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Leétori

D Fyuffos autbores - [cientiarnm
parentes ,. abi. interiti falvos
preflari , pofterorum intereffe
videtur , né ingrati audiant.
Neque tametf; que continent pleraque no-
v artificiss vel promptiics  elict vel
concifiis: astrui poffint, fruftn penitus de-
flitnitur illorum lectio. Nam amenum
imprimis videtur quibus a fundamentis
tamtum in fastiginm evelle funt [cientie
difpicere ; tum baud inutile fuerit degufla-
re fontes , ¢ quibws cuncta ferme. recenti-

orum inventa dimanirunt 5 ifforum quippe

perquam ingeniofas arque fubtiles perfe-
quendo vel emulando methodos borum
emicuit industria.  Porrd fincerum demon-

A 2 Strandi-
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£ 3
§trandi. guStum ac peritiam non alinnde
quss opinor felicius bauferit , quom ex iis ,
quorum in theorematis deducendsis precipue
relucent [olertia_aclelegantiay quas ut
nemo tranfgred; poffit it vix affequi quif-
quam valeat ab illorum Scriptis peregrinus :
Ot vaceam, cima pofleris bec feripta [uts
firmandss preflernantur, allegentirque paf-
fim, illorum referre qui bec fludia traétant,
ea pre§to ad manum, né dicam ad unguem,
bafere s Ad wr prompte tibi fuccedat , &
quam exiguo impendio , preftitura videtur
bec editio 5 faltem pre illis, quee enormi
juxta mole [iffe ac pretio care baftenus
proftant 5 fin bec nibilominus difpliceat ,
det ille quefo tibi penas, qui amicitia pre-
potenter abufus, me nequicquam reclaman-
te, protrufis bec crepundia, luci publice
mivimenata vel debita.  Vale.

SCD LYON



]
PLUTARCH. i# vita MARCELLL

Pag. 307.
‘A Tyui eos [piritus Archimedes, eam altitudinem in-
gentt tmtéfgue praceptorum divitias tenuit 5 ut
quum per ea nomen atque opinionem [ibi paraviffet non lu-
manse [ed divine [cientiz mulluws de his relinguere com-
mentavium [uftinnerit : verim illa in parandis machinamen-
tis induftriay atque adeo omni que ad nfum [e applicaret , ¢
ad utilitatemyarte pro bumili ¢ fordidarepudiata, in iistan-
tim pofuerit  fudism [wum, quepreclara ¢ eximia per [e, ne-
que ulli adftriéia neceffitati effent , non conferenda quidem
cum aliis, [ed que certamen excitent cummateria demonftra-
tioni., quum illa mole & [pecie exquifita hec certitudine &
wi excellatincredibili : neque enim implicatiores in geowse-
tria ¢ contort is miagis quaftiones , in {tgp!iciariém lrquidio-
ribufque confiriptas elementis invenias. Id dexteritati
illius ingensj alij attribuunt : alij ad laborem referendum
putant potius indefatigatum 5 quo quidvis ewm efficere veri-
[imile jz{ facile ¢ citra fudorem potuifle.  Nam fi quaras,per
1¢ non invenias demonftrationem sllius queftionnm : Wi di-
diceris, potuiffe putes te eam vel tus [ponte invenire , adeo
firataeft via atque expedita, que ad td qued intendst de-
mmfimre perducit.  Quare non [unt vejictenda illa que de
¢0 feruntur , & [ua quadam & familiar: Archimedem per-
etuw demulcitum Sirene, ¢ cibi oblivifei & corporis curam
relinquere [olitums : quimque raperetur [ubinde invitus ad
ungendum corpus ¢ ad balnewm in foco flanras geometyicas
exarare: ¢ Awm ungeretur , ducere digito lineas , tanta
illum dulcedine artis captum ¢ revera inflammatum fuiffe.
Oum antem mnlta, ¢ praclara inveniffet , dicitur ab ami-
cis ¢ propinquis petiffe nt vita defuntti cylindrum [pheram
compleitentem [epulcro insponerent , inferiberéntque propor-
tionems , quatenus d{b!z‘n’am continens excedat contentum,
Atque is Archimedes quum effet , invictum [e urbémque ,
quantwm in ipfo effet , praflitit, o
L \-
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PrutarcH. in vita MARCELLI.

Pag, 307,
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ARCHIMEDIS

De Spazra & CyrLiNDRO
LIBER PRIMUS.

Archimedes Dofitheo Salutem.
a- Ntea quidem mifi quz contemplando invenimus,

ipforum adfcribentes Demonftrationes 5 veluti

quod omnis portio comprehen(a fub reita linea, ¢ re-

ctanguli Coni [eitione [ifquitertia eff trianguli ha-
bentis eandem bafim ac portio, equalemque altitudinem. Jam
quorundam incidentium Theorematum elaboravimus
Demonftrationes, quz funt hujufmodi. Primo quidem
guid Sphare [uperficies quadrupla f:t maXimi circwls eorum
qui inip(a [unt. Sccundt_lm vero quod cuinfque portionis [phe-
re ﬁ;})grﬁciei aqualis eft circulus, cujns radins equatur reéte &
vertice portionis duct e ad Pen}féeriam circuli, qui bafis eft por- ‘
tionss : adhac, guod omnis [pher e cylindrus, bafin quidem ba- Pellimé depra-
bens eandem maximo, eorum qui in [phera funt, circulosds tu- z;:,“': s
dinem verd paresm diametro [phare, cimiple [phere (efquial- di 75 ¢lon
ter fit, tum [uperficies ejus [iperficiei [phare fefquialtera.” Hac ’;Z’j’;’i‘lﬁ;i_

uidem natura prceflerant circa dictas figuras demon- ya gipara ¢

ﬁrranda, nec tamen abiis, qui ante nos Geometrix incu- 7 ¥orer
bueruntanimadverfa funt; ut intelliget quilquis circa 3 me o
has figuras propofita theoremata cum demonftrationi- wpsaier we
bus contulerit. * Sicut & recepta multa eorum, quz Ex- ooty
doxus circa Solida {peculatus eff s veluti guod omnis pyra- vosmesrs, i
mis tertiapars eft prifinatis bafim habentis eandem cum pyra-* pro paiter

3 g0 demie,
mitde.
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De Sphara ¢ Cylindro Lis. 1.

mide, ¢ farem altitudinem : quodque conns omnis [ubtriplus
eft Cylindri bafin habentis eandem cum Cono, ac aqualem alti-
Fudimem : quippe cim etiam hxc ex natura rei prius in-
effent hifce figuris, etli complures ante Exdoxum fuerant
oo 5 sdvrev haud contemnendi Geometrz, contigit tamen ea abom-
&sw lgo 3 nibus ignorata fuifle, neque perfpecta a quoquam. Lice-
mivaw &l it autem illis, qui poterint, circa hxc difpicere. Ex ufu
quidem fuiffet & vellem hac, adhuc fuperftite Conone,
Pro ivs ko edita fuiffe: hunc enim arbitramur imprimis idoneum
gir.  fiifle haec expendere, & appofitam deiis fententiam pro-
Pro’aunisigo ferye . bonum fa¢tum vero cenfentes etiam ™ aliis Ma-
i thematum ffudiofis & peritis impertire, mittimus tibi De-
monftrationes ad{cribentes, de quibus fas erit iis, quiin
Mathematicis verfantur, difpicere.  Vale.

e

Dfcribuntur primo tam Axiomata quam Adfumpta ad demon-
~\ ftrationes ipforum.

Definitiones & Hypothefes.

1. Suntquzdam in plano linew curve terminatz, quz illarum
terminos conjungentium reftarum vel torz, ad cafdem partes funt, vel
nihil habent ad alteras.

Scholium.

Linez carve (vel flex, ntpumdrnsyezppsic) nomine defignatur
non tantiim linea ubique continuoque cutva, fed & quomodocunque
inflexa ; feumixta ¢ reis & curvis, feu tota € rectis compofira.
Quomodo perimeter figure cojulvis rectilinez, vel ¢jus quacunque
pars angulum includens, eft linea xapmyan. Siquidem re€¢ Eutocises.
Ygioy &7 671 RAUTUAL Yoo pLuids RAAEE 8 ) a7 NG T )ukhbigds Bl KOPivde, T d=
whasty Ex(as F cudysianding sar & emmid'e yeoppls s’ ¥ Sudeiw
wapailw lpopdl{p R yrapplis' by imTide ¥ imwoiy Cusanlopbslw
Sse xg9 ¢8 wditer edyxdrw &c. Hujulmodi vero curvarum. aliquas
adfumit vel totas ad eafdem re&arum, quz terminos ipfarum conne-
&unt, partes jacere, vel falvem nihil ad diverfas fium habere. Sirex-
emplo peripheria circularis A BC, cujus terminos conneétar reéta

Fig.1. A C, liquet totam lineam A B C fupraretam A Catrolli ad partes
: B.
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De Sphera & Cylindro L1s. 1. 3

B. Sin accipiatur in chorda A C pun&tum D, linez mixtz D ABC
pars quidem aliqua A B C versus pattes B fupra C D (terminos D,C
conneétentem ) jacet, alia pars A D fecundum ipfam C D protrattam
(xar* ‘awrle in fequenti definitione, hoc eft ita ut ei congruar) {itaeft,
nulla vero pars intra C D, ad partes ipfi B contrarias, deprimitur.

11. Ad eafdem verd partes cavam appello ejulmodi lineam, in *lego w7 (exple-
qua * fumptis utcunque duobus punttis, quz iis interjacent reftz vel tivum) pro s
omnesad eafdem lineze partes cadunt, vel aliquz quidem ad eafdem, ” @ fupra ip:
quaedam verod fecundum *ipfam, fed ad diverfas nulla. fam

Schol. Huic intelligendz fubobfcura definitioni refpiciatur & ex-
pendatur antecedentis huic praftruéte hypothefis explicatio ; cui tan-
tum adjiciam cerrum effe cavitatis in eafdem partes continuate fig-
num, fi nulla re@a lineam pluribus quam duobus punétis fecet.

111. Haud abfimiliter funt quedam fuperficies terminat, non
quidem ipfz in plano, fed terminos *habentes (fuos) in plano &
plani in quo terminos habent, vel ot ad eafdem partes funt, vel
nihil habent ad alias. ; :

1V, Ineafdem verd cavasejufmodi voco fuperficies, in quibus fi
duo fumantur punéta, qua punétis interjacent recte vel omnes ad eal-
dem fuperficier partes cadunt, vel quzdam ad eafdem , quzdam vero
fecundum illas, in diverfas autem nulla.

Schol.  Qui primas duas capit, has intelliget hypothefes nullo ne-
gotio,

V. Seikorem verd folidum appello, quando. fpharam conus fecat
verticem habens ad centrum fphzrz, comprehenfam figuram tum a
coni fuperficie, tum a fuperficie fphaerz intra conum. .

Ut i B A C fit conus , cujus vertex A centrum f{phzra ; figura Fig. 25 | -
D A E eontenta fuperficie conicd DA E, & fpharicd fuperficie DE,
erit fector folidus.

Fit vero fector folidus D A E ex rotaw fe&oris circularis DA Z
circa radium A Z ; pofito arcn D Z—=Z E. unde aliter definiripoffic.
Nota, quod detraéto feétore D A E, reliduum € {phara DX E fub-
inde xazaypnemas dicatur Sector (phzricus, hemifpherio major. vid.
[ehal, 5 1. bujus.

V1. Rbombum vers [olidumvoco, quando duo coni eandem ba-
{im habentes vertices habent ad utramque partem plani bafis, ita ur
ipforum axes in diretum jaceant, abambobus conis compofitam fi-
guram folidam.

Talis eft figara BAC D conftans duobus conis BAC, BD C, Figigi
quorum comgunis bafis eft circulus BC, & axis AD tranfiens per .
centrum E, X v B2 : ' Hze

* lego € uamg
pro exEav,
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* delea impot-
vy,

Fig. 4.

* lego pzilov
pro paraly.
*vel [ibi homo-
geneum ;  wel
coram quxe
comparari pof~
lunt,

* el IV,

De Sphera &« Cylindro. L1s, 1.

Hzc autem adfumo. i
Axtomata,

I Linearum eofdem terminos habentium minimam effe reStam,

IL.  Alias vero lineas fi in eodem plano exiftentes eafdem termi.
nos habeant, inzquales effe ;- quando fcilicer amba ad eafdem partes
cava funt, & vel una tota comprehenditur ab *sltera, & 3 retta cofe
dem cum iila terminos habente, vel aliqua comprehenduntur , aliqua
vero communia habet : & minorem efle iflam qux comprehenditur,

Sint exemplolinex A C B, A B E B, hifce conditionibus pradite ,
quod nempe funt in eodem plano, & eofdem terminos A B habent, &
ad cafdem partes cavze funt; & ACB tota comprehenditor ab
ADE B & refta A Berit A C B minor quam A DEB. Irem, linea
mixta Z A C B minor eft lined ZADE B, quia Z A communis eft, &
reliqua A C B comprehenditur ab A D-E B, ut prius. {

Hoc pronunciatum  ab Editoribus hactenus acceprum eff pefimé ;
in duo quippe difcerpunt, unum veritate, alterum & fenfa caflum, Vi
de Rivaltum, & ftupe.

11l Similiter & fuperficierum eofdem terminos babentium, £
in plano terminos habeant, minorem effe qua plana eft. :

I'v. Alias vero fuperficies etiam eofdem terminos habentes, (i
i plano fint termini, inxquales effe, modo fint amba ad eafdem par-
tes cava, & vel una fuperficies tota comprehenditur ab altera, & a fu-
perficie eofdem cum ipfa terminos habentr,, vel aliquae (paries) com-
prehendumur, aliquas vero communes haber : & majorem effe illam,,
qua comprehenditur,

Itidem & hoc Axioma perquam inepté & abfurdé difpertitur in

duo.' Czterum £ fecondam probe perceperis, etiam hoc facil¢ affe-
queris. Lucem foenerabunt que infra {@pius occurrent Exempla.
o V.0 Quinetiam: inzqualiom linearum & inequalivm fuperficie.
rum, ac inequalium foliderum *majus excedere minus eco quod fibi
(aliguoties ) adjunctum fuperare poffit defignatnm quodvis * 34 fo rg.
tionem habens.

Ut filinca A Clineam A B exfuperet lined B C, lineaBC toties
accipt poteft (feu taliter multiplicari) ut quamvis lineam (putaZ C)
excedat. Sequitur ex *def. V. Elementi V. :

Hualce fuppefitis,

Pm‘p,-
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De Sphera ¢ Cylindro L. . 5

* Prop. I,
* Perperam

vulyo promuns

83 cireulo (A D E) inforibatur polygonum (AB C D EX) liguet i inyis gocenfe-
Jeripti polygons pevimetruns minarem ¢[fe circuli peripheria. tur, 3

Nam fingulum latus, ut AB, minuseft arcu (A B) quem fubtens .
dic ; & confequenter {imul omnia latera arcubus (imul omnibus mi- _F!
nora funt, hoc eft rota perimeter polygoni totd circuli peripheri,

Coroll. 1. FEidem plané ratione quomodocunque dwvifo arco
quoliber (A D) & dutis fubtenfis (AB,B C,CD) ; totus arcus

emnibus fubtenfis major eft.
Corall. 2. Sinusre@usarcu fuo minor eft, hoc eft acentro Z

du®iZ Y X ad A B perpendiculari, eft AY—arc A X.
NamAYB (2AY)2AXB(2 AX).

Prop. 1 I,
Si cireacivenlum (ABCDE) defcribatur polygonum (MNOPQ), Fig. 6.

polygani circum(cripti pevimeter Gircnls perimetro major eris,

Nam linea compofita A M~-B M.major cft arcu AB, & BN |- > #%: buj,
C N majorarca BC ; ac itade cxeteris: quare tora circumfcriptae
figurz perimeter, totd circuli peripheria major eft.

Carol. 1. Simili ratione quomodocunque divifo arcu quovis, eir-
cumduétz tangentes arcu roto majores funt.

Corol 2. Tangens arcu fuo major eft, nempe duis Z A, M,
efAMc—AY. Nam AM-}-BM(2AM)c"AYB (2 AY).

Prop. 111,

Datis duabsus magnitudinibus inequalibis (Ay B), poffibile et dsas Fig. 7.
refhas inaguales invenire, ita st major relta ad minorem habeat miso-
vem ratioiens, quam major magnituda (A) ad minorem (B).

Multiplicetur A—B, per numerum aliquem (puta N) donec pro- s a B
du&ta magnitudo, quam voco X, exfuperet B. tum affomptd quivis * " ° I
re@iR, tR.S::1.N v A—B. X. DicoR-+S, & S effe lineas confers
quafias. NamobB ==2X, erit A—B. B.c~(A«-B. X )RS g5,

unde componendo erit A, B~ R--8.8: 2.E.F.
Prr.'g.
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6 De Sphara & Cylindro Lis. 1,
Prop: 1V,

Fig: 8  Datis duabnus magnitudinibus inagualibni( A,B) cireulo(CDEF),

"o,  Pofitocirculo polygonum infcribs, alindgue circumferibi, ita ut circam-

P [eripti latns ad latus infcripti minorem habeat rationem, quam magns-
tndo major (A) ad minorem (B).

3 bujus: aFiat O P. O Q_: A. B. & delcripto fuper O P femicirculo adap-
Lro.el. tetur O Q, & conjungatur P Q. tum ® bifecetur circumferentia
CD EF, & ejus femiflis D CF, & hujus femiflis C D, ac ita con-
tinuo, donec angulus D G K, femiffis anguli D G H fit zqualis angu-
loPOR=3ang P O Q. pérque K ducatur tangens L M occurrens
radiis G D, G H protra&isinL,M ; tum conjungatur D H. a bife-
&ioneliquet reétam L M lawns effe polygoni arculo circomferipti-
bilis, & D H latus polygoni inferiptibilis. Jam ob anguios D GN,
¢ conf?, RO Qc pares, & angulos GND, O QR rectos, erunt trigona
4.6. 898.5. DGN,R O Qfimilia. quare GD (GK). GN::OR.0Q=
5. 5o OP.0OQ. atquiGK.GN::LK.DN : LM, DH. ergo L M.
DH=2(OP.0 Q=) A.B. 2.EF

Prop. V,

Rar(us [i fuerint due magnitudines inequales, & [eltor poteff civca
[eltorem polygonum defcribs, G- alind infcribi, ut latus csrcum feripti
ad infcripii latus minorem habet rationem, quam major magnitudo ad
minorem.

Eodem plan¢ modo conficitur , quo antecedens.
Prep, V 1.

Fig. 10 Dato circulo (G) bini[que magnitudinibus inequalibns (A,B), cir-
; v1.  CWlopolygorum circumfcribere, & alind infcribere, ita ut circumfcrip-

tium ad infcriptum minorem babeat rationem, quam major magnitnde
(A) ad minorem (B).

a 3 bajum; *Fiatlinea X. Z =2 A, B ; &inter XacZ reperiatur media pro-
bi3.6.  portionalis Y < tum circulodato infcribatur pelygonum, aliidque
€4bujms  circamfcribatur, ita ut hujus latus L Mad illins fatus D H minorem

habeat rationem, quam X ad Y. Dico fatum. Nam ratio LM ad
dar. 20,6, D Hduplicata ¢ (hoceft ratio figurz circumfcriptz ad infcriptam)
minor
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De Sphara ¢~ CylindroL15. 1. 2

minor eft ratione X ad Y duplicatd, hoc eft ratione Xad Z; qua mi- co»?
nor eft ratione A ad B. ergo faftum. -

Corollarium. Prop, VII,

uin (imiliter demonftremus, quod duabus inxqualibus magnitu-
dinibus datis, & fe€tore, poffit circa fetorem polygonum defcribi, &
aliud ei (imile infcribi, ita ut circumfcriptum ad infcriptum: minorem
gationen habeat, quam major magnitudo ad minorem.

Lemwza, Prop, VIII,

Manifeftum & hoc, quod, (i detur eirculus vel fector, & fpatium
aliquod, poffint circulo vel feCtori polygona zquilatera infcribendo,
& adhuc continuo reliquis fegmentis, fuperefle quadam fegmenta
circuli vel fe&toris, quz minora fint propolito {patio,
* Hzc enim tradita funt in Elementis. ' * id, 2. 12,

Prop. IX,

E[} autem demonftrandum quod & circulo dato (vel [eftore) (A) & *hoc eff exceffins
[patio (B) poffit circum(cribi polygomum circulo (vel [eltors) , * ita utpohigoni fupra
velifka & circumcriptione [egmenta minora fint dato [patio- chrbulom,

a Circulo figura circumfcribatur, quamvoca C; & alia inferiba- 2 6 bujus.
tur, quz vocetur I, fic ur C. [ =2 A - B. A, Dico fa&um. Nam-'ob bs. 4=.1.
Abc—I; cerit C.A=3 (C.1%2) A_|-B.A. unde dividendoz”- 5.
C_A.A=3B. A° ad:dquc C—-A==B. ergo fa&um. conff,

e10.5.

Prap. v

Si cono Ifofceli(V A X BY CZ) inferibatar pyramis (V ABC) Fig. 127
equilateram habens bafim (A B C), fuperficies ejus, excepta bafe, e- 13,
quatur triangulo (M N O), babenti quidem bafin(NO) equalem peri-
wmetro bafis (A B C), altitudinem vero (M N) perpendiculari (V D)
demi([e a vertice (V') ad bafis unmm latus (A B).

Nam ducantur V E, V'F etiam lateribus BC,C A perpendicula- 3 pyporh;-
tes; & quiatriangula AV B,BV C, CV A fibi mutuo *zquilatera :
funt, *erunt perpendiculares V D,V E, V F-inter fe pares.. ergo tri-
angulum , cujus bafis ®quatur iplis A B, B C; C A fimul zcccplli's,ud &

! altitndo
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Fig. 14.

a18. def 11,
bis.lll
c 18.3.
dq.&f.ll.
¢ 3.def, 51,

f38.1.

Fig. 15.

a1.¢,
b 20,41,

€ 3. ax.bxj,

d byp.

8 hujm,

De Sphera ¢ Cylindro L1s. 1.
altitado uni perpendicalarium V D, ® zquatur triangulis A V B 4=
BVC--CVA; choceft triangulum M N O zquatur fuperficiei
pyramidis excepta bafe. Q. E. Ds

Prop. X I

Si circa consm Iofcelem (V D EF) deferibatur pyramss (VABC),
fuperficies Pyramidss dempta bafe, aquatur triangulo, habents bafin
agualem perimetrobafis A B C, altitudinem verd coni lateri (V D).

Sit V Z axis coni,& a centro Z ad contaétum D ducatur reta ZD ;
& ob VZ *re@tam plane AB C, etiam triangulum VZ D plano
A BCbreltom eft : at vero tangens A D < perpendicularis eft ipli
Z D (communi fe&tioni planorem VZ D, ABC) dergo AD per-
pendrcularis eft plano V' Z D,& “confequenter linez V D 5 ergoVD
(coni latus) eft altitudo trianguli V AB. Eidémque ratione coni la-
tus eft altitudo trianguli V A C , & omnium, quibus conftar lateratis
coni fuperficies- fergo triangulum, cujus baliseft A B-}-BC}-
C A, akhitudo fatus coni, fquatur triangulis coni fupexficiem con-
ftitventibus, 2. E.D. ' S

Prop. ALr:

Siinconi Ifofeelis(V A B) circulum (A BC D) qui bafis ef coni
inciderit vebta (C D) abcjus antem terminis ducantur rete (C V,
D V) ad coni ve ticem (V) 5 triangulum (CV D) ab incidente & ad
werticem dultis compreben(um., minus eft coni fuperficie (C AV BD)
duttss ad verticem interceptd.

Bifecetur arcus C A BDin E, & ducantur re&te CE,DLE,VE.
liquétque triang CVE-|-DVE*c~CVD ; qua CE--DE
b—C D, & alritudo commuis eft : fir exceffus X, primo (fuppone)
non minor fegmentis CE, DE: & quia fuperficies conica CV E-}-
fegm. C E © major eft inclufo triangulo € V E (communis enim tef-
minvs eft fubtenfa C E)y & fimiliter conica fuperficiec DV E =
fegm. D E c—triang D V E, erit conjuncte conica fuperf. C V D |~
fegmenta C E,D E c—triang CV E-|~DV E ; magi/que conica fu-
perf. CV D _|. X c—triang. CVE 4 DVE ‘=wiang CV D~
X. unde fublato communi X,erit con. fuperf, CV D ciriang CVD.
Sin X minor (it fegmentis C E, D E bifecentur arcus- CE,DE, &

ipforum femiffes, “donec refidua fegmenta CA,A E, D B, B E mi-
nora




De Sphara & Cylindro Lis. 1. 9

nora fint exceflu X. timque duis rectis A C,AF,AV ,BD, BE,
BV, ©eritut prius,con, fuperf. CV A}~ fegm C A ¢ riang CVA.
& con. fuperf. AV E |- fegm A E = triang A VE ; adedque con-
junété con. fuperf, CV E-|- fegm. CA,AE c—niang CV A -
AVE , c—triang C VE. Simili ratione con. fuperf, DV E -~
fegm. D B, BE — triang DV E ; conjun&cque con. fuperficies
CAVB D -fegm. CA, AE,DB,B Ec-triang C VE |- DVE
¢ =triang CV D -} X. lnde cim fegm. CA -{~- A E-}~ DB|-
BE ==X, erit con. fuperf. CAV BD = triang C v D. 9 E.D.
Ita 7 gueises ergo rem ex [e fatis clatam demenfirat Arehimedes,
ut & tres {equentes non MIiNUS *wumeastis & *avmmss : Nimirum ab-
horret is a multiplicandis extra necetfitatem axiomatis & poftulais,

Prop X ITI,

Ss dsicantmr reéte (A C, B C) tangentes cirenlum (AD B) guiba- Fig, 16.
fis eft coni (V A D B) ineodem quo circulus exiftentes plano, & [ihimer
occurrentes ; a contattibus very (A, B) & ab oecsrfu (C) ad cons
verticem (V) ducantur vetz (AV,BV,C V), triangula (AV C,

BV C) atangemibnis & ad coni verticem adjunttis (comprehen/a)ma-
jora funt cons fuperficie abfumpta ab ipfis.

Bifecetur arcus ABin D, & per D ducatur tangens E F, & con-
ne@antur VE,V F; *éfique EC|-FCc—EF; quare addito azo.1.
communi AE -~ BF, érit AC-~-BC—AE-|-EF—+BF,b1.6
bproinde triang A VC -}~ BV Cctriang AVE + BV F|.EVF
(quandoquidem communis eft horum triangulorum-altitudo). Sit ex-
ceflus X, non minor fegmentis AED,BFD: jam quia pyramidi-
ca fuperficies EA V BF, cujus bafis eft trapezium E A B F, © major ¢ 4. ax. buj
eft inclufi conich fuperficie A V B, cum fegmento AD B (communi
exiftente termino perimetro trianguli AV B) ; & fubtrahendo com-
mune fegmentum A DB triangula AVE, EVE,BVF cum feg-
mentis A ED, B F D majora funt conica fuperficic AV BD: ma-
gis igitur triangula AVE,EVF, BVF cum X majora funt eAdem 4 bp.
fuperficie ; ¢ hoceft triang A V C - BV C c—=con. fuperf. AVBD,

Sin X minor fit fegmentis A ED, B F D, bifecentur areus A D,B D,
& ipforum femiffes, ac ita continud ¢ donec refidua fegmenta AL G, e 9 hujus.
GK G,DM H, HN B minora evaferint quam X. & dudtis rectis
E’L,.V K;VM, VN fimiliter ‘procedet demonftratio ac in prace-
enti,

C - Prop.
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Fig. 17.

a 20.1.
bi 6,

¢ 4 ax, bujus.

d by

e $ hujus.

:n-‘_f?‘

Fig. 18,

De Sphara ¢o« Cylindro Lis. 1.

Prop X1V,

Si in [uperficie refts cylindri (A C D B) fint dusreite (AC,B D),
c)lindri (uperficies (A CF D BF A) reétis sutercepta, major eff paral-
lelogrammo (A C D B) comprehenfo reitis (A C,B D) in fuperficie
¢ylindriy & illis (A B, CD) que terminosipfarum conjungune,

Bifecenturarcus AB, C Din E,F; & ducantur AE,BE, CF,
DF: &obAE} EB*c—AB, “erit pgr. AEFC]-BEFD
——pgr A BD C (exiftente pari omnium altitudine) : fit X exceflus
non minor primo fegmentis AE,BE,CF,DF; jam cylindrica fu-
petfices AEBDFC +fegm, AEB, CFD <~ pgr, AEF C,
BE F D - triang.AE B, CF D (communi exifteate termino paral-
lelogrammo A B C D) ergo fubtrahendo commune triang. AEB |
CE D, eritcylindrica fuperf. AEB D F C -~ fegment. AE,BE,CF,
DFc—pgrt AEFC-BEFD ¢ = pgr. ABCD--X. quare
cum X (it ®qualis, aut minor fegmentis iftis, liquet cylindricam fu-
perficiem A E B D F C majorem effe pgr. A BC D.

Sin X {egmentis iftis minor [it,bifecentur arcus AE, BE, C F, DF,
& iplorum femiffes, ©donec relidua fegmenta AG, GE,EH, HB,
CL,LF,FM,M D minora fint ipfo X : tum duis recis, uc in

y ; t AGLC+GEFL cpgr AEFC.
figura, erit (ut prius) %Egr BHMD} HEFM — l;ggr BEFD,
Et quia Cylindrica fuperf. AEBDF C—- fegm. AEB,CF D —

gt. AGLC,GEFL, BHMD ,HEFM -+ re&ilin. fig.
AGEHB, CLFM D (communi exiftente termino parallelogram-
mo A BD C) ergo,fubtraétis communibus iftis figuris rectilineis,cy-
lindrica fuperf. AEBDF C -} fegm. AG, G E, EH &, — pgr.
AGLC,GEFL,BHMD,HEFMcpgr.AEFC-BEFD
=pgr. AB D C +X. Unde cum X fegmentis iftis major fit, liqui-

do patet cylindricam foperficiem A E B D F C majorem effe paralle-
logrammo ABD C., 0.E.D.

Prop. XV,

$iin [uperficie recti cujufdam cylindri fint due recte (A C, B D).
terminis vero rectarum ducantur quedam (AE, BE. & CF,DF )
sangentes circulos, qui bafes fums cylindri, in.eodem exiftentes plano, &
concurrentes ; paralelogramma(AEF C,BEF D) comprebenfa fgé-
tangentib:us & lateribsus cylindri, majora erunt cylindri [uperficie, inm
verceptareitis (A C,B1D) que funt in fuperficie ¢)lindri. ;

Bi-
SCD LYON 1
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Bifecentur arcus AGin B, & ducatur tangens KG Ly &eri-
gantur K M, L N parallelz axi cylindri, & connectatur M N : & li-
queteffepgr AEFC-+~BEFD g pgr. AKMC + KLNM
~+B L N D (quia, *at pritis, A E-JJ~-BEc-AK--K L-{~B L). a in 13 hujea,
Sit exceffus X, ‘non minor primo fegmentis AKG, BLG,CMH, '
D N H. Er quia fuperficies compofita ex parallelogrammis A K M C,
KLNM, BLND & trapeziis A BLK, CDN M b cylind fu- b 4 ax. kuj.
perf. AGBDHC -}~ fegm. AG B, CHD (communi exiftente
termino parallelogrammo A B DC) erunt, fubtra@tis communibus
fegmentis AG B,C H D, refidua pgr* AKM C. K LNM,BLND
-|-fegm. AKG,BLG,CMH, DHN c— cylindrica fuperfic.
AGBDHC. quare magispgr. AKMC,KLNM, BLND |-
X (E°hoc eft pgr. AE F C, B DF G) o cylind fuperf, AGBDHC. ¢ &+

.£.D

Sin X minor fit dictis fegmentis, bifecentur arcus AG, BG, du-d g by,
cantiirque sangentes, * ufque dum fegmenta fiant minora quim X 3 &
{imili tenore quo prius demonftratio progredictur.

Corollaria.

Hilce vero demonftratis, € praditis liquet,
1. Quod fi cono Ifofceli pyramis infcribatur, pyramidis fuperfi-
cies, exclufi bafi, minor eft fuperficie coni, dempta quoque bafi.
Nam fingula pyramidem continentia triangula funt minora fingulis 12 bujus,
fuperficicbus conicis, quas intercipiunt & fubtendunt. ergo illa limul
his fimul minora funt, hoc eft fuperficies pyramidis fuperficie coni.
2. Etquodficono Ifofceli pyramis circumfcribatur, fuperficies 13 fujus.
pyramidis, excepta bafi, major-eft fuperficie coni, bali quoque fe-
clusd. :
3. ltemapparet ex oftenfis, quod fi cylindro reto prifma infcri-
batur, prifimatis fuperficies ¢ parallelogrammis compolita minor eft
faperficie cylindri, finebali,
Minus enim eft fingulum; prifmatis  parallelogrammum fuperficie ¥4 Fujss:
cylindrici, quam abfcindit.
4. Etquod ficylindro re®o prifma circumferibatur, prifmatis 15 bujus:
fuperficies, paratlelogrammis conftans, major eft fuperficie cylindri,
fepofitd bafl, :
Haétenus ad fequentes demonfirationes utilia lemmata praeltravit 3
ad principalia jam progreditur Theoremara.
e Prop.
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13 De Sphera & Cyliudro. L1 8. 1.

Prop. XV L
Fad §b: Omnis ‘cﬂimfri reéti fuperficies (Q), e.x_'c{ma% e’mj‘f? equals eff circudo,
> e, SWu radius (A) propoutione meaipis eft inter cylindri latws (L), &

bafis diametium (2 R).

Sineges, efto primumS @ A; & cirea cireculom A deferibatug
figura (qua vocetur C), & infcribasur Ganilis altera (quee dicatur 1)
sga e G, 1738, @:Ail um; eylindri bali ciscumficripta concipiatur

6 hujus., : Bt ;
L ﬁgurq. fimilisipli C, qua nominetar K <" ejuique perimetey dicatur P.

b L‘)‘;’,

c15. 5. Jamob 2 RyA (AL <u )2 A 2 Ly vel aniecedentevdimidiando
cor, . 8. - n £
i ,9_ o 5  R.A:A.a L eritd Rq.Aq. (hoceft K. ©);: R.2 L AR e
: 2 2
;I. 5 LP ; ergocum [itq, ’:‘B'—P‘ herit C—=LP, kergoLP.1—='S
h 14 5000 5. F&0. 8 Tmincy ot 25l Y2 Mt
%-’ conf. @A atqui L PO AV T EPI 1 Yergo magis LP. © A=a'§, & AL
ms} i 4 ™ unde L P —2 S. hoc eft fuperficies prifmatis faper(cripti minor eft
n priiis. mpirﬁcic cylindri, contra 4 Coroll. pracedentis. ergo noneft §
® A. -

Sin dicatur =2 © A , *fiat C, 1 — ©.A. S. & infcripta concipia-
tur baficylindei Ggora fGmilis'ipfi I,” quacdicatur ¥, ¢ji/que petime-
ter P, tumiob Y L 2: ¢ Rti._ﬂ-q.'“ it I—{—Z-L—)--L P”;& Yém RE, erit T

2

—=LP, Verum C. 1*=30 A. §'=aC.S, ™adesque S =21, ergo
magis S == L P, hoc eft fuperficies cylindri minor elt infcripti prif-
matis foperficie, contra 3. coroll precedentis.  ergo. non eft S==
A, Supereft iguwur,ut tS—0A Q. E,D, -

Corollaria,

1. Cylindricz fuperficies foper aqualibus bafibus conftitutz fe
habent ut latera, vel altitudines. ;

2.7 Cylindricz fuperficies 2queé alt e habent ut diametri bafium.,

3. Cylindrica fuperficies rationem habent compofitam ¢ rationi-
bus laterum & diametrorum. _

4. Similes cylindrice fuperficies rationem habent laterum , vel
diametrorum duplicatam.

5. Aqualium fuperficierum cylindricarum latera & diamerri
proportione reciprocantur 5 & conversey [i teciprocentur hac pro-
portione, iftx funt zquales. g '

i Cum
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De Sphera &~ Cylindro Li1B. 1. 13

Cum enim cylindricz fuperficies fe habeant ut circuli, quibus z-
uantur ; & circuli ur quadrata radiorum 3 & haxc quadrata @quen-
tur re@angulis ex latere & diametro cylindrorum; & ifta reftan-
gula ditas habeant paffiones (ut in elementis oftenditur) ergo hac
patent.
Prop. XV 11,

_ Omnis coni Ifofcelss [uperficies (S) abfque bafi. equatnr civenlo, cu- Fig, 51;
jus radins () mediam babet proportionem inter c0'i latus (L) & bafis
circularss radinm (R ),

Sineges, (it pfimoS c— @ A : &cireulo A circumicribatur figura
C, & infcribatur altera I fic ut G, I':: =35, O A; tum bali coni cir= a 6 bujus,
cumfcribatur quoque figura Gimilis ipfi C, qua vocetur K, ejufque b hyp.
femi-perimeter appelietir P: * Jam quia R A1 Ad L€ eritRq. Aq. 2 g ke
(ideft K.€):: R.LRP.LP; ergoquum itK'=RPkeritC= . l'_'gt"'
LP square LP.1-58. 5 A " :d LP, 0 A= LP. L ergq magis*
LP.60A=5S. ©A. unde LP.~=S. hoc cft fperficies pyramidis f 14.5.

cono circumfcriptz conici fuperficie minorelt ; contra prius oftenfa, ﬁ’:’gp' .
in 2. coroll. r5 hujus, ' k Ir,i$

Séd fectindo fit S =2 o A, “fatque C, | =2 @rA. S. & conibifiin- ) 1. buias.
feribatur Bgura Y, fimilis ipli K cujos femiperimeter appelletur #, m 1o hujss,
Jam Y.14:Rq.Aq®: R.L:°R9. 12 &*Y =aRe. unde =3
L#.aiquiC. . =3 O A. She= C. S. & confequenter $ ¥ -3 L=,
™ hoc eft faperficies coni minor eft fuperficie pyramidis cono infcrip-
tz, itidemcontra demonftiata, in1: Coroll, 15. hujus.

Corollarias

1. - Conicx fuperficies ad @quales Bafes pofitz funt ut diametri

balium.,
2. Conicz fuperficies zqué altz, vel zqualia latera habentes funt

ut diametri bafium. b 2ot
3. Conice (uperficies rationem habent compofizam ¢ rationibus

laterum & diametrorum, ! :
4. Similes conicz fuperficies habent duplicatam larerum vel dia-

metrorum rationem.
5. Aquales conice fuperficies quoad latera

portione reciprocantur 3 & conyerse,

& diametros pro-

| Prop,
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14 De Sphera &~ Cylindro Lis. 1.

Prop. XVI11,

Bl ia Omnis coni Ifofcelis [uperficies (S) eandem ad bafin vationem haber,
T guam coni latis (L) ad bafis radinm (R).
b s NamL.R*:(LR. Rq®: 0rad.y LR.OR.( hoceft::) S,
c17 bujus, @ R. a‘??;;E'D-

Prop, X IX,
Not. inhec ' S; gons Ifofceles (A B C) fecetur plano (D QE) b4l (BP C) pa-

{i?:;”::f:ﬁm rallelo, parallelss plans intercepte coni fuperficies (D B € E) eguatur
vepr &fm;um,-, circnlus, cujns ragsns (L) medsam habet proportionem inter cons latus
cenfentur per (D B) parallelis planss interjeltum, & agnalem wrique radio (F B ~|=

axes wajelta. - G D) circulornm (B P C, D QE) qui sn parallelis funt planss.

Fig.23. Nam ob DB.Z:::Z, BF -}~ D G, erit Zg=DB«: BF -
24 DG—=AB—ADx:BF|-D G ‘=AB«BF-|-A B-DG—AD
< *BF—AD*DG=AB+BF—ADx DG (cltenim AB=

cjirs. DGi=AD+BF,0b AB.BF:AD.DG). ‘ergo0radZ =

d 16.6. © rad/ AB*BF—orad AD » DG. Vérum © rad y/AB =

€4.6. BF &8 —fuperf. ABC; & ©rad / AD*DGE=fuperf, ADE,

£ cor. 212 ergg @ rad Z xquatur fuperficieiD B CE. Ouod €. D.

g 17. bujm. Corsll, Hinc {ire&a Y X bifecet latera D B, EC ; ‘erit circulus

Fig:25*  ydio .y DB « Y X zqualis fuperficiei conicz D B C E.

Nam dulis re®tisY G, BE, F X obDG = DE, & DY :

2
DZB’ eruntY G, BE parallelz; ergo in pgr. GYUEeft YV =

GE. SimilidifcurfuefftVX—= BF. undeYX =GE--BE.

Prop, X X,

Fig. 26. Ss duo firt cons Ifofceles (B A CXZ), & unins fuperficies(B A C)
agualis fit, alterins bafi (L); & qua abafis centro (D) ad coni latus

akyp. (A C) ducitwr perpendicnlaris (D E) altitudini (X) equetur 3 agua-
t_’ 74' > leserum eoni (B AC, X 7).

d18 bujus,  Nam do&d AD', ob X="DE, erit AD.X#:: AD.DE::
e 75, oy, AC.CD (funtenim fimilia triangula retangula AD E, AC D)
firs,  Cufoperf.BAC, bal BFC ¢:: Z,bal, BECf:: A D. X, Iraque

cum
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D¢ Sphara ¢ Cylindro L 13, 1. 15

cum reciprocentur proportione bafes & altitudines conorum B A C, g ry.12.
Z X, ii funt zquales. 2.E.D.

Prop, XX I.

Omui Rhombo (G AH D) ex Ifofcelibus conis (GA A, GDH) Fig. 27.
compefito, equatir conns (X L) habens quidem bafin (L) aqualem fuper- 28,
ciei unius cons (G A Q) eorum qui Rhombum continent , altitudinem
vero (X) agualem perpendiculars (D E) duite avertice (D) alterins
coni (G D Y1) ad priorss cons latiss unum (A H).

NamobX*=DE,ef AD. X *::AD.DE<::AH.KH?:: {u- aty.
perf. G AH. bal. GL H “:: Z. bal G L'H. quare conus cujus altita- b7. g
do f zquatur retz A D, & balis circulo GL H aquatur cono XZ 34- 6;: ST
(ob reciprocam nempe proportionem AD. X :: Z. G L H). atqui e;); "gf‘;'i
conus - altitudine A D, bafis GL H xzquatur Rhombo AGD H fl‘;_'u- et

(mam cou GD H.con G AH8:: DK. A K ; & componendo Rhomb g 14, 12.

AGDH.conGAH: AD.AKS8::con g;}é EH con GAH,)
bergo Rhombus A G D H 2quatur cono X Z. 2.E.D. h 1. ax.1.

Prop. XX1I1I.

S5 conus Ifofeeles (B A C) fecetnr plamo (G H) bafi (B C) paral- Fig, 2 9.
lelo, a cirenlo vero falto (GH) defcribatur conns (G D H) werticem
habens bafis centrum (03) = faltns antems Rhambus (G AH D) anfe-
ratur a toto cono (B A C), refiduo aquatnr conus (X L), habens qui-
dem bafin (L) equalem [uperficies comice (GBC H) parallelss planis
antercepta s altitudinem vero (X) aqualem perpendiculars (D E) dn-
e abafis centro (D) ad cons latus wnum (A C).

Conus enim, cujus altiindo et DE, & balis @qualis fuperficiei
G B C H “aquamr differentiz duorum conorum habentium eandem 3 g1, 12,
altirudinem D E, & bafes xquales fuperficiebus A B C, A G H, hoc
elt differentiz coni AB C, & Rhombi AG D H (per duas praee-
dentes). quare conus X Z ifti differentiz zquatur. 2.E.Ds

Pyop;
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Prop, X X II1,

Si Khembi (G A D) ex Ifofcelibus conss (G AH,GD H ) com-
pofits nns conus (A G H) fecetur plaso (M N) bafi (G H) parallelo;
a falto antem cironlo (M N) deferibatnr conus (M D N) habens ver.
ticem (D) eundem crm alterocono (G D H), abintegro vers Rkombo
(G A HD) auferatur effectus Rhembus (M AN D), refiduo equatiy
connis (X L) “habens -quidem bafin (L) agnalem conice  [uperficies
(M GHN) parallelis planis (M'N, GH) intercepte , altitudinem
vero (X)) perpendiculari (DE)dutte a vertice(D alterins cons (GDH)
ad larns (A B) reliqui coni (G A H),

Fig. 30,

1T 12, Conus enim, cujus altitndo zqualis eftipli D E & bafis fuperfici-

ei conice M G H N aquatur differentiz_duorum conorum habenti-

um eandem altitudinem (D E), ac bafes zquales fuperficiebus conicis

*21bujus. - AGH, AMN, *id eft differentiz Rhomborum AGDH, AMDN.
ergo conus X Z ifti differentiz exxquatar, Q.E.D,

Prop, X X1V,

Fig. 31. Si civeulo (A BC D) inferibatur polsgonam * parsiaternm fimul ac

*“gpnomadiey. aquslaterum (AEBY C G U RH), & agantur reite« (EH,BD, F G)
. polygons larera conjurgentes, gus parallele fint wni ewivis (E B duo po-

lygonilasera [whtendentivm,; emnes conjuntta (EH ~-BD -~ F G)

ad eirculi diamesrwm (A G dllamrationemhabent, quam habet dimi-

dsa praterunum (bt endens (CE) ad polygoni latns (A E). :

Ducantuor enim re&2 H B. DF. Et quoniam anguli ACE,A E H,
EHB,H BD,BDF,DFG, F G G, zqualibusinfiftentes arcubus, |
8 17.3, *zquales funt, liquer triangula retangula CEA, E1A, H I K,BLK,
b 4. 6. DLEM;FNM, GN C gfle {imilia; >adeoque effe CE.E A ::
ciz.f. L, ELIAHLIK:BL LK:zDL. LM:zFNNM:GN.NC.
cquare ut CE ad E A, [ic antecedentes conjunétim E H+j~ B D <~
F G ad confequentes fimul, hoc eft ad totam diametrum A C:

2.E: D
Coroll.
® 16,6, CE+AC*=EAxEH-|BD}-FG.

Prop,
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De Sphera & Cylindro L1s. 1. 17

Prop. XXV,

83 cirenls [egmento (B A G) inferibatur polygonsm (FBEAHDG) Fig. 31.
latera habens, excepta bafe, agualia, & numero paria ; ducamnr ve-
ro relte (E H, B D) parallele bafi, conneltentes latera polygons, ommes
dutte cum dimidia bafe (EH|-BDwj= F N) ad fegmenti altituds-
nem (AN) eandens habent rationem, quam haber sla (CE), gme d
diametro circwls ad polygons latus ducstisr, ad polygons latus (A E).

Nam, prorfus utig praecedenti, et CE.EA s EL AI:HLIK
::BL.LK::DL.LM::FN.MN'::EH—}—BD+FN.ANi:;'z'
:CE EA. 9.E.D. oy

Corol. *AN+«CE=EA«~EH--BD-}-FN.

Prop. XXV I,

Sit in fphzra maximus circulos ABGD, eique inferibatur poly= Fig. 32.
gonum zquilaterum, multitudo autem laterum ipfius menfuretur 2
quaternario ; (int vero A G, B D diametri : quod i manente diame-
tro A G circumvolvatur circulus A B G D, polygonum continens ;
liquet quod peripheria ejus fecundum fphzrze fuperficiem feretur,
Anguli vero polygoni, prater eos quiad pun&ta A, G fecundum pe-
ripheriasferentur circulorum in fphzre fuperficie defcriptorum, &
re&torum circulo A G B D, Diametri autem ipforum erunt reét po-
lygoni angulos conjungentes, ad B D parallelz. Aft polygoni late-
ra fecundum conos quofdam ferentur 3 nempe A 3,A N fecundum
fuperficiem . coni, cujus quidem bafis erit circulus circa diametrum
Z N, vertex aytem punétum A.  Sed HZ, M N fecundum fuperfici-
em quandam conicam ferentur, cujus quidem bafis eft circuluscirca
diametrom H M, vertex vero punétum y in quo occurrent productz
HZ,MN fibi muwo & ipli G A. Q{ﬁneliam HB,MD ferentur
juxta conicam fuperficiem, cujus bafis €ft circulus circa diametrum
B Dadcirculum A B G D re&tus, vertex autem puné&um in quo con-
veniunt B H, D M, fecum invicem, & cum re@ta G A. Haud ablimi-
liver in altero femicirculo, latera fecundum fuperficies conicas defe-
rentur, itidem hifce confimiles. Tra quidem infcripta eric fphaera figu-
raquedam pradiétis fuperficicbus conicis coinprehenfa, cujus fuper-
ficies minor erit faperficte fpharz. Divisi enim fpharé plano per BD

reto ad circulum A BGD, foperficies alterius hemilpharii, & fu- 4 ax, bui.
_ D perficies o
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Fig 31.

a 19. bujus,
b cor. 2. 12.
¢ 19 hujus.
d 3. 4%, 1.

De Sphera & Cylindro. L8, 1.

perficies infcript ipli figurz eofdem terminos habent in eodem plano,
nam utriufque fuperficiei terminus eft fuperficies circuli, qui circa dia-
metrum B D circulo ABGD reétus ; flntque ambz ad eafdem
partes cava, atque ipfarum una fuperficies comprehenditur ab altera,
ac plano habenti cofdem cum iplo. terminos. Haud aliter fuperficies
figurz inaltero hazmifphxrio minor eft fuperficie hemilpharii : tora
igitur fuperficies figur, qua in fphera, minor eft fuperficie fphera,

Prop. X XV 11.

In [pheram inferipte figure (AEBEC G D H) (uper ficies equa-
sur civoulo, cujus radins poreft vectangulum comprehenfnm [iib figure
latere A E, & reéta (EH -}~ B D EG) eguali omnibus latera fi-
gire conjungentibus, parallelifque duo fignra latera [ubtendenti (E H ),

EH ,

Nam © rad y/ A E « — * = fuperf conica EA H. b quare ©

rad AE+EH =2 fuperf. EAH, Item ((imili pacto) ©rad y
BExBD-|-EH¢=2 fuperf, BEH D. “ergo © rad y/.A E x:
AE. FG

CLH4BD - FG = 2 fuperf, EAH -~ BEH D. = fuperf,

AEBECGDHA.

* hac,cor.2q. - Coroll. * HincOrady AC » CE =g AEBFCGDHA,

hujus,

gorell. 27 b,
Beor,2.12,

Fig. 33.

Prop. XXV III,

In [pheram infcripta figure fuperficies (1) conicis [uperficiebus con-
tenta, minor ¢ff quam quadrupla maximi cirenli (A B C D) carum qus
[unt in [phara.

Nam fuperf, [*= orad y ACxCE™00rd AC*’=40

rad A L.
Prop. X XIX,

In [pheram inferipra fignre (AF HD CB G E) [uperficiebus co-
wicis contente, aqualss eff conns (K) bafin quidem habens circulum a=
gualem [uperficiei figure infcripte in [pharam, altitudinem vero egua-
Ie:r:g} perpendicnlari (X L) a [phare centro (L) in polygoni latus nnum
AHLLE.

Ducantue radit XE, X F, X G, X H, & conne&tantur anguli ab
A urrinque aqué remori reétis E F,G H. - Eftque Rhombo E X F A
“zqualis
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De Sphera &« Cylindro Luys. 1. 19

*zqualis conus bafe conicd fuperficie E A F, altitudine X Z. Item, 2 21 bujus.
produ&is GE,HF ad Q; {1ex Rhombo G XH Q fubducatur
Rhombus E X F Q, refiduo E G X H F 2quabitur conus bafe fuper- b 23 bxjus.
ficie conici E G HF, altitudine quoque X Z. Similiter, produ&is

BG, DHad P, fiex cono BP D fubtrahatur Rhombus G X H P, re-

fiduo G B X D H © zqualis eritconus , cujus balis 2quatur conicz ¢ 22 bujus,
foperficiei BG H D, altitudo rurfus ipfiZ X, Idem erit in reliquo
hemifphario B C D. ergocum hifce conis omnibus ¢ zquetur conus d 11. 12,
K; isfolido quoque infcripto 2quabitur. O.E.D,

Prop, X X X,

Inferipta [phare ﬁfam conicis [uperficiems contenta minor eff guim
guadrupla coni (M) bafin guidems habentis agualem: maximo cirenly eo-
rum qus int [phera, altitudinem vero agualems radso [phere.

Nam coni K, in pracedente,® bafis minor eft quam quadrupla cit- , 0.8 1. b,
culi maximi, & ejus quoque altitudo X Z minor radio fpharz ; ergo 11, 12.
quadruplus coni M major eft ifto cono K ; hoc eft figura infcripta.

O.E. D,
Prop, X X X 1.

Sit in fphzra maximus circulus ABGD. Circa vero circulum ABGD  Fig. 34.
defcribatur polygonum zquiangulum & zquilaterum ; multitudo au-
tem laterum iplins menfuretur a quaternario, Circulo autem circum-
feriprum polygonum comprehendat citculus circumferiptus EZ HT,
circa idem centrum exiftens ac ABGD. Manente vero EH circumvol-
vatur planumEZHT in quo polygonum & circalus. Liquet igitur quod
quidem peripheria circuli ABGD fecundum fpharz fuperficiem defe-
retur,ipfius autem EZ HT peripheria fecundum fuperficiem alcerius
fph2rz minori concentric feretur : contactus autem, ad quos latera
tangunt , circulos defcribunt rectos circulo ABGD in minori fphara.
Angulivero polygoni, prater illos qui ad pun&a E, H, fecundum pe-
ripherias circulorum feruntur in majoris fphare fuperficie delcripto-
ram, ad circulum E Z H T reCtorum ; verum latera polygoni fecun-
dum conicas fuperficies, utique ficut in preecedentibus. Erit igitur fi
gura comprehenfa a fuperficiebus conicis, minori fphzre circom-
fcripta, majori vero inferipta. Quod autem circumfcripra figurz fu-
perficies major (it fuperficie fphare, fic oftendetur Efto enim KD
diameter alicujus circuli eorum, qui in minori funt {phzra, cxiﬂenbti-

Da us
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20 De Sphera ¢+ Cylindro Lis. 1.

bus K, D punétis ad qua duo latera. circumferipti polygoni tangunt
circulum A B G D divisd nempe fphard plano per K D ad circu-
lum A BG D retto, etiam fuperficies defcriprz circa.fphzram figu-
r& dividetur 2 plano: utriufque enim fuperficiei terminus eft circum-
ferentia circuli, qui eft fuper diametrum K D ad circulom ABGD
re€tus ; fintque ambz ad ealdem partes cavee, & earumaltera conti-
netur ab altera fuperficie, ac plano eofdem terminos habenti. Minor
4 ax.pujws,  igitur eft comprehen(a portionis fpharice fuperficies fuperficie figure
circa ipfam deflcriptz. Similiter & reliqua portionis fphericz fuper-
ficies minor eft fuperficie figurz ipfi circumfcriptz. Patert igitur quod
tota fuperficies fphera minor eft fuperficie figurz circa ipfam de-
feriprz.
Prop. XXX I,

Fig. 5. Superficies defcripte civea [pharam figure(EF G HIK'L M)egua-
: liseft civculus, cujms radius poteft eguale rectangulo comprebenfo [ub
polygoniuno latere (E F), & refte aquali omnibus polygoni angulos con-
netfentibys (E M==G L -|-HK), parallelis alicws (F M) [ubten-

dentinm polygori latera,

Centro enim N (quod fphztz centrum eft) per angulos polygo-
ni defcribatur circolus : huic infcripta eft figura EFGHIKL M.
Ergo patet res ex 27 hujus.
Corol. Duéti FLeft ©rad. y/ FLaGL= fuper. EFGHIKLM.
ibid.
Prop. X X X 111

Figure circa [pheram de[cripre fuperficies major eft quam quadru-
plamaxims in [phera circuli (ABCB).

AN Nam (in figura pracedenti) a centro N ad conta&tus oppofitos
b byp. 0, P ducantur re@z N O, N P (*quz quidem in directum jacent, ob
Ly g angulos G NO,LNP bequales) ; connex vero FL, funt EL.OP
St oo cpares (0bOF,PL bparallelas ac pares) quare cum GL¢cFL,
¢ cor.27buj. €rity/ GL = F L0 P. adeoque circulus radio o/ G L « F L (*hoc
; eft fuperficies figurz E F G H1 KL M) major cft circulo cujus radi-
feor.212.88 us O P, Thoc eft quadruplo circuli cujus radius N O, hoc eft qua-
4o 20 druploABCD. 9Q.E.D. !
Coroll. NotaefleL F, P O pares, 4

Prop.
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Prop. XX X IV,

Circaminorem [pharam (ABC D) deforipte fignre aqualis eff co-
nius, bafim quidem habexs circulum equalem [wperficiei ipfius figure,
altitudinem vero agualem radio (phera.

Nam figurz ifti circumfcribendo circulum E G 1L, paterex 29.
hujus..
Prop. XX XV. Corol,

Figura [phere msnori circum|cripta major eff guam quadrupla cons,
bafin quidem habentss maximum in [phera circulum, altitudinem vers
radium.[phere. _

Patet conferendo duas proximé. antecedentes.

Prop. XXXV 1.

8i [phera inferipta fis fignra(AN B C D), & alia circumferipta Fig. 36.
(EEGIL) [ub fimilsbus polygonis, ad eundem modum quo prins
conftruitss circumfcripta figura fuperficies, ad [uperficiem inferipte, du-
plicatamrasionem habet egus , guam latus (G F ) circumfcripti maximo
circalo polygoni,ad latws(BIN) polygoni eidem cirenlo inferipti. Ipfa ve-
vo fighra circum(cripta, ad figuran snfcriptam, rationems habet ejufdem
rationis triplicatam.

Nam 1° ductis:-D'N, L F, ob fimilitudinem figurarum -eft angulusa 4. 6.
G L F zqualis angulo B D N. adedque reftangulatriangala GLF,b1.6.
BD N funt fimilia. & GL, L F*: Bc{). DN. Eftautem GLq.G L 22 g
xLE?:GL LF*:BD.DN®: BDq.BDsDN. & permuan- ¢ ;> i
doG Lg. BDq (‘hoceft GL. BD, bis,* vel GF. B N, bis) :: G L o, 25 hurjass.
xLFE.BDx DNY:: 0rady GL*xLF."® rad ¥ BB »DN
(“hoceft) :: fuperf. EF G I L. fuperf, ANBCD. Q:£.D,

2. Ducatar Z O, a centro Z ad taétum O. Eftque conus, * cujus f 34 hujus.
bafiseft ©rad s/ GL x L F, & altitudo Z O, faqualis corpori cir- g 29 bnjus.
cumfcripto, & Conus autem bafe © rad 4/ B D » D N, altitudine ZP, b 24-4¢f 11+
@quatur corpori infcripto, Hiconi “limiles funt, (quiaZ O,ZP*:: ]meés. 43 @
GUO.BPX:GE. BN:'yGL»LF. yBD=*DN.) ergofont ;2 ;5 &
hi coni (hoc eft ifta corpora) in triplicata ratione ipfarum Z O,Z P, 15.5.
vlGF,BN. 2.E.D.

Frop,
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Prop. XXXV

Fig. 37. Owmnis [phere fuperficies (S) quadrupla eff maximi circuliy eoram
qui (unt in [phera. o d oy

a 3 bujus, Circulus maximi in fphara circuli quadruplus dicatur X : & primo
b bujus, (i fieri poteft, fit X == S. Fiatautem, utcunque G, H * == 5. X, &
c8.5. 31 4 fphaera circomfcribantur ac infcribantur figure, (‘quales innuunt
d 36 hujus. pracedentia) ficutblatus D E.BC=3a G. / GH. Harom vero fi-

Ff?ﬁg gurarum foperficies appellentur Y,Z. Eftque S.Z ° —2Y.Z. ¢=
gm'/z,' DE.BC, bis*aG, 4y GHbis!=G.H&=28§. X."ergoZ
hios. X. hoc eft inferipta figur fuperficies major eft quadruplo maximi in

* wt priiise fphera circuli, contra 2 8 hujus.

'i,f; bws; Sin vero dicatur X S. fiat G. H*==2 X.S. acD E:BC =5 G.

G835 JGH. étque Y. 553 Y. Z* =G, Hs~aX.8. "unde Y =3 X ;
hoc eft circumfcripta figura fuperficies minor eft quadruplo maximi
in fphera circuli, contra 31 hujus. Reftat igitur , ur fit X =8,

Q.E.D.

Hoc nobilifimum Theorema (cum eo, -quo univerfale reddicur,
fubfeqnente ad Prop. XLIX.) inter Archimedss (dicam, an ombia
quotquot fuerunt Geometrarum ) inventa familiam ducit, cum inye-
niend: fubtilitate, tum rei elegantid, fed & utilitate diffusi.

Coroll. Circulus, cujus radits 2quatur diametro fpharz, adzquat
fphera fuperficiem.

Lemma, St duz quecunque rete L, M ; oportet invenire al-
teram N, itaut fit Lo M o L. N, ter. Fiat L. P POM. & L. N
N. P, Erit L. M = L. P, bis = L. N quatet =— L. N, ter.

Prop. XXXV 111,

Omnis [phara (A) quadrupla eff coni (K) bafim quidem habentis -
qualem maximo circnlo eorwm qus in [phara, altitndsnem vero radinm
: [phare. y
a 3 bujus. Si fieri poteft, fit primum A 4K, FiatA.4K*coL. Mt
b Lemma [re-§ N ter: tum figura circumfcribantur & infcribantur (qua vocen-

,‘,j“,;,,j,,,, tur Y,Z )ita utlatus D E.BC =2 L. N. Eftque A/ Z*=oV.Z
ds.s. ¢<=DE.BC,ter5=aL.N, tex 5=a L. M ¢ =3 A. 4 K. "ergo L~
€36 bujus. 4 K. contra 30 hujus. 77 !
%wﬂff- Sin dicas effle 4 Kc=A. fit 4 K- A’‘c——L. M *—~L.N;ter. & DE.
s’ BCeaL N wm eit VA 2¢Y.2% LM 504K A

) quarc
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"quare Y —2 4 K. contra 35 hujus, Ergo potius eft fphzra A=4 K.
9.E.D.

“Coroll. Hemifphzrium zquatur duplo cono ad eandem bafin &
xqué fibi alto ; vel cono ad eandem balin & altiudinem habenti du-

plam.
Prop. XXX IX. Coroll,

Hilce vers premonftratis liguet, quod omnis cylindrus (ABCD) Fig. 38,
bafim quidem habens maximwm in [phara circulum (A B), altitudinem
vero (A D) agualem diametro [phere, [e[quialter ¢ft [phera (FGHK);
& quid [uperficies iftins cylindri cum bafibus fefquialtera quogue ¢
[uperficiei [phare.
Nam per E (fphzrz centrum) dutdFH ad A B paralleld , &
juncis E A,EB ; eft VSdining
1, SCylABCD =:CylABHF'=con AEB‘=7fph. 38 bajus
FGHK. %ergo Cyl ABCD. Sph FGHK :: 6. 4 3. 2. d fch, :{-_ s.
2. Superf.cyl ABCD:=0rady ADxDB =0 rad A B e16bujus.
f— 4 ® F G H K s={uperf. fphzrz. ergo fuperf ABCD -2 © f;i-:v G 2 cor,

F GHK. fuperf, fphxr® ::6. 432 3. 2. g 37 bujus
_Prap. XL

Secetur fphaera plano non per centrum, fitque inipfa maximus cir-  Fig. 39.
culus A EZ fecans perpendiculariter planum fecans. Infcribatur au-
tem portioni A B C polygonum zquilaterum, & parilaterum, excep-
tA bafe A B. Haud abfimiliter ac antehac, {i. manente G Z citcum-
ducatur figara, anguli quidem D,E,A,B ferentur {ccundam cireulos,
quorum diametri D E, A B; latera vero *figurz fecundum conicas *lego ociiar@e
fperficies ; erirque fadta figura folida conicis fuperficiebus compre- / roTpiluarG .
henfa, bafin quidem habens circulum, cujus diameter A B, *verticem */ege xogugls
autem C : quinimo utin pracedentibus, fuperficiem habebit mino- "¢ *esvei.
. rem fuperficie portionis comprehendentis, Siquidem tam portionis
quam figar idem in plano terminus eft circumferentia circuli, cojus ax. 4 bujuse

diameter A B, & ad eafdem cava funt ambz {uperficies; & una ab

altera comprehenditur,
Prop. XL I,

Superficies infcripte in [phars portionem, figsre (ADFBGEC) Fig 40: |
agualis eff circulo, cujns vading poreft equale retangulo comprehenfo

[wh wno latere (BF )" polygoni in maxims circuli [egmentum (ABC)
infcripts,
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inforipti, & refta(E G 4=DE - AK) eguali omnibus ad [egmen-
13 bafin (A C) parallelis, cum [emiffe diametrs bafis.

a 17 hujus- Nam ® rad o/ BF x FH 2= fuperf conF BG & o rad J%I;
brghujus. x:HG--DIb=1fuperf. DF GE. Item O rad y/ flj),;} x:1E -+

AK® = fuperfADE C. ¢ergo conjun@l¢ © rad y BF x:FG |-
52, DE-}~AK = fuperf FBG4-DFGE -}~ ADEC = fuperf
cgror. 1. ADFBG EC, ‘,Q_:_E.D. '

I.ax. 1.

Corall. - DUcA LF erit © rad o/ BK » L F = faperf ADFBGEC,
d cors 25 b, N;m]BFs;FG-]—-DE-}-AK“:BKILF. :

Prop. XL11,

Sphere portioni infcripre figura fuperficies (S) minor eft civenlo, ch-
jus radiuns aquatur dnite (B A) a portionis vertice (B) in circumferen-
tsam circuli (A C) qui bafis eff cons,

awr86. &  NamBK«LF=2BKx*LB*= B Aq. %ergo ©rad BK + LF
17.6'  (<hoceft S)~2 © rad AB.

beor. 2. 13,
C cor, prac.

Prop. XL 111,

Fig. 41, Portions infcripta figura (A D B E C) conicis fuperficiebns contesnn
2acum cono (A ¥ C) bafin guidem eandem habente cum figura, verti-
cem vero [phare centrum (F), aguale eft cono (K) bafin habenti parem
[uperficses figwra, altitndinem Wn‘gerpexdim;’ari (F G) a [phera cen-
tro (F)in unum polygoni latms (A D) dednite.

581 bl Conus enim bafe fuperficie D B E,2altitudine F G 2quatur Rhom-
b3 bujus. bo DFE B. ®ltem conus, cujus bafis 2quatur fuperficiei A D E C,
§ 15, 12, altitudo ipli F'G @quatur frofto ADFEC: ifti fimul coni adz-
quant conumK ; hic Rhombus & fruftum conftitwunt figuram in-
“fcriptam cum cono AF C. ergd con K = figsADBE C -~ con
AFC, 2.ED.
 Schol. Procedunt hzc circa portionem hemifphzrio minorem,
In majori AY C fubtrahendus eft conus AF C;ut fit con K — fig.
AY C—con AF C. nempe fifiguralatus habens AD toti circalo
infcribi poffit ; vel fiarcus AD circulum dimetiri pofic, alias non
fuccedit. Similis eft difcurfus; quid plura? Idem in fequentibus in-
telligendum, analogid bene fervard.

Coroll
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Csroll. Conus, cujus balis quatur circulo radium habente parem
re&tz B C a vertice portionis ad balis circumferentiam duste, & al-
titudo radio fphara, fluperat infcripram figuram cum cono A F C,

Hujus enim coni tam *balis, quam altitudo fuperant balim & al-
titudinem coni K.

Prop. X L1V,

Sit fphara, & inipfa maximus circolus A B C, & f{emicirculo ab-
fcindatur re@®i A B ; fitque centrum D ; ac a centro D ad A, B con-
netantur D A, DB : & circa fatum feéorem defcribatur poly-
gonum, & circa ipfum circulus ; habebir ntique centrum idem cum
citculo ABC: quod i manente E K circumdu&tum polygonum in
idem denuo refticoatur, defcriptus circulus fecundum fphxrz fuper-
ficiem feretur ; & anguli polygoni circulos defcribent, quorum dia-
metri polygoni angulos jungunt paralleli exiftentes ipG A B. Pun&a
vero juxta qua minorem circulum contingunt polygoni latera in mi-
nori {phzra circulos defcribunt, quorum diametri erunt qua tactus
conjungunt pasaliele exiftentes ad A B, latera vero fecundum conicas
foperficies ferentur, & erit circumfcripta figura conicis fuperficiebus
contenta, cujus balis qui fuper Z H circulus. Superficies autem dictz
figura major eft fuperficie minoris portionis, cujus bafis qui circa
A Bcirculus : ducantur enim tangentes A M,BN. fecundum coni-,
cam ergo fuperficiem ferentur ; & apolygono AMTENB genita
figura majorem habebit fuperficiem, quam portio fphara, cujus bafis
eft qui circa diametrum A B circulus: nam in uno eodémque plano
terminum habent circulum qui fuper diametrum A B ; & a figura
continerar portio. Sed fafta ab ipfis ZM, HN fuperficies conica
major eft fatta abipfis M A, N B ; major enim eft Z M quam MA
(re@um quippe *fubtendit), ac N H, quim N B ; quando vero hoc
fuerit, major eft fuperficies fuperficie : hac enim in lemmatis often-
fafunt. Liquetigirur quod circumfcripre figure fuperficies major eft
fuperficie portionis minoris {fpherz. ;

Prop. XLV, Coroll,

Et patet quod (wperficies circum[cripra [eSlori fignra equatur cir-
enloy cujus vadsis poseft compreben(um & ab um latere polygoni, & ab
omnibus conjungentibus angulos, & pra:erea femifle bafis dicti polygor.

Nam * circumfcripta figura, majoris fphara portioni infcripta eft.

Unde liquet ex *antediétis, E Prop.

35
* 42 kujus,

Fig. 42.

*ZAM.
Facilé deduci-
tur ¢x 19 buj,

Fig. 43.
* Pro #yfe-
Yoo ey i

Lo Fernsye.
* 41 bn‘jks,
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Fig. 43.

acor. 41 buj.
b cor.33 buj.
chyp. & 4. 6.
drg. 5. (6
I ecor, 8.8 17.
li ' cor, 2. 12,

Fig. 44.

246,75 47 b

Fig. 45.

De Sphera & Cylindro. Lus. 1.

Prop, XLV 1,
Superficies (S) figrre (D E FG H) circa [eftorem (Z A BC) de-

[eripta major eff circulo, cujus vadius aguatur dulte (BA) a ver-

tice (B) portionis in circumferentiam cirenls (A C) qui bafis eft porti-
onss.

Circa figuram defcribatur fphzra DFHL ; & conneftantur re-
&xDH, FD,LE. ¢ftque S * —=Orad Y LE*xFP=0Orad y
BM#«FP (PobLE=BM) c—0Orady BM » BK. ( eft enim
FP.BK<:FD.BA:ZD.ZA. adeoque FP ¢c—BK). atqui
Orady BM*BK*=CradBA. ergoS—©rad B A. O.E.D.

Prop. XLV I,

Luinetiam circumferipta [eltori figmra (DEF GH) cum cono
(D ZY), cujus guidem bafis eft circulus circa diametrnm (D H)
vertex vero centywm (L) aqualis eft cono, cujus quidems bafis aqualis eft
[uperficiei figure, altitudo antem perpendicnlari (ZIN) acentro ad la-
tus dute, qua mrigwe aqualis eff radio (phere.

Figurz circumducatur fphzra D EFGH; & liguet propofitum
€X 43 hujus,
Corollarinm.

Hinc apparet circumf{criptam figuram cum cono DZ H majorem
effe cono, balim quidem habente circulum cvjus radivs 2quatur illi
(BA) quaa vertice (B) portionis minoris fpharz ad circumferen-
tiam ducitor circali (A C ), qui bafis eft portionis; altitudinem verd
xqualem radio minoris fphzra.

Nam bafis hujus coni * minor eft bafe. coni, qui xquatur circum-
{criptz figurz ; altitudo autem zqualis.

Pmp. XLV ILL

Sit rurfus {phra , & inipfa maximus circulus ; ac femicirculo
minor portio A B C, & centram D ; & fe@ori A 8 C inferibatur po-
lygonum parilateram, & huic fimile circomfcribatur, fintque larera
lateribus parallela; & circa polygonum circumferiptum deferiba-
tur circulus ; & fimiliter ac in prazcedaneis manente H B circumlati
circuli figuras efficiant 4 conicis fuperficiebus circumfeptas ; demon-

ftrandum
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De Sphera & Cylindro Lus. . 47

ftrandum eft qubd‘tircumfc.riptx figura fuperficies ad inferipta fuper-
ficiem duplicatam habet rationem, quam latus circumfcripti polygo-
ni ad latus infcripti, Figura vero cum cono triplicatam habet ratio-
nem cjufdem.

Nam circulus, cojus radias zquatur potenti retangulum ex pa-
ralielis ad E Z cum dimidia E Z, & latere EK, xquatur foperficiei a 45 bujus,
circumfcriptz : & circulus, cujus radius Xquatur potenti re®angu-
lum ex paraliclisad & € cumdimidia A C,& latere AL, b RQUALUE | 4 ¢ i
fuperficiei infzripre. Hac dutem rectangula * fimilia funr (ob poly- * 4.6,
gonorum. fimilitudinem ) adedque ° fefe habene, ut quadrata ex Jare- d 20,6.
ribus EK, A L : quare & diéi circuli (hoc eft fuperficies ciccum-
feripta, & infcripta ) © {e habent ut quadrata ex E K,AL, “hoceft in & or-2.12.
duplicatd ratione ipfarum EK, A L.,

2. Ducatur D M perpendicularis ad latera EK, AL, Eg quoni-
am conus, habens balim 2qualem fuperficiei polygoni ctrcumf{cripti,
altitudinem D M, *zquatur circomfcripto folido cum cono E D Z, & £ 47 bujus,
conus, cujus balis zquatur fuperficiei polygoni inferipti, altipudo ipli
D N, 5 zquatur folido infcripto cum cono AD C. Sunt anrem radii & 43 biws.
bafium horum conorum (ut mox vidimus) (icut latera EK, A L, "hee h 4. ¢,
eft, ut altitudines D M, D N : ¥ ergo hi coni fimiles funt ; adeoque k 24.4ef, 11,
' funt in triplicata ratione radiorum fuorum, hoc eff iplarum EK,A L. 113 12.
& ™ proinde folida iftis 2qualia (circumfcriptum cum cono ED Z,& my. s,
infcriptum cum cono ADC) funt in eadem ratione triplicara, 2.E.D.

P}'op. X ELX,

Cujnfcunque [pharica portionss (A B C) hemifpheriominorss [uper-  Fig, 46,
fieies (S) aqualss eft civeno (X)) cuus radius equatur dute (BA)a
portionss vertice (B) ad circwmferentiam circuli (A C) gHi bafis eft
portionss [phaerice.
Sineges, efto primim © X —2 & tum portioni circumferibantur a 5 bujus,
& inferibantur figura (quarum fuperficies appellentur Y,Z) fic ut la- beonff.
tus EF. AD bis (vel EFg. A Dg)* =2 0 X.§. Jams. X * — EFq. A o <
ADq=Y.Z.4c=S. Z unde X~ Z, contra 42 hujus. s ;f’lm'
Sin dicatur X 8. fit E Fq. ADg*—=X.S. ¢ftque X. 8. eyo.5.
EFqQ.ADq =Y.Z'c~Y.S. unde X ¢ —Y , contra 46 hujus. {40 huj,&58.5,
Itaque potius, us hee vitentur repugnantiz, et © X — o, Q.E.D.

) Prop,
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28 De Sphera &~ Cylindro Lis. 1,

Prop. L,
Fig. 47: (O'ﬁg_;inimé‘fparr_io (A fB C) major fit hcm;ﬂ:ﬁmria,{rﬁmﬂge‘geh{: [is-
43. perficses aqualis erit circilo, cujus radsis equalis eft relte (BA) a por-

tionis vertice deduéta ad circumferentiam civenli qui bafis eff portionss.,

Du&i enim diametro B D, & connexd D A ‘erit circulus radio
E“’”;”',EE”’- D B *zqualis fuperficiei totius fphzre ; & circulus radio D A® -
249 s qualis fuperficiei portionis AD C. Detrahatur hic ab illo, < fuper-

3.a5.1,  cltque circulus radio B A 2qualis refidue portioniA B C. 2.&.D.
Corollaria. - :

1. Cujufvis portionis fuperficies (A B C) zquatur curva fuper-
ficiei cylindri (M R S N) habentis eandem altitudinem , vel axem
(B K), & diametrum (R S) parem radio {phzrz.
a 16 hujus. Nam fuperf. cylindrica MR § N *zquatur circulo, cujus radius 4/
MR *RS, vel Y BKxBD,hocet BA (nam BK,B A, B D funt
ba4g & 50h -+ ) bid eft xquantur fuperficiei portionis A B C. Hinc
2. Superficies portionum A B C, AD C fc habent ut axes KB
KD. Nam cylindricz fuperficies ipfis zquales MRSN, pRS7¢,
{e habent ut latera R M, R w, hoceft ut BK, KD,
3. Spharicarnm quarumvis portionum, fuperficies axibus fuis
proportionales funt.
dr.cor16h  Nam & cylindricis fuperficiebus quibus zquantur ¢ hoc convenit,
4. Spharica fuperficies A « 5 C parallelis planis A C, o o inter-
cepta zquatur cylindrica fuperficici R ¢ ¢ iifdem planis interceptae;
Nam fi 2 fuperficie cylindrica ¢ N, cuizquatar fphrica fuperf.
«'B o fubtrahatur cylindrica fuperf, R N, cui zquatur fpherica fu-
perficies A B C, remancbit fuperf. cylind. p Sxqualis fuperf {phaeri-
ceAayC.
5. Zonz, fen fuperficies fphzricz paralielis planis interceptz fuis
axibus proportionales funt.
Quia nempe cylindris, quibus 2quales funt, id convenit,

Prop. LI,

Cuicungue [phare [eébori (G A B C, vel 8) agualis eft comns (K)
bafin quidem habens egualem [uper ficies portionss (A B C) ad fectorem
pertinentis, altitndinen vero parem radio [phare, Si

Fig. 49.
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De¢ Sphera ¢~ Cylindro L. 1. 29

Sineges, efto primum S K. fiarque S.K*c— L.M®— L. N 23 bujus,
ter. tum portiont circumicribantur & infcribantur figurae X. Y, fic Wf}u.l-m’ 37 h.
utlatus EF,AD*— L. N, EllqueS.Y -}~conAGCi—= X «1_3 ; ’;‘J"‘-
conEZG.Y -|~con AGC* =EF. AD ter! —aL,N, terf —, 4“}’}“5:
LM 2S.K SergoY-f-con AG CK; contra coroll. 43z fconfd,
hujus, g 10, 54

Sindicator K—=S.  FiatK.S*c~L. M °c— L. N ter ; & reli-
qua,ut prius: &ob X+ conEGZ.4Y+|ocon AZG=*L, M *priss
=K.§ "3 K.Y ~}-con A G C. ¢ erit X}~ con EGZ =K, con- p 3, g
tra coroll. 472 hujus, quin potitis eft con K = feétor S. L.E.D,

Sehol.  De fectore fpharico minori direté procedit demonftra-
tio, {ed infertur : idem facilé de majori. Nam quia conus, cujus bafis
xquatur toti phare fuperficiei, altitudo radio fphar totam fpha-
ram exzquat ; & conus, cujus balis @quatur fuperficiei portionis
ABC, altitudo itidem radie {phara, feorem A G CB adzquar:
detracto hoc cono ab illo, reftabit conus, habens bafim zqualem reli-
que fuperficiei g;hxrica:, altitudinemque parem radio Ipharz, z-
qualis refiduo fectori majori.

Corollaria,

1. Hincfe&or (A G CB) =quatur cono, cujusaltitudo fpharz
radio, bafis 2quatur circulo radium habenti parem fubtenfz B A,

2. Portio fphzrica (A B C) zquatur ift1 cono, dempto vel addi-
tocono A G C; (addito, fi portio major fit hemifphario, dempto fi
minor :) i fector hemifphario 2quetur, cum portione coalefcit.

Portionem {phzricam cum cono methodo alid comparat Archi-
medes, inlibro de Conoidibus & Sphzroidibus. Nam fpharz & por-
tionibus ejus convenit , quicquid iftic de fphzroide {phzroidifque
portionibus oftendirur, refpective,

ARCHI-
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Dt Spuzra & CyrLinbpRrRO |
LIBER SECUNDUS. |

w

drchiniedes Dafithee Salutem.

mon{trationes {criberem, quorum ipfe Propofi-
tiones ad Cononem miferam. Accidit autem eo-
rum complura inter Theoremata {cribi, quorum
prius ad te mif1 demonitrationes: qu'éd nempe omnis
Sphere ﬁlperﬁcics_qua_drupla \eﬂ: max'xmi circuli eorum
quiin Sphara: quinetiam quod omnis portionis Sphe-
v fuperficiel aquatur circulus, cujus radius xqualis eft
rectza vertice portionis ad bafis circumferentiam duéta.
Praterea quod omnis Sphare cylindrus , bafin quidem ‘,
habens maximum circulum exi1s, qui in Sphera, alticu-
dinem verd parem diametro Spharz, cum 1pfe magnitu-
. dine fefquialter eft Sphere, tum fuperficies ejus fefquial- |
- Igi%f’; tera fuperficiei Spherz. *Adhzc vero,quod omunis {ector
ol - g folidus zqualis eft conobalin quidem habenti_circulum
zqualem fuperficiei portionis Sphere, quzinfectore, al-  #
~titudinem vero paremradio Spharz. Quacunque igitur '

‘;r:ﬁt‘:“ E’; Theoremata & Problemata {cripta funt *per hxc Theore-
duéta feilicer y Mata in hoc libro defcribens ad te tranfmifi : quzcunque
verd per aliam inveniuntur contemplationem, qusz fc.
de Helicibus, & quede Conoidibus, propediem adnitar

mittere, Problematum autem primum hoc fuit.

Proj.

Ntea %uid'cm manddfti mihi, Problematum de-
A {

- .-y
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De Sphera & Cylindro Lus.2 . 31

Prop. 1,

Sphard data [patium planum invenire equale fuperficies [phara.

Hoc vero manifeftum eft, € preedi&tis Theorematis oftenfum.Qua-
droplum enim maximi in fphaera circuli planum fpatium eft, & -
quale [perficiei {pharz. -

Prop, 11,

Secandum erat: Dato cono wel cylindro (A C) [pharam invenire Fig, 507
cono, vel cylindro parem. el
Apalyfis. Fattum fit ; fitnempe X diameter fpharz xqualis cy-
lindro A C, cujusdiameter A B, latus B C. Fiat BC. B D ::2.3.
quare eylindrus A D *fefquialter erit cylindri A C, "hoceft fphara 374 12.
ad diametrum X. ergo cylindrus A D <@quatur cylindro, cujus dia- _ ’{f' . heL:
meter, & altitudo zflc)]uamur iphi X. licr;:;{o erit qu. e XeBB: B
*_ X cub, : q,Xeub, oo e d1s.12.
unde B D *= ABq atvero A B, X, AB ABq funt <=-. quare
componitur fic : fit BC = 3BD, (*unde cylindrus A C = Jcyl 8 S
AD); &inter AB,BD reperiantur duz media proportionales ° 37+ 1-4%:
X, Y, erit X diameter fphrz zqualis cylindro A C, Nam fphara
Xeft 2 cylindri, cujus diameter & altitudo @quantur ipli X ; hic au-
tem zquaturcylindro A D; quia eft X.B D:: AB. Y :: A Bq. Xq.
ergo fphara ad diametrum X quatar cylindro AC. 9. E F,

Scholisnm.

Hoc problema folidum eft, ad ipfius quippe folutionem exigens,
ut duz mediz proportionales inveniantur; quod preftare mequis
Geometria communis , reguld rantum utens & circino ; per conieas
fe&tiones, & aliis compluribus modis effici poteft; de quibus hic ra-
cco,

Prop. I11.

Omnis [phara portioni (B'V A) equatwr conss (B E A) habens gui-  Fig. 524
dem bafim (B A) portioni communem, abtitudinem veroreitam (KE),
qite ad portionis altitudinem (K V) eandem rationem babet, quam com-
pofita ¢ [phere radio (C V) & religne portionis altitud ne (KD) ad re-
ligite portionss altitudsmem (KD).
Nam
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De Sphara & Cylindro L1s.2.

a . NamobKE.KV2:KD-}-CV.KDj eritdividendo VE.KV
:CV.KD; & permutandoVE.CV :: K V.K D; & componen-
bi4.12.  do CE. CV (Phoceft. cong baf. rad K B. con,%baﬂrad B

alt. CE. ale. G V.
1 : . N d .
c20.6. DV.KD:D Vq. DBq: V Bq. K By :: ¢con E?{r {JVVB
d 8, & 22, 6. : . 7
: bafrad. KB
;9125, ? eor. & — port BV A ~}~con BC A, auferatur utrinque con 3 - é K
b .s;_‘::_]'&‘;. —con BC Ay "reftabit con gl:]atf ?%K B =port. ABC. Q E D.
ax. L. :

Si portio major (it hemifphario, idem plané difcurfus adhibetur,
nifi quod hic utrinque fit addendus conus B C A, ficur iftic avfertur,

Corollarium,

Hinc facile eft datz portioni, ad eandem bafin, zqualem conum
conftituere ; faciendo fc. KD, KD +4-C V::KV. KE ; eritque KE
qualiti coni altitudo,  Tertium Problema hoc erat :

Prop. 17;

Fig. 53 Datam [pheram (BV A D) plans fecare, sta ut portionum [uperfi-
cies ad [¢ ratisnem habeant, eandem data (X ad Y ).

aacer. 50,15, Quia fuperficies fphzricz *(e habent ut axes; liquet i diameter

b 10.6. {pharz Mecetur ad K, ut fegmenta V KK D fint in ratione X ad Y, &
per K ducatur planum B A ad ipfam V D re€tum , effe fuperficiem
BV A ad foperficiem BD A,ut VK ad KD, vel XadY; & proin-
de factum effe quod poftulatur,

Prop. v\

Fig. 54 Datam [phaeram (BV A D) plans ita fecare , ut portiones [phare ra-
1B tionem habeant eandem date (X ad Y).

Analyfis.  Fa&um it ; fecet nempe planum B A fpheram, ita ut

# portiones BV A, B D A habeant rationem Xad Y3 & (it VD por-
ﬁ-).?l;:c;trum tionum axis ; lintque VD =4 *CV=r.DK= 4. unde KV =
e 27
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De Spbara & Cylindro Lis. . 33
3r—4., JamiDK.DK~~CV:: KV.KE, hocelt 4. af-7:: 2 -

e &) e i’l’%’lﬂ___‘_‘f' *crit conus B E A @qualis portioni BVA. a3 bujus

Iremfi-* VK VK4 CV 2 KD.KF; hocelt 27— 3r—a:: a.
3ra—aa
2r—a

::conBEA.conBFAS:KE. KFs: 277 ra—as, A s 14 13,
: A Aar—a

= K, *erit conus B F A 2qualis portioni B D A, b ergo X.Y , . 5 7.5

Y. quare ( ducendo in fe extrema & media )’ erit T4 %44 .
2r—a

fﬂ'_”lfz’."‘_-l“_‘ 3 & (utrumque latus multiplicando per 2r—a & 4)

erit 34raa—~xa3 = 47y’ —3yraa--ya3. & (tranfpovendo) 3 xraa-~
3yraa—xad—yad=4yr3. & (utrinque dividendo per x-|-7) 3raa—
*

_‘5%{ (*fubftituendo dd pro 47%). & faciendo x-}-y. " 4

e IS

= =
xy

18 r.p= i—i? erit-3744— a’=pdd. hoc eft, zquationem hanc, ad

YCV
Y-|-X
'V Dq. D Kq. quiipfiffimus eft analogifmus ad quem rem deduxit
Archimedes, ( quod, ut hoc obiter moneam,fatis prodit qualem is ana-
Iyfin ufurpirit ; nam huc eum deveniffe varias iftas proportionum
compofitiones, divifiones, alternationes, & inverfiones, quas oftentar,
adhibendo, pene fupra fidem fit : quod fi feciffet, cafui potitis impu-
randum eflet, quam arti, quod in genuinas inciderit foluiiones, & hoc
ei conftanter obrigiffe, vix concipi poreft.

Ipfum Problema quod attinet, liquet illud effe folidum, nec in co
- genere facillimum effectu ; integram pollicetur Auchor ejus refolu-
tionem & compolitionem, at quod przftiterit non zpparet. Ei fup-
plendo defe€tui nonnullas Extocins bene longas & laboriofas exhibet
conftrutiones, per conicarum utique fectionnm occurfus , quas nos
omittimus.  Pre illis concinnam & expeditam conftru®ionem tra-
dit Excellentiflimus Hugenins , in primo Problematum illuitrium,
quam vide sis; vel adhibeas ipfe generalem Carsefii methodum,
quam pro conftruendis hujufmodi problematis edocer, in Geomerriz
fuz tertio.) Nos Authoris infiftentes veltigiis fuppofitd hujus analo-
gifmi cffettione, problema fic compenimus.

F Fiat

analogifmum redigendo,3»—a.p :: dd.aa. hocelt CV-{-K V.
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b conff.

€ 115

d conffl. O 11
5
€ 1412,

feonff & 3 D,

De Sphera &~ Cylindro Lis. 2.

Fiat X} Y. Y :: CV.P; & fecetor DVinK, itautfit CV -
KV.P::V Dq.KDq.& pex K tranfeat planum ipli:V D:reétum. Di-
cofalum. Nam fit Cv<~DK,DK: KE KV. & CD-|-VK.
VK::KE KD, eritque dividendo CV.DK =V E KV. & CD.
VK: DF. KD. permutandoque CV, VE:: DK.KV :: DE.CD.
inverséque componendo CE. C V (€ D) :: CF. D'E. & ram ante-
cedentes quam confequentes conjungendo EF. CF ;: CE. D F. un-
de EF. D-F »: CFq. D Fq:: DVq. D Kq (erat enimv prius CD,
DF::KV.DK, adeoque componendo CF.DF ::DV.DK ),
arqui D'Vq. K Dg? = C V-~ KV.P.ergo EF.DE 2 CV +-KV.
P. quinetiam fuit CV |- VK.VK::KE-KD; & converfione rati-
onisCV 4 VK. CVuKE DE ; feuinverse CV. CV |- VK
DF.KF. ergo ex zquo perturbat¢e CV.P:: EF. KF, “id et X~
Y. Y+ EF.KF & divilim X. Y :: EKK F ¢ ::¢on B'E A. con BFA
fuport BVA port BDA=X Y. QEF.

Lemmd, pro [equenti.

SintconiDM F, G O 1 zquales fimilibus {pharicis portionibus
D E E, G H I (ad eafdem bafes conflitutis) ; dico conos hos  affimi-
lart,

Nam produ&is axibus MNR, O P T fint fphzrarum centra Q8.
& ob portionum (imilitudinem erit EN: N R :: H P. RT. &. ante-
cedentes dimidiando Q R. N R ST. P T. componendoque Q R+~
NR.NR #:ST-PT.PT. *hocelt MN.EN:: OP. HP. at

. rurfus, ob portionum fimilitudinem, et EN. N D:: HP. P G. ergo

exaquali MN.ND:: OP.P G. Pergo coni DMF,G O I funt fi-
miles, 2.€.D. :
Prop. V I.

Fig. §7. Data [phara portioni (D E E) fimilem, alterique date (AB C) &-
3 gualem conftitmere.
Analyfis. ~ Sit GH I portio qualita, fiantque coni AKC,DMF,
GO | zquales portionibus A B C,DMF,GO1, fingule fingulis
2 1.ax. 7. ordine, *QuareconG Ol = conAK C. & Pidcirco ACq. G Ig
bisaz 50.LK. *unde ACL*LE — p O, ftem ob  imilitudinem co-
4 iem e G Iq
4 J‘If_, « Ile
e 7.5 .

norsm DM F,GO1 @ eft DF. NM :; GL. PO ;: ¢ Gl ﬁCGl; .
: 1 G




SChocetlt portiones G H1, A B C) zquantur, Q. E. F, R Lyetas
: Prop. VI,

Datis duabus [phare portionibus (A BIC, D'E F) [ five ejnfdem five Fig. 5%
non| invenire [phere porsionem, que quwidem dasavum uni (DEF ) fims - 59
lis erit, [uperficiem vero habebit. alrerins portionis (AB C) [uperficies 60.
parem. _

De Sphera & Cylindro Lag. 2.\ 35

:: G Tcub.A Cq * LK. quare DF ‘!‘}ﬁq xLK_G] cub,&(di-
; DF«LK _GI1cub . g G Ig. Gl cub

videndo per A Cq) NM~ = AGq atqui AC,GJ,?I?: ACq

funt == ergo G Left prima duaruminter A C, & gi{a_lf medi-

arum proportionalium.

Vides & hoc problema eflc folidum, utpote guod defideret inven-
tionerh duarum meé#Itum proportionalium ; qua fappofird fic con-
ftruetur. *Fiantconi A K L; D M F pares datis portionibus A B C, 23 hujus.

DEF. fitque hle.KL::DF.Z:K_;i_'ﬁP.f. &iniet AC, Z

reperiantur proportionemediz G1,& X. Circt G1 vero' defcriba-

tur portio circularis G H 1 continens angulum GH = ang DEF. b33.3¢

etit portio G H I, quam quaris. Nam faciendo conum G O I patem

portioni G H I, quia portiones G H I, D E F © fimiles funt, ¢ erunt & 5?"."”‘

coni GOI,DMF flimiles. quare®©O.GI°::MN.DF::KL., :;';’:rf]”’:"'
Z. & permutando PO.KL: GLZ%; AC.X8: ACq. Gl q. feonp &916.5.
(Mc.obA'C,G I, X,Z -==). itaque reciprocam habent coni GO 1, g z0. 6.

A CK bafium & altitudinum proportionem 3 * ergo coni ‘GO!, ACK heon/t.

“Analyfis. Sit portio G H I'qualis exponicur. unde cum portio-
num G H 1, A B C fuperficies zquentur, *erit circulus radio H I equa- a 49 & 50.1 4.
lis circulo ad radiom BC; & proinde Hl =B C. Jtem ob fimili-

tudinem fuperficieram DEF,GH L, erit EF.ER :: H1 (vel BC).

HT: hinc Symhelisi Fack LER =BC HT. & fit H T dizme-
tér {pharz ; & fecetur H FinP) ditautfic HPL P T=EN/NR; ¢ ‘C_’-_}"a. 23
& per: P tranfedt. glabun /G 1Tad H T re@um = liquet portionen © ic:f .
GHI fore Gimilem ipi DEF; &elleHHL. HT 2 EF.ER t: ¢ coup,
BC.HT. adcogue efle 11— 'BLC. & idcirco circulum radio Hlgo. 5.
squaricirculo ad radium. B/C;<"hoc eft foperficiem fpharicam b 49. T souh
GH fuperficici AB C. " QIE.F

e Pro).
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36 De Sphera & Cylindro. L1 5.

Prap. VIII

Fig 61. A data [phera(BV A D) plans abfcindere portiorem (BV C), ira
at portio ad connm (BV C) habent :ms eandem cum portione bafim (B A)
G agualem altitndinem (V K) babeat rationem datam (X ad X )

Quzfita portio it BV A, & conus BV A ; quibus axis commu-

: nis VK ; in quo protra&to centrum fphara, (oo ponatur autem co-

$3 hujm.  _nus BE A ®qualis portioni BV A *unde C D™}~ KD KD :: EK.

G .aj:'/}f;s" 7.5. YK b:conBEA,BVA<:X.Y. dividendoque X—Y.¥::C 1D,

K D. unde componitar fic:’ fiat. X—Y..Y :: CD. K D. .( adeoque

componendo erit X, Y :: CD--KD.KD); per K vero tranfeat planum

B A ad V D re@um ; timque [i fiat conus zqualis refe&t= porti-

;‘14’;”‘;; oni BV A, erit EK. VK (*ideftconBEA.conBV A)?:: CD+

cpvie” L ol D.KD ¢ ;Y. X. ¢ adedque/port. B'V:A. con BV Yo X,
deouff. 9 7.5. ﬁ{-_E.F. JH ! ;

: Lemmai

L Sint utcunque A =B, & C D¢ Erit A-D, B+ D.c—A -
$ G. : :
BD. & sranfponenido A C -}~ B D =B C-}- A D. ergo utrinque ad-
jungendo A B -+ CD,erit AC ~j«BD -+ AB-}-CDc-BC
sfhv2. .=+ AD-+~AB--CD, *hocelt A+D«:B4-Cc—B+ D+
* jch.16,6. A-+C, *quare A4 D. B+ D A~-C.B~--C.

Prop. 1X.

Fig.62. Si [phara (BYV AD) plato fecetur non per. centrim , major portio
(BV A)ad minorem (BD A rationem quidem hatet minorem quam
*duplam ejus, cuom habet majorss portionss [uperficies ad [uperficiem

minoris ; majorem vero qham [efqusalserans.
- },-_-,;ﬁr;. : Sitconus BE A = port. BV A, & conus BF A = port. BD A,
b f;;—,::g; ¥ 3guare C D~} K D KD:: E K. V'K. & dividendo CD. K D EV.
¢s 2. NKbPV K. C D(quiat DqiccrKDx V K)drgoEV VK,
d i 5 &EV*CD beVKq. “Eftvero (: D}~ VK. KF 2 VK.KD
e3h @165 . EFV,CD*c~EV--VK-CD+- VK (EK.CD--VK).
f*' U196 by o Qu: C D} VKcKF x EK. &"proinde Q: C D+}-VK.
5 KFq=—KF » EK.KFq. “ hoceft VKq.KDgqzEK,KF, hoc
kf.'{‘,',sf 1. Ga eft

c
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D¢ Sphara & CylindroL1s. 2. 37

eft ! duplicata ratio fuperficierum BVA. BDA major eft ™ ratione co- 13 cor. 50 buj,
norum BEA, BF A ; vel portionum BVA,BFA. quod erat primnm, ™ 14-12.
Porrofiart Xq=EVx*CD?c—~VKq; & quia EV.X 1::X. P{“fr"’
CD; feritEV |~X. X--CD:: X.CD.sergo Qu: EV .|~ X. f.‘,;;'_'é‘,g ¢
Qu:XJ-CD ::Xq.CDq*:EV.CD. iverim EV -}~ VK. s22.6.

4 p ’ EK t20.6.
CD ""[“VK r}: V"‘_chD+X- (qUIJ‘E—V—’_E—TD & X :};’3;1’:1”'“'

*c—=VK). ergoEKq. QuCD -VK., c— EV.CD*::CD-|- /5 .
VK.KF. pone Z, C D4-VK, Y, KF efle ++,ergo Zq. Qu: CD z 10. 5.
4 VK':Z. Y72 C D4 VKKF*2EKq Qu:CD-+ VK.
Zquare Z =2 E K, arquiraiio Z ad KF efcfquialtera eft rationis CD ,, 5
+VKadKF. €ergoratio EKad K F (> hoc elt coniBE A adco- ¢5..
num B E A, ' vel portionis B V A ad portione; B D A) major eft  14. 12.
fefquiatterd rationss CD -~ VKadK F, *vel VKadK D, ¢ heceft ¢ ¢#.S 7.5,
fuperficiei (pharice BVAad BD A. ergo fecundo quoque propofi- © 3" 50 h.
tum confiat.

Prap. " @

.S‘phxrimmm porr;'amm (A B C, DE E) fué gqudj;' ngerﬁ;;} coit- Elg. 63,
tentarnm maximum eft hemi[pherinm (A B C). 64.

Sint coni A G C, D HF ®quales portionibus A B C,D EF. qua- acor.38.1 6.
reKG*=:KAP&EMJ-LO.LO::LH LE. (it Mcentrum b 3 bujus.
fphzrs DEF, & EN = BK. ergo 2ENq=:KAq¢ =B Aq 47 I,
- EDq*=OE*EL'=2EM=+EL; qur¢c ENgs—=EM “,;3;’;‘6%“*;’5
» EL. ergo E N media cadic inter puncta M, L ; unde EN +NO, ‘”;,-_g_@,'; 6
"—EL x LO. Additis igitur hinc inde zqualibus ENq & EM = fconf. @ 1.2,
‘EL,; erit EN*EO (*hocet EN+ NO - |-ENq) c— EL » g6.a%. 1.

LO-EM*EL'=LH*LO, "ergo EN.LHC-LO.EO [ 5%
°:0Dq.EOq®::DLq EDq?:: DLq.2K Aq. & antecedentes | Ii;:‘;@,ﬁ_&
duplicando :E N (K G). LHc~2DLq. 2 KAq": D1q.K Aq. Po- ni. 16 6.
naturigitur KZ. LB :: D Lq. KAq. s eritque K Z—2K G ; *& ideo ocor.3 er20.6.
conus AZC—con A GC. "heceft conus DH F minor cono P ¢r-.¢t 22 6.

AG C, % vel portio D E F minor portione AB C. 2.E.D. ?-f’;—r;"w?"'
SI10.5. t 14 02.8014.5. © 1§12, x conff

ARCHL
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Fig. 65.

aié.

In fig. praced,
Fig, 66.

b 1. 1.de [ph,
£ eyl

¢ lemm, prac.

( 38)
S LPEEILELEILIIILIPIEESEIII LIS &
De Circur 1 Dimenfione.

Lemwma,

POlygonum ordinatum G HI KL M circulo  circumferiptum z-
quatur triangulo, cujus bafis eft ambitus polygoni, altitudo verd
radius N P.

Nam radius N P ad conta&um duétus tangenti G H perpendicu-
lariselt ; & (i duftis reétis NG, N H, NI, NK,NL, NM poly-
gonum refo}vatur in triangula, erit radius NP communis emnium al-
titudo, * proindéque triangula ipfa zqualia erunt ; * ergo triangulim
bafin habens parem fumma laterum G H,HI, 1K &c. altitudinem
vero N P zquabitur illis omnibus, hoc eft toti polygono circum-
feripro.

Similiter polygnum A B C D E F infcriptum circalo quatur tri-
angulo, cujus bafis eft ambitus pelygoni, altitndo vero perpendicula-
ris N O ¢ centro in unum aliquod latus dulta.

Prop, 1.

Omnis civoulus (N) agualis eft triangulo (QRS), onjne rading
(N P) equalis eft unilarers (Q R) esrca reltam angnlym, persmerer
verd bafi (R S).

$i negas it primo triang QRS20 N. Circulo N * inferibatur
polygonum ordimtum A BC DEF,iraut © N—polyg ABCDEF
— 6 N—triang QR §; quare polyg ABCD E F c—triang QRS;
& quoniam ambitus polygoni b minor eft perimetro circuli, hoc €
ipsiR S, freizqualis R T ; & connectatur QT , cuum itaque fit
R QN O, “erit polyg ABC D EF—triang QRT = QRS
verm erat polyg A B C D EF ctriang Q R S, qu repugnant.

Sin velis effe triang Q RSO N ; circulo circum{cribatur roly-
gonum G HIKL M* =2 triang QRS ¢ ejus perimeter cifcali

erimetro major eft, fit xqualis R V, & conneétatur Q V3 cergo po=
lyg GHIKLM = triang QR V —triang QSR ; arerat polyg

G HIKL M =atiang QR S, qua repugnant, 3
rgo



De Ciruli Dimenfione. 39

. Ergd potius circulus triangulo QR S xquatur ; 2; E. D.
Breyius. Circulus eft quali polygonum ordinatum infinitilaterum ,
inquo radius eft perpe:}dicuiaris ad latera, peripheria vero fumma la-
terum ; unde confat ¢ przmifflo lemmate propofitum.
Coroll. Si circumferentia dicatur @, diameter &, radius ,etit © =

o
e— " rr.

z
Lewma: St A.Bc—C.Ds &B=Dj erit A c—C. Nam [iza 1o. §:
AE:C.D.%rgoEc~B; hocet E D 5 bquare A = G b14. 5.

prop. 11,

Ommis civenli perimeter. (@) tripla eft diame:ri (A D, vel N, &
praterea excedit minors guidem quam (vel33) , majori vera quam
43 diametri.

Pars prima.

Dico fore @. %= 3%. 1. Ducatur tangens AD; fitque 2 ret =
<ACD = 2<ACE= 4 ACEF= 8<ACEF =16
< ACH=32 <TACK quarc: ang A C K = 5¢ 4.rect 5 un-
de 2AK x g6 eft ambitus polygoni circulo circum(criptibilis, cireu-
lo circumferentia major ; itaque fi 2AK x 96=2 37 AB, *liquet *8.7.

hac pars; id vero fic oftenditur :
Ob ang ACE =} seé et GE 2 —2EA; & ob ang. ACEascor 123

—:ACFE, et CE.CA®=EEFA; & componendo € E 4 b3
C A CAnEA.F A, permutanddque C E—-CAE A:EAFA:
(imili difcurfireft

CE) F CGA.
CG% J-CA.GA :CA. H A,
CH . HA KA,

Ponatur CE = 306 ; quare EA=153, accCA(y CEg—c4r 1.
E Aq)= 4 93636—23409=+/70227 G/ 70325 =263 er-d5. 5.
go571(306+}-265)- 153.2CE-|~-CA.EA:: CA.FA;
itaque pofito FA =153 =4/ 23499, ¢ erit C A cm§71 == 4/ ¢ lemm. prec,
3260471 ; adedque CEq o= 23409 - 326041 = 349450 &,

349428 $5 =G 5975
Hinc 13624 (5915 -~ §571). 153 ¢ —CF-}~CA.FA:CA.

GA ; quare polito jam G A = 153, cerit CAc 11625, = «/ i
135053455 5 & ideo €Gq o= 23409 13505 3465 = -
137394355 C 137372063 = §. 11723 2

. gi-
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fr5. 5.

m3. 5. '

nlemm, [rac,

De Cirenli Dimenfione.

Igitr2334% (11725 + 116:4), 15342 CG-|~CA GA::
CA.HA; ergo firurfus ponatur HA = r53; “erit CHq
G- 153 —=q. 23348 = 23409 4~ 54487257 = 5472132178
C54720285¢ = q.2339%. Iraque denuo 467:% ( 23395~
2334%).153“ 2 C-]-CA . HA = CA. KA} ergo (i ponawur KA
=153, “erit CAc—46735; quare AB.2K A G 46735 1533
vel invers¢ 2 KA.AB =3 153. 46732, fergo 94« :K A. AB—=
94 *153.46733;hocelt =0 14688, 4677+ 2146885 46734 ::
3%.1. quire liquet prima pars.

Pars [ecunda,

Dico fore #. & c=373.1. Sitt @ —arc AD=12 arc AE=
4drcAF=28arc AG =16arcAH; quare A H=3% @ unde
96 A H eft ambitus infcriptibilis polygons: perimetro circuli minory
quod liigitur fit 94 AH. AB, =325, 1 * liquebit fore magis a. &
=322, 1. illud vero fic conftar.

DucanturreCtz BD,BE,BF,BG,BH; & AD, AE, AF,AG,
AH; & obangABD —=2ABE,efDB.BA":DX.KA ;&
componendo DB |- BA. BA=D A K A'; permutanddque D B
--BA/DA=zBA KA®:BE. EA. (mam ob" fimilia triangula
EBA,EAKeft BA.LKA"::BE.EA). )
Similidifcurfu et EB EA. BF.FA.

Fthi--BA.FA. @ BG.GA.
GB GA.- BH.HA.

StBA =1560. etgpCA(DA)=780, & D Bq(B Aq—
ADq) =1825200™31825201 =q. 1351.™ergo2911) 1560
-+ 1351). 780" D B}~-BA. DA :: BE.E A; quare fi pona-
tor EA= 780, erit BE=21911; & B'Aq (B Eq-}- EAq)=a
9082321=3q. 30137,

" Quare 59243 (2911 -}~ 30133).780. ( hoc ¢ft 1823. 240)
CEB-|-BA.EAuBF.F A; unde fi F A ponatur 240, ® erit
BF= 18:3. & BAq (FAq-|- B Fq) = 3380929 =3¢
1838<2,

Undeiterom 366152 (1823 1838:1). 240 (hocelt 1007.
66)"c"FB-\-BA FA:BG.GA, quare pofito G A = 66,
"etit BG=1007; & BAQ(G Aq + BGq) =2 1018405™2g
10097,

Itaque denuo 2016% (1007 -}~ 1009% ). 66 » =—G B}~ BA.
GA:BH.H A ; unde [i ponatur H A = 66," erit B H=o 2016%;
& BAq (H Aq-}-BHq)™240692845% =2 q. 201 74 ergo BA.

AH
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De Circnls D:‘mnﬁom. | 41

AH™D20175.66; vel invers¢ AH.B Ac~66.2017%. ®Pquare p1s. s,
96 AH.BAC™94 % 66. 2017, (hoceft, 6336. 20172 :: 35252,
1.) quare 96 AH, BA—333) 7 1c33%. 1. unde conftat propo-
firum,
Coroll. Hinc @, 4 ::22, 7, fere.

Prop. I,

Circulus ad fue diametrs quadratum rasionem habet eandem ( fere),
guam 11 ad 14.
&
Nam o, &\ 23: 9,8 i 22, 7. ergo —:(O). i iy 488G 21.6.
& bcor. s, baj,

(hoceft) :: 11, 140

Cyclometriamlongius, & ad majorem ¢welfsiar promovit pofte-
viorum induftria. Confulantur Fiere , Ludalphi 4 Cenlen, Mesi,
Snellii, Hugeniilucabrationes : ad crafliores falter ufus fufficit hac
Archimedea Citculi dimenfio.
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G Een b b e thih T
De Spirarisus, fen HevLicrsus.

Archimedes Dofitheo S.

Heorematum ad Cononem tranfmi(Jorum, pro quibus
-affidu? literis Ame contendis ut demonftrationes
cenfcribam, plerorumque quidem feriptas habes
iniis quas Heraclides pertulitsipforum verd quaf-
dam etiam in hoc libello {criptasad te mitto. " Ne mire-
ris auten, quod poft diutiorem’ temporis moram eorum
demonftrationes edimus. - Hoc enim accidit fieri , quia
pritis voluerim iis exhibere, qui in Mathematicis occu-
wd quot: forté pantur, & ea libenter per(crutari volunt: * qualesenim
;’ﬂ";‘fi:;" ™% 1n Geometria {peculationes, non bene tractabiles initio vi-
{z, tempore elaboratz perfectiorem accipiunt 2 Comor |
certé non fufficiens ipforum inquifitioni tempus naétus |
vitam commutavit, obfcuritate involuta relinquenss
cum & hxc omnia reperiffet, & alia multa perveftigiffet,
longiufque promovillet Geometriam : {cimus enim in illo
fuiffe non mediocrem Mathematum peritiam, nec non
induftriam eximiam : & Comonss autem exceflu cim anni
plures efluxerint, Problematum nullum a quovis perce-
pimus folicitari. Volo autem eorum unumquodque fin- |
Hic in odi- gillatim producere ¥ *  * ut redarguantur qui prz
;f::;ﬁ;‘i imer- fe ferunt omnia invenifle, nullam proferentes eorum de-
verba : 1) 3 qupCaives &io vl way &y "ot iy xewerspiva’ 7lAss I mor’ Gaseudy. quorsm
mentem affequi nequeo. Locus proculdubio mendofus & matilus 2 & conjeltura fic interpolata red-
derem : lego xy 39 CupCaivas s nvel 1wy &y awr Siwar xesweirifias maes O\ wor i
Contigit enim duo quaedam ecrum qu in illo (Cononss fcripto) f{eparatim appofita fune, falfa
efle 5 * mories [10 megsi Vel 5 vel meesiSon. Haborur apud Theocr, Idyl. 14 v, 45, imd infra bic.
#ropw. quz quidem ultimo i fine proponemus, ut &,

- mon
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De Spiralibus, [en Helicibus. 43

monftrationem, * interdumque que impoffibilia funt ‘“;frcﬂvfgo ai
profitentes inveniffe : hazc autem quanam Problemata ™"
lunt 5 & *quorum miffas habes demonftrationes ; & qua- R ULRTs
nam in hoc libro perlata comprobamus, tibi declarabo. Pri- " “"
mum itaque Problematum fuit: Spherd dati, [patinm pla-

num invenire [phere fuperficies equale: quod quidem primo
manifeftum evalit edsto de Sphera libroy quippe cum o-
ftenfum {it, gudd omnis [pher fuperficies quadrupla eit maxi-

mi circuli eorum qui in [phera ; liquet quomodo poffibile

fit invenire planum {patium xquale {fuperficiei {phare.
Secundum verd: Datoconovel cylindro, [pheram invenire
equalem cono vel cylindyo. Tertium vexrO: Datam [pheram
plano [ecare, ita ut ejus portiones inter [e praftitutam habeant
rationem. Quartumautem : Datam [pharam plano fecare,

itaut [uperficiei portiones affignatam inter [erationemhabeant.
Quintum vero: Datam [phar«portionem date [phere porti-

oni affimilare. Sextum verd: duabms (phere, [eu ejufien
[endiver(e,portionibus datissinvenire [phere portionem quan-

dam, quefit ipfa quidem uni [egmentorum fimilis, fuperficiem

verd equalem habeat [uperficiei alterins portionis,Septimums:

A data [phera portionem refecare plano, ita ut portio ad co-

nwhm bafin habentem eandem cum partione, & altitudinem «-
qualem praflitut am habeat rationem, non majoremilla, quam

habent triaad duwo. Horumquidem modo di¢torum om-

nium demonftrationes pertulit Heraclides. Quod autem

}Joﬁ hzc feparatim appofitum: falfum erat; eft autem
wjuimodi : 87 [phera plano (ecetur in inagqualia portio ma-
Jor ad minorem duplicatam. habet rationem ejus, quam haber
major fuperficies ad minorem. Quod vero hoc falfum fit, ex _
antea miflis manifeftum eft. 'Quin feorfim iftis adferip-? ™ s
tumerat & hoc: S7 [phera plano [ecetur inaqualiter, ad re-
los diametro cuidam ex iss qui in [phera, portio major ad mi-

norem eandem obtinebit' rationem, quam diametri pars major  iid.
ad minorems ; major enim portio {phere ad minorem ha-
G2 bet
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De Spiralibus, fen Helicibus.

bet minorem quidem quam duplicatam rationem ejus
quam habet major {uperficies ad minorem, majorem ve-
ro quam fefquialteram. ~ Erat verd fepofitorum proble-
matum ultimum etiam fallum : guod, fi jphere alicujus dia-
meter fecetur, ita ut quod A majors ﬁ'gmmta_ﬁt quadratum tri-
plum fit quadrati, quod & [egmento minori , perque [eitionis
prnitum altwmplanum digmetro perpendicniare [phearam fe~
cet, erit talis (pecie fignra, qualis eff major (phere portie, ma-
xima portiontim quaynmvis aliarnm wqualew habentinm [i-
perficiem. Quod autem ho: fit falfum , confiar ex antea miffis
theerematis: etenim demonftratum eft,quod hemi(pharivm
maxima eft portionum, (wh aguali conprebenfarum fmperficie,
Poft hac verdde conopropofita funt & hec: {1 rectan- |
guli coni fectio manente diametro circumvolvatur, ita ut
diameter fit axis 5 2 re¢tanguliconi fectione defcriptafi- |
gura vocetur Comoides y & fi conoidearn figuram planum
contingat ; planovero contingenti du¢tum parallelum
aliud planum conoidisaliquam portionem abicindat, ab-
fciffz qnidem portionis bafis appelletur planum abicin-
dens, vertex verd punétum, ad quod aliud planum cozoi-
des tangit. Quinetiam fidi¢ta figura plano fecetur ad
axem recto, quod fectio quidem circulus erit perfficuum
eft; Quodverdrefecta portio fefguinltera erit coni bafin ha-
bentis eandem cum portione, ¢ qualen altitwdinem, demon-
ftrareoportet. ~ Ac fi Conoidés duz portiones planis refe-
centur utcunque ductis, qubd equidem fectioneserunt
oxygoniorum conormm (etiones; patet ; fiquidem refecantia
plana non fint ad axemrecta: qudd vero portiones hanc
widas  interferationem habent, quam porentid mter fe habent
s, o g ab ipfarum verticibus ducuntur axi parallelz ufque
fabel foré - ad fecantia plana, demonftrandum eft. Horum autem
P 1M demonftaationes *ica tibi mandantur : poft ifta verode
*lego rtwowrer Iolice propofita fuerunt hae.  Eft vero quafi genus ali-
xeme 1 - ud problematum,*nihil habens commune cumn pradictis:
T, de
I
i
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de quibus in hacip(o libello demonttrationes tibi con-
feripfi.  Suntautem hzc: [illafubjungit, qua habentur
infrain Prop. 24. 18. 27. 28.] Horum me, & aliorum
de Helice demontftrationes in hoc libello {cribuntur.

Ramittuntur autem, ficut & aliis Geometricis, *quae ufum ha- * fewnic 11,

bent ad ipforum demonftrationem. Affumo vero & in his , ex //"74 profofi-
iis qua in libris extant antehac editis, hac | *Inzequalium forss e lem-
iis qua in libris extant antehac editis, hzc lemmata, *Inzqualium matice [umt, et
linearum &e. Jequentivm de-

monStravioni frafirate, * Vide §.ax, libri X, de [ph. & cyl,
Prop. 1.

Siin aligualinea (AG) feratnr puntium quoddam aqu: fibi irfi Fig. 6
velociter laium, & [umantur in illa ane lince (AB,BG); [umpte 7(5;.
eandeminter [e ravionem habebunt, gnam tempora, in quibus punctum §
retas tranfierit,

Tempora reprafententura rectis «8,8y. & * fumantur B M,BN * pof.
uteunque multiplices reGtarum BA,BG; & gy, £ pariter multi-
plicia temporum gz,6y : & quia motus *zque veloces funt, erit B 3 b
tempus motiis continadtiper BM ;3 & gy tempus motiis per BN,
Quod (i reta B M major fit re@d B N, liquet (ob mottis fuppofitam
iroredyear) €lle tempus £ w, quo peragitur B M,majus tempore gy, quo
peragiur BN ; & [imili ratione iBM = BN, efle correfponden-

-2
ter B — gv. ‘undeerit AB.BG::ag. gy 2. E.D. dsdef.v.
- .
Prop. 11,

i duorum punitorwm wtrogue [ecundsm lineam quandam, won per w-  Fig. 71,
nam eandem, «que [ibimet velociter lato; (umantir in wrragwe livea ;Y
dnelinee (A B,BC, & LM, MN) G tam prime (AB, L M) ine-
qualibns semporibus a punétis tranfigantur , tum etiam fecande (B C,

MN); eandem inter [erationem babebunt [umpte linee,

Lationis per A B, & L M tempus fit X ; & lationisper BC, M N

tempus fic Y ; €ftque A B.B C=:(X.Y%:) LM.MN, 2.ED. a ; bujus.
: Prop.
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-

Prop. 111,

Ditis quotlibet cirenlis, reéta [wmi poteft major circumferentiss cip-
ater aliguam C"fﬂr{’!m- s . . -
4t elem. Circulis *circumfcribantur polygona quavis, b liquet re&am eorum
b 2.1.4de [th.  perimetris zqualem circulorum excedere circumterentias,

Prop. I V.

Daris dunabus lsneis inaqualibns reta (R) G- circnli circumferentia
(P), (umi poteft reita, minor quidem dararum linearum majore, mas

Jor antem minore. :
Hoc ¢ quantorum homogeneitate, & adeo ab exceffus divifibilitate
: ~ fatis perfpicuum eft. Sed cum au&tore, (it alterutra R major ; & ex-
as ax.1.defph. ceffus R—P multiplicatus per aliquem numerum N *excedat R, Erit
b conffr. o EC—P, Nam quia R—P «: N* R, “erit R—P E ergo
c7ax.1, N N )

dg.ax1

es.ax 1. tranfponendo R "E‘E 4-P.c& R——g —P. Q.EF.

Prop. V.

Fig. 73. Dato circulo, & velta (B T) tangente circnlum, poteft a circuli cen-
tro(A) duci velta (A T) adtangentem, ita ut 4 tangente & circuli cir-
cumferentiaintercepta retta (D T) adradium (A D) minorem ratio-
nem habeat, guam civculi arcus (B D) qui eft inter contaltum(B) & e=
diuctam (A1) ad datam quamcungue circuli circumferentiam (P),

a 3 bajus, Accipiatur re€ta quapiam X *major quam P ; & agatur diameter
Fig. 74 NM ad B T parallela, cui occurrat retta B D fecans circulum in D,
ita ut intercepta D F major fit quam X (id quod fieri poteft, quoniam

z“' 6. de fob fic intercepta ab M versus partes F crefcunt ad infinitum).  Jam tra-
vasldefth a3 AT per D, dicofadum. Nam TD.DA (%:BD, DF*—=

8. 5.
¢ m»ﬂf&‘&s. arcBD. D.F<—2 aec BD, X)“==2arc B D. P.

Prep. V.

Fig. 75. Dato cirenlo, & in circulo reéta (L DY) gue fit minor diametro, po-
teft & circnli centro(A) ad peripheriam projici reita(A G) [ecans da=
tim
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pam in circulo retam (L D), ita ut reta (G B) inter peripheriam &
yekam in circulo datam compreben(a ad conjunitam (GL) a termimo
(G) projetta, qui eft in peripheria ad alteram extremitatem (1) date
in cireulo reéte, preftituram habeat rationem (R adS); modo tamen
data ratio minor [it ea, quam babeat dimidia (L E), data in circnlo ad
duttam e centro ipfi perpendicularem (A E).

Ducatur diameter N M ad D Z parallela, cui occurrat tang:ns ZS, a29.1;
& connectatur A Z ; & obangulos AZE, Z A S*paret, & b rectos b iy U16.3.
ZEA,AZS, erunttriangula ZEA, AZS fimilia. “unde AZ. ¢ # 6.
Z8:ZE.AE‘CR.S. fatR.S = AZ. X, “ergoX =2 8. Igi- o, 77"
tur (i per Z (quod fieri poffe *con(at) tranfeat re€ta, fecans circulum » 7,4, 4rizi
in G, fic ut inter diametrum & G intercepta GK @quetur ipli X (fe- guo modo™ fieri
cabit autem ad partes D, quia G K5~ Z 5,& angulom § Z M nulla peffit, offemds-
fecet major quam SZ) ; &connectatur A G; quoniam GH.GZ 7%
#°GA(ZA). GK :Z A.X8R.5": GH. GZ, conftat propofi- f:::f. U7y
tum, * ' iy ;f
* [cB, ad &, Vides conditionem atpowi meritd : wamfi efft GH. GZ (vl GA.G $) #R.Su: ZE,
AEZAZS. effemt GS,ZS aquales; q.f.n

Prop, V1l

Lifdems datis, & reta (D L) protraéta poseft ¢ centro reéta (AH) Fig: 75.
educ, ita ut qua (G 1) fuerit snter peripheriam & protrattam ad con-
junétam (G L) aterminointercepta ad termimém protralte propofitam
habeat rationem (R adS), dummodo dataratiomajor fuerit ea, quam
habet dimidia (Z E) datain circulo ad ductam e centro ipfi perpendi-
cularem (A E). :

Ducatur enim tangens Z S, & connectatur AZ, & cxterautin a 4.5,
pracedenti. EftqueZ A, ZS*: ZE.AE *=2R.S. fiatR.S::Z A, bhp.
X, eritideo X =2.Z S. itaque ducatur Z K, iraut intercipiatar GK ;ii:f; S
— X (quod conflat fieri poffe intra angulum A Z §) €tque GH.GZ ¢y ¢’
wAG(AZ)GKe:AZ X RS °G H. G Z. ergo fatum.

Prop, VI11I..
Datocivculo, & in circuloreita (L D) que minor diametro, & alid Fig:76.
(Z S)tangente circulum adin cirenlo date termiynm (L), poteft a cir-
culi centro (A) projici vecka quedam (A L)yita ut pars ejus (H G) ac-
cepta inser circhamferentiam circwbi, ac datam. in cirenlo rectam ad
partem
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De Spiralibus, &~ Helicibus.

partem (L'Z) atangente interceptam habeat propofitnm ratiomem (R

ad ) ; fiquidem data ratio fit minor ea quam babet femiffis (Z E) da-
re in circulo ad duétam ¢ circulo ipfi perpendicularem ( A E).

Sit diameter N M ad D Z parallela, tangenti L Z occurrensin S
fiatque R.S:: AZ.ZT. undecum fit AZ. 2S*::ZE. AEb =
R.S. ceritZ Tc—Z S. Perpunita A,S, T ¢ ducatur circulus, quem
fecet A Z produ@ainY, ducaturque A X, ficut LX = ZY (quod
fieri pofle conftat ad alteras partes diametri AP, tranfeuntis inter Z,T 5
obZTcZS, &angulum AZ T re®um) haec autem (A X) tan-
gentem fecet in L, circulum primo pofitum in G, retam Z D in H,
Dico faltum.

Nam LA.HA: LS. ZS. funde LA»ZS =HA«LS.
IemLT*xLS8=LAxLX "quare LT+«LS.HA «LS(ELT,
HAYcLA+«LX. LA+ZSt:LX.ZS':ZY.ZS"*::ZT.
ZA":ZT.AG.°:LT.HAM:ZT—LT. AG—H A (hoc cft)
2 LZ.GH. acinvertendo GH.LZ ::(ZA.ZT*%:)R.S. QE.F,

Prop. I1X,

Tifdem datis, ac in circulo datd lincd (DZ) protracti, poteft & cen-
tro circuli ad prowraétam educireita (AR); #tant que (GH) eff ine
ter peripheriam & produttam ad interceptam (LZ) ex tangente ad
costaltum, pr.eﬁ gnatam [ortiatur vationem (R ad S), fimody datara-
tio major [it e, quam babet date in circulo femiffis (L E) ad dubtam
ipfie centro perpendicularems (A E). :

Conftruitur & demonftratur eodem prorfus modo quo praece-
dens; tantum hic faciendo AZ.Z T :: R, S,evadit ZT== 2 5; &
inde re€ta A H occurrit circulo infra taltum ad partes S. quid plura ?

Vides in duobus his problematis defiderari, ut intercipiatur L X
=7 Y,1d quod praftari poteft ope primz conchoidis, cujus polus
A, chordaS T, fagittaZ Y 5 ejus enim cum circulo A § T interfeétio
determinabit punétum X. atr per conicas quoque fe&iones idem effici
poteft, urpore folidum Problema.

Prop. X,
i linea quetcungue pomantur deinceps eqnali fefe excedentes (a, b, ¢,
d, e, f) fuerit autem exceffus aqualis minima (a); & alie linea po-

nantwr, multitudine quidem aguales illss, magnitudine very fingnle -

'
qHA.ES
4
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quales maxime 6, guadrata ab equalibus maxims al- 7f-i- fa-t-ea-}-da-|-
[umz:ntia quadratum ex maxima, & compreben(sm (rectan- caml-bat-aa—3aa
gulum) 4 minima & eguals omnibus [efe agualiter exce. —+3bb-}-3cc __l._{ dd
dmti;?m, tripla erwst omninm quadratorsm az sllss, que [efe -[_3“._]_; 7 :
excednnt. ?

Clarius forfan & brevius exprimatur, {i fit quacunque feries z-
qualiter fe continuo excedentium, incipiensa punéto (feu nihilo) in-
clufive, tripla famma quadratorum ex his adzquabitur fammae qua-
dratorum ¢ totidem xqualibus maxima, una cum re&tangulis ¢ mini-
nima in omnes, iis .

Nani fumma quadratorum ¢ tot zqualibus ™ maximz eft. m 4. 2.

oab.cdef aal-ee-*1ae(*rae.

01.2.3.4.5.6. b -}-dd~*21bd(*4ad. obb=2 a.

6.5.4:3.2.1,0. ¢ ~}-ce-|~ *20c(*6ac. obec=3a.
"dd + bb=*24db (8ab. obd=4a.

e ~|-aa—":ea(1caa. obe=5a.

s -l
ltem ff*="6uft — "af + 24e+24d-|~ 2 ac-\-2ab )2 a0=f.
Similiq; difcurfu, de-}-24d-+240-2ab-24a=¢c
ad--2ac4-2 ab-|-1 aa=dd *ob f= ba.
ac-)-2ab-|~2aa=cc Tobsf=fe}-2d]-
ab-|-2aa="bb 204254~

ada—daa . 24

Horum fumma eft,af-|- 3ae -5 ad-}~74c-+gabi- 1 1 4a. L.z,

Quaz quidem fumma excedit fammam reétangulorum fupra pofitam
per af -} ae +ad_|-ac-|-ab-}-aa. quod fi igitur adjiciatur hic excel-
fus famma quadratorum fupra collocatz, perfpicuum eft conflari
344-\-3bb\-3cc +=3dd\-3ee-}-3ff- Confimilis difcurfus cuilibet
accommodari poffit: lincarum mulutudini.

Corollaria.

1. ltaque conffat hinc quod omnia quadrata ab xqualiﬁus maxi-
ma eorum qua ab zqualiter fefe excedentibus minora funt, quam-
tripla. '

2. Reliquorum verd dempto maximz quadrato majores funt
quam tripla, hoc eft effe, 6ff o344 —{~36b --3cc-|-3dd +3ee,
quia fcilicet ff=6af c— af-}-ae+ad-\-ac+ ab-\-aa, adeoque ex fu-

periore &quatione hinc auferendo ff - af-}-ae -+ 4d-{-ac--abrt-aa,
H illinc
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“illinc 2ff remanebit 6ffc— 344+ 366+ 3¢c -3dd-+3ee +ff.

3. Quinetiam ideo (i fimiles figure deferibantur, tum ab omni-
bus fefe zqualirer excedentibus, tum abwequalibus maxime ; figura
-ab @qualibus maxima minores quidem erunt quam triple earum, qua
ab zqualiter fefe excedentibus, reliquarum véro demptd figurd qua
fit 2 maxima majores quam tripl® : nam quadratorum & fimilium f-
gurarum eadem prorfus eft ratio.

Sehol. Hinc pro cognofcendz quadratorum cujufcunque progref-
fronis Arithmeticz fumma regul® emergunt notatu dignz.

1. Si feries incipiat ab o, primufque poft o terminus {it 4, ultimus
vero (feu maximus) {it £; & terminorum numerus dicatur # ; erit
#ff 4= nfa (vel 27ff -} nfa) 2qualis fommz quadratorum. Nam #f

3 6 6 2
@quatur fumme termfinorum (id clariffime cernis in hojalce propofi-
tionis figura) ergo 7ff -+ #fazquarur triple fumma quadratorum,

2

Hincerit tripla fumma quadratorum. ad fommam quadratorum ¢

totidem 2qualibus maximo, ut f-}-4 ad f,velut 1 +zad 1.
5 £ i

2. Siferies incipiar ab o, & primws ab eo terminus fit 1 ; erit

fumma quadratorum #ff 4~ nf. (& priore).
. 300 .

Hinc famma quadratorum tripla, ad fummam quadratorum ¢ toti-

dem zqualibus maximo, vt 22—1 ad 27—:.

Nam #ff |- of. nffs: f 42, frin—1 4 Jo n—1 (ob f=n—r1)
U=, B—1 U 28—1, 28—2,

Item illaad hanc (e haber o1 1 -}~ 2__1_?: ad 1.
M=

3 &
” In —3n .
3. Eodem pofito, erit fumma quadrawrumL%__'_i” vel

3

» an n .

5--—-2--1—5- Nam ob s—1=ferit a—22-|- 1=ff. quare 2zf

= —qmn-t-2n. & nf—=m —r quee collea dant 23—3m1 — »,
4. Inquacunque Progreffione, fi minimus terminus (it 2, excef-

fus x eric fumma quadratoramr naa—m» %a -

3
A —Inn=t-12 —
"'l-"‘ -.._—.?z-._..__..;‘;’g- -

Nam
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Nam fumma quadratorum et 420 o
s t=2ax-{-xx

4 a) xatax ad3x land-gax +qax
aa-f=fax +oxx
* *
Summa naa+"nn3 23 ., Nam fum-
— mao.z.4.6.

3

5. Exhisporro colligitur in iftis progrefionibus qua a nihilo =7 =7
incipiunt, quo major eft terminorum numerus, €o quadratorum ex
inzqualibus fummam triplicatam, ad @qualitatem cum fumma qua-
dratorum ¢ totidem &qualibus maximo propitts accedere, nam fi pro

ffubftituatur ea major quilibet g, quia 1 -}- 2ﬁ-"‘:: 1—]qf}.liquet tri-
y 4

plam fammam quadratorum ex illis quornm maximus - terminus eft g,
minus inzqualem efle fammz quadratorum & rotidem 2qualibus ma-
ximo, quam ubi maximus terminus eft £,

6. Adeoque fi numerus terminorum infinitus fit, tripla fumma
quadratorum ex inzqualibus jufté adzquabitur quadratis ¢ maximo,

; 3 . 4 $
nam [i ultimus terminus fit Z, erit = ==o quia 4 adz (nedum ad
%

zz ) nullam habebit proportionem. Czterim fontem hic uberri-
mum aperuit Archimedes, a quo plurimiin fundum Mathematicum
fuvii redundarunt.
Pertentando colligetur ithoc hoc pa&o.
Series 1%, 0. 1, tripla 3.
o el
Series 1% o,1.4: tripla1g
3¥4 === 12
Caries o i
Series 3. ©0.2.449. tripla 42 % ratio 13.1.

ratio 1%, 1. Y

‘ Eodem modo pro-
Pcedit ratio ad infi-

Eratio 124 1
nitum , versus -

430 —=13b qualitatem vergen-
Series 4. ©0.1.4.9.1 6. tripla 9°'§rati01 a3 do.
§ X 16 8o. e

Prop. XTI,

Si line continuy ponantur guotlibet (LA, ZB,2C,LD) agnals
[efe excedentes 5 & alia linee ponantur (*L D, LE,LF) multitu- *vel ZE,ZF,
dune guidem una minores agualiter fefe excedentibus, magniudineve: 7 G,
70 fingule aquales maxime (LD) , quadrata omnia ab agualibms ma-
{2 xime

SCD LYON 1
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DZq -+ EZq -\- FZq. xime adquadrata [efe aqualiter. excedentinm fine misia
DZq |-CLq-|~BZq™ ma (ZA) minorem rationem habebunt, q-am guairatum
DZq. DZ+AZ+DAQ maxsme ad equale ntrigue, tum comprehenfo [ub maxima,
3 O minimay tum tertia parts quadrati exceffits, quo maxi-

EZq-| ¥2q -\~ GLq. maexcedit minimam ; ad guadrata vers [efe equaliter
CZLq-{-BLq+ALqQ. G~ excedent um fine quadrato maxime majorem eddem ratia-

EZq.EZxAL-|-EAQ.  pe.
3

EftenimAZ x:DZ -~ EZ+FZ 4249 "I*E;A9+F5q

ajrepat? =AZq-- AZq-AZq-}|-AZ«: DA EA |- FA: |
DAqQ-{-EAqQ+FAq 270 1 AZq - AZq: F-AZx:
z'DA+iCA+zBA:+DAq+CAq+BAq ( quia feili-

breorto.h, cet DA -+ EA - FA*22DA-}- 2CA J-2BA; &
€ 42,0 2.ax, DAqhi_EAq_quAq"'JDAq-—}—CAq+BAq)°: DZq-—[—-

; 3
di;.s. CZq-|-BZq. “ergoDZq-|-EZq-}-FZq. DZq-}-CZq~
BZq—=(DZq+EZq-|-FZq. AZ=:DZ-}-EZ+FZ -

enng. - DASIERAGY-FdGenyp 7aiaipz 4 DAY
3 3
Similem adhibendo difcurfum, quoniam EA-~FA v« G A
, 2CA-2BA; & EAGI-FAG-CAq . caq ) BAq
g 2¢or, 1OA,

eit AZx:EZ J-FZ 1.GZ +EPB+F?Q +- G Aq
hS.s. o CZq+BZq-|-AZq."quareEZq+ FZq4- GZq.CZq

ko oetisg, T B29+AZqo(EZq1-FZq+GZq AZx:EZ +FZ

+Gz+ 229 FAq - GAqhs y kg AZ x EZ 4
E Aq. <
3 Coroll.

Et proinde (i fimiles figur defcribantur ab omnibus, tam ab ines,
qualiter fefe excedentibus quam ab 2qualibus maximz ; figure om-
nes, qu ab xqoalibus maximz ad illas que ab xqualiter fefe exce-
dentibys, (ine igira que 3 minima, minorem rationem quam quadra-
tum a maxima ad xquale utrique fimul & comprehenfo fub maxima

ac
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De Spiralibus, [en Helicibus, 53

ac minima, & tertiz partiejus quod eft ab exceffu, quo maxima ex-
fuperat minimam ; ad eas vero qua ab iildem funt figuras (inzilla
quz a maxima, majorem eddem ratione.

Schol.

SSDA=ZANlZD = zZA,liqu:teﬂcZDq.ZDsZAhlqa”7
DAG. 12,7 *vel 3ZDq. 32D« Z A+ DAq:12. 7. Nambs 2

3 C1I.6,
3ZDq*=12 ZAq. & 3ZD+« ZA c=6Z Aq, & D Aq *— dé»-
Z Aq.

Definitiones.

I.

S in plano reéta linea (A L) manente altero termim (A) 294ali Fig. 8o,
velocitate circumlara, veftitnatur denso (iftuc ) undeprofectaeft; fi- =
mul very cum linea circumanita feratur punttum equevelociter f1hi ipfs,
Jecunduim reétam (A L), incipiens & manente termino (A); punitum

Sebol,

Iraque fi dividatur re&ta A Z in quotcunque partes @quales A 4,4¢,
¢d, &c. & circumferentia a punéto B defcripta in partes totidem z- .
quales, ac duétis a centro A ad circumferentiz diviliones radiis, aufe-
rantur AB,AC, AD, &c ipfis A/ ,A ¢,A d&c ordine 2quales, per
pun&ta A B;C, D &c. tranfibit helix, Ethic modus eft helicem de-
{cribeudi,

Il

Vacetnr itague recte quidem terminus (A) qui manet ipsa circum k-
¢ta, principinm Helicss.
11L

Linea vero *fitus, a guo caepit veita (AL) circumferri, princiyium * veljotils ipfa
; & g 4 Itnea prims go-
revolutionss. frs !

1V.

Reita,( AL ) quam quidem in prima revolutione perambularit pun- Fig. 81,
Ctum inveltalatum, prima vocetu- 5 illa vero (LX) quam in [ecunda
revolutione confecerit idem punitum, [ecundey O confimiliter aliz
Juxta revolutionum nimeros pariter denominentir,
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Fig. 82.

Pastus 20 1V,

Fig 83,

226.3.
b1 hujus.
¢ 1 dsf.huj,

Fig. 84.

D: Spiralibus, [en Helicibus.

V.

Spatium vero fub helice (AP L)in prima revolutione deferipta, &
velta (A L) gus prima eft, dicatar primum ; quod antem continesuy
ab helice (2 QY ) per [ecundam revolutionem defcripta,c reéta fecun-
da (L) fecundum vocetur  alidque deinceps eodem modo nominentuy,

Not.  Nonnunquam {patium fecundum dicitur inclufo primo, juxe
ta definitionem hanc ; at *{ubinde fecundum dicitur, exclufo primo ;
& ira de reliquis.

Vi

Et deferiptiss circalus, centro quidem punéto (A) quod eft principi.
um Helicis, intervallovers reita (A'L) gua prima eft,primus appelle-
tirs defcriptus autem cemtroquidem eodem, intervallo vero (AY) du-
pla reit &, fecundus vocetitr y & alii continuo poff hos ad ewndem mo-

dum,
VIL

Ae fi a punéto (A) quod eft principinm Helicts ducatnr alignareita
guadam linea (A B) ; que [unt ad bujus refte partes eafdem (FZ)
versiss quas revolutio fit amtecedentia vocentitr ,qua vero ad alteras(EA)
sonjequentia.

Prop, X11.

i in helicem (A B C D E ) wna revolutione deforiptam ab helicss
principio | A) incidaut refte quotlibet (A B, AC, AD, AE) aguales
iuter [e angulos facientes.: equaliter [efe excednnt.

Sintexceflus CR, DS, ET; & centro A per Z ducatur circu-
lus, ad quem protrahantur AB,AC,AD,AE; & ob angulos
MAN,NAO,OAP pares, *liquet arcus MN, NO, OP z-
quari. bergo & tempora per MN,N O, OP zquantur, choc eft
tempora per R C, SD, TE. Yergoipfe R C,SD, T E zquantur.
Q ED.

Lemma.

Intriangulo B ACre&ta A G bifecet angulum BAC, erit AB
+J-AC,c-2AG.
Pet
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Per G ducarar KL ad A G perpendicularis ; & per B fiat B H ad
KLearaﬂela. Eftque BK* = HL. ergoL Cc—B K. (Nam CG. az.¢°;
GB*:CL.LH. ) ergo AL+LC 4 AL(AK) —KBc—"?3-6
AL+ AKhocet AC-|~ABc—AK+ALc:AG, ‘4%

Prop. XIII,

Sireita linea (B C) comingat helickm (ABL), in uno tantim
puniko continget.

Tangat enim, fi feri poteft, duobusin punctis B, C; & conne&a-
wr BC; & angulum B A C bifecer recta A G, occurrens heliciin 2 12 Lajuc,
D; wangentiin G. eftque AC—AD*=AD—AB. quare AC b2 a% 1.
J-AB® =2AD, Sed AC—+ AB‘c1AG. ergo AD c—A G, < /"miren
ergo punétum G eft intra helicem ; & proinde B C non tangit {pi-
ralem, contra hrypothefin,

Prop X1V,

- Si inhelicem (ABC Z) ;r:'mﬁ revelutione defcriptam incidant due Parp. XIX.4,
reite (AB, A C) a punito (A) quod eft principinm helicis, G produ- Fig §0.
cantur ad circumferentiam primi circuli (L MN O) eandem inter e
ravionems habebmne in belicem incidentes (A B, A C) quams circili ar -
cas(L M N, Z M O) gus [wnt inter helicis termmum (L), G termm-
mos (N, O) & produétis ad peripherias {atlos, fumptis in anecedensia
arcubms, ab heligis termine (L),

Eft enim re&a A B ad retam A C, ®ut tempus per A B ad tem- , 4 bajun,
pus per A C ; bhoc eft tempus per arcum Z M N ad tempus per ar- b 1 def. bujus
awmZ M O, *hoc eft ut arcas Z M N ad arcum Z M O,

Coroll.  Eodem difcurfi quaecunque partes rectaram ad fe funt, at
areus eodem rempore peradti’; 8¢ torus radius ad quamcunqus par-
tem iplius fe habet, wut rota peripheria ad arcum cod¢m tempore per-
volutum.

P?’IJ‘D. X ['.

Et figuidem in helicem (AZBCY) ex [ecanda revolwione de- Fig.. 87,
forigram inciderint vebte (A B, A C) ab helicis principio (A); ean- '
dem ravionem habebunt veits (A B | AC) quam dicte pevipherie
(LM N, Z M O)pof acceprus integras civenmferentis,

Rur-
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a1 bujus.
b 1 def, bujus.

Fig, 88.

a1 def hujus,

bis. 3.

¢ § bujeer,

d 4 cer 33.6.
e a4 bujus.
f'_J'. ft

g 10.5.

De Spiralibus, fen Helicibus.

Rurfus enim eft reta A Bad A C, 2ur tempus per A B ad'tempus
per A C, *hoc eft ur tempus per toram circumferentiam, & arcum
Z M N ad tempus per toram circomferentiam, & arcumZ M O, *hoc
eft ut tota circumterentia cum arcu Z M N ad totam circumferentigm
cumarcu ZM O,

Sch. Eodem modo, de partibus oftendetur , utin Corol. pra-
czdentis, quod & ad fequentia extendetur,

Nota vero pofle dictarum peripheriarum rationes in quovis circulo
circacentrum A defcripto computari: reGz enim A Z, AN,A QO
protractx [imiles perpetno peripherias abfcindent..

Coroll. Eodem oftendetur modo quod fiin helicem extertia re-
volutione deferiptam inciderint re@ta, eandem inter fe rationem ha-
bebunt, quam diéti arcus poft totas circumferentias bis fumptas : quin
& [imiliter que in alias helices incidunt, demonftrantur eandem ba-
bere rationem, quam dictiarcus poft integras circumferentias toties
accepras, quotus eft numerus revolutionum unitate minutus, etiamfi
altera incidens in terminum helicis cadat,

Prop, XV 1,

Si helicem (ABL) ex prima revolutione defcriptam contingat re-
&talinea(ST)y & dcontaltu(B) conneltatur ad punFum (A) quod
eff principium belicis 5 inequales ernnt anguli (A B S,ABT) guos
facit tangens ad comnexamy & quidem (A B T), qus in antecedentia,
sbtufus eft 5 qui vero (A B S) inconfeguentia, acutus,

Centro A per B ducatur circolus BD E G ; liquer helicem extra
hunc cadere versus partes T, *quia verfus illas crefcunt ad helicem du-
&z re@z ; unde angulus A B T angulo femicirculari A B D, &®pro-
inde quovis acuto major eft. Sit itaque, {ffieri poteft, rectus ; "quam-
obrem B T ranget cireulnm B D E ; unde “duci poterit reéta A I [e-
cans rangentem in T, & circulum D, ita ut intercepta B T fit ad ra-
dium A D in minori ratione, quam arcus B D, ad arcum E GB. Oc-
cuirat A Bcirculo primo Z M Nin N, & A D eidem in O, ac helici
in H. eftque componendo A T. AD—= (arc EGBD.arcEGB
arcZL MNO.arcZMN<:AH. AB*::) AH.AD. 8unde AT
—= A H; adedque rangens intra helicem cadet, nec ideo ranger ; qua

repugnant. quin potius angulus A B T obrufus eft, quique deinceps
A BS acutus.

Corolls
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De Spiralibus, [en Helicibus, 57

Coroll

Haud abfimiliter oftendetur, i & tangens helicem ad terminum
(Z) contingat,idem evenire.

Prop.XV1II,

Luinimo [i helicem ¢ [ecunda revolntione defcriptam reta contingat,
idems accidet.

Prorfus eidem methodo demonftratur qui pracedens, nifi quod
hic loco prop. 14. adhibeatur prop. 1 5. hsjus.

Coroll.

Eadem verd evenient, etiam fi tangens ad finem helicis eontingat,
Item {imiliter oftendetur, quod f1 ex quacunque revolutione de-
fcriptam helicem reta quaedam linea tangat, etiamnum ad finem ejus,
inzquales efficiet angulos ad conjunétam a taétuad principium heli-
cis ; & eum quidem qui in antecedentia eft, obtufum, illum vero qui
in confequentia, acutum.
Prop, XV IIL

83 belicem (AL B) ex prima revolutiane defcriptam tangatrefta Fig. 8.
linea (P L)) ad helicis terminsm (L) 5 a puntto antem (A) qued eff in :
principio helicss, ducatnr quedam (AP) revolutionss principio (A Z)
perpendicnlaris, dulta (A P) tangentioccurret ; & que eff inter tan-

gentem ac priveipium [piralis reéta( AP ) egualss eff circnli pevipherie @.

Quod tangens occurrat perpendiculari A P, patet ; * quia angulus * 16 bujum.
AZB eftacutus. Porro

Sitre@ta A O major peripheriaa; & ducatur OZ; dicoOZ
fecare helicem infra Z, vel ad antecedentia helicis. Nam fat A E ad
O Z perpendicularis ; ducatur autem A H, fecans O Z protractam in a 6 bujus,
H, & circulum in G, ®ita ur fit intercepta G H ad chordam Z G, by, '3
Z Aad @ (id fieri potelt, quia Z A. @ >—Z A. A O, < vel ZE. A E) . 4'”; g
Secet autem A H helicem in B. Etquia GH.arcZ G *=a(GH. d;;»f;.
chord Z G %) Z A. =, erit permutando G H. [Z A. —Darc 2 G. @.

AG

ergo componendo AH., AG, =3 ( @] arc Z G.arc Z Gt ) e 15 bujme,
AB.AG.quare AB=—AH. ergopun@um H eft intra helicem, & f1o. 5.
proinde O Z fecat helicem,

I Sit
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53 De Spiralibus fen Helicibus.

Fig go. Sit fecundo AQ_minor quim = . dico quoque du&tam QZ helicem
fecare: nam ducatur tangens ZT, & AE ad ZQ perpendicularis ; &

QuiaAZ. @5 AZ AQ; "duci poffitredta AL, taut HG inter

ghyr &8.5. L Q, & circulum pofita fe habeat ad Z L, partem tangentis abfcif-
h7buju.  fam,ut AZad@; fecer autem AL helices inB, Etquia A Z.@%;:
is. 4 e, HG ZL™HG.arcZ G, eritpermatando AZ(AG).HG.=n
:.}S:.'J.d.e}':b. @.arc.2ZG "::AG.BG. " ergo HG — B G. unde punétum H
m cor. 14 buj. eltintrahelicem: & proinde QZ helicem fecat. Quum sgitur nulla

n 0. 5. QZ ad perpendicularem A P ducta peripheriz inzqualem abfcindens
rangat helicem, liquetillam qua tanger, peripheriz @qualem abftin-

dere. Q. E.D.
Fiz. 1. Dico porro, [i AP==, duétam P Z helicem tangere. Sumatur e-
Sa nim in D Z quodvis pun&tum H, & per ipfum ducatur A H occur-
7. §s rens helici in B, circulo in Gy & demirtarur HKadP A parallela;

peor. 14.buj. cenrroautem A per K ducatur circulus K R V, helicem fecans in R;&
3 f{f' per R ducatur radius A S. EftqueP A.HK°:: AZ.KZ*:: A Z.RS
i iz @, are S, ergo quam P A ‘==, "erit H K—arc. Z S. verum H K
~Rarc Z G. ergo arc Z5Darc ZG. "onde A Rz—A B. ergo quum
AHcARvel AK, liquet punétum H extra helicem cadere. quare

Fignre ha de- tota D Z extra ipfam cadit, ;
biraspro.astio= I protra&ta porro P Z fumatur quodvis pun@um 4, & per ipfom
o B {,‘:;‘; ducatur A k fecans helicem in &, circulumin g. Item ab ¢ demitratur
Bt a;p,-,f ekad AZ perpendicularis, & centro A per k ducatur circulus krv he-
pinguantes fe- licem fecans in» ;. ducatlirgue reCa Aur, circulo primo occurrens in s,
feobfenrens,  ¢flquent ptius AP, hk%: AZ.ZK %2 AZ, Sy "=, arc ZS. *un-
840 dehk = arc Zs. Awqui bk arcZ g ergoaré Z sc—arcZ g

:17,':,;”;#,_ quarc A7 c—A 4. verum A h—A k=Ar. ergo magis A hc—Ab.

X 14¢§ ergo punctum b eft extra helicem. unde plane concluditur toram P Z

* utcunque productam excra helicem poni , iplamque proinde contin-
gere.

Ica fubti!iffimum boc Avchimedis theorema, cum ejus converfo, de-
monftravimus oftcnfive ; quod maluimus facere, tum quia praeftanti-
or eft hic demonftrandi modus, tum quo melius authoris ipfius me-
thodus innotefceret. Siquidem duz primae partes Archimedss princi-
pifs infiftunt ; tertiam nos excogitavimus, quz monftrat quam faci-
I¢, quamque perfpicuo theorematis hujus converfum demonfrari pof-
fit, adeoque quomodo potuit inveniri.

Props
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De Spiralibus, [en Helicibus: 59

Prop, X I X,

At [i [piralem (A ZY) ex fecunda revolutione deferiptam ad termi- Ei .
num Conting at veta, & 4 principio [piralis ducatnr quedam (A Q) ad *'8" 9%
reShos revolutionis principio (A Y ), Xoccurrer ipfa contingents ; eritgue
relta gue eft inter tangentem, & principinm [piralss, dupla peripherie
Jecundi circuli (=),

Sit enim O Ag—2%.%unde AY,Z%, —AY.O Ab::YE.AE
(duéti fcilicet A Ead O Y perpendiculari) cergo rurfus duci poffit re. 2 & 5+
&a A-H fecans O Y protraétam in H, & circulumin G, ita ut fitin- g'b L
tercepta G H ad chordamG Y,ut A Y ad 2@, fecet igitur A H fpi- o
ralemin B. Et quia GH.arcYG*—=a G H. chord ZG¢: AY.
2®; erit permutando GH.AY =35 (arc YG. 2% ) GB.AY.
‘ergo G H2 G B, & proinde punétum Helt intra helicem. Unde 4 confé
O Y non continget helicem, Similirer, i ponatur Q A== Q =, imi- e [ih. s huje
tando prazcedentis ratiocinium, demonftrabis dutam QY helicem f1e. 5.
non tangere : quapropter quz tangit Y P duabus peripheriis 2qua-
lem A P abfcindet. Q. E. D.

Sed & unico argumento, ficut in pracedenti, demonftrari poffit
converfum hujus, nempe [i A P = 2@, re€tam P Y tangere helicem :
turem expende ; mihi conftitutum eff a repetitionibus temperare.

CU?'OJ"Z.

* per 17 buj

Eodem modo demon(trabitar, quod i helicem in qualicunque revo-
lutione defcriptam reéta quadam tangat in helicis terminﬂ,gc a prin-
cipio helicis educta, revolutionis principio perpendicularis, occurrat
tangenti, multiplex haec erit peripherie cireuls, juxta revelutionum
numerum denominati, eodem numero.

Prop. XX,

Si helicem (ABL) w prima revolutione defcriptam tangat recta
linea (B P) non ad finem belicis 5 a contalln vers (B) ad principinm
elicis conjungatur recta (B A) G centro quidem (A ) princspio helicis,
wntervallo autem Conjuntte (A B) defcribatur circulus (BEF); a
privicipio antem helicss ducatur. quedam (AP)a contaltu ad initium
helicis comnexce (A B perpendicularis 5 occurret ila contingenti ; eritq;
recta (A P) ocomr[ui, & helicis principio inte-jelta, agsalis perspheriz
12 (E FB)

Fig. ¢3.
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ot 15,

Fig. 94.

29 1.

b’;a 6.

De Spiralibus, [en Helicibus.

(E F B) quaeft inter comtaétum , & [elkionem, ubi defcriptms cirenlus
[ecat prncipinm vevolutionis ; in antecedentia accepta peripherid 4
puntto(E) gquodeft in principio revolutionis.

Nihil facilius eft, quam praecedentes difcurfus huc applicare : nota
tantum, (i ducatur quaepiam A C fecans helicem in C, circulum in G,
fore AG.GC = arc EFB. arc BG, Carera fponte fuent;

AB
quid plura ? ex3edy N iy
Ay 'q:iﬁ:\@s eipn,u.im xuSoAoyivery.

Coroll,
Quinetiam eodem pa&to demonftrabitur, (i in fecunda circumvo-
lutjone deferipram helicem contingat recta, non ad finem helicis, alia

- vero eadem conftruantur, quod retz contingenti occurrentis pars,

intercepta a principio helicis, aqualis eft toti defcripti circuli peri-
pheriz, & pratereailli, qua eft inter ditta punta, fimilirer fomped
peripherid. Et porro fi ex quacunque revolutione progenitam he/icem
contingat aliqua re&a, non ad ter_minpm I}ehczs;‘alra vero eadem
difponantur , quod reéta dictis punctis interjecta, fit maltiplex qua.
dam pesipheriz defcripti circuli fecondum numerum proximé mino-
rem eo, fecundum quem revolutiones dicuntur., & infiper zqualis
arcui inter di€ta pun&ta {imiliter fumpto.

Prop, X X1,

Sumendo [patium comprebenfum [ub helic(( ABCDEF G LZ) i»
prima_revolutione defcripta, & prima in principie revolutionss relta
(AZ); poffibile eft spfi figuram planam circum/cribere, alidmque in-
[eribere, ¢ fimilibus compofitam [eltoribus , ita ut circumfcripta in-
Jeripta major [it quocungue propofits (patio (X).

Radii quotlibet primi circuli circumferentiam * @qualiter partiant
(ordiendo ab Z) occurrentes helici pun&is A, B,C,D,E,F,G, L, Z,
rum centro A per hac pon&ta ducantur arcus 6B €,cCx,4dD )
¢eEt, fFe, 0 G2, /LA xZ: itaque vides circumfcriptam helici f-
guram AbBcCdDeE fF ¢ G/L 2 Z conflatam ¢ fe@oribus (imi-
libusb A b,cAC,dA D, &e¢. Vides etiam alteram A B ¢ Cx D4
E¢Fe¢ GyLA infcriptam, conftantémque fectoribus BAC, C Ax,
D A d' &¢. quitotidem funt, & zquales fe@oribus figure circum-
feripta, excepto maximo z AZ. (Pnam fetorCAB = /A B; :Scc
xA
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De Spiralibus, fen Helicibus,

xA C = ¢ A C, &r). Itaque fi circulu; *bifeétione (vel alid 2quali
(c&ione) continuo divilus fuerit, ita ut fector z A Z tandem evadar
minor dato fpatio X ¢ (id quod fieri potcft), liquer hoc modo fieri

pofle quod proponitur.
Corolls

Hinc patet, quod potibile (it circa diftum fpatium figuram, qualis
dicta eft, defcribere, ita ut circomfcripta figura fpatium fuperet ex-
cefla minori quocunque propofito fpatio : & rurfus, aliam infcribere,
jta ut fimilier fpatium fuperet figuram minori quocunque propofito
fpatio.

: Sch. Notaradios AB,AC,AD, AE, &e. fefe zqualiter ex-
cedere 3 & exceflus xquari minimo A B. '

Prop. XX 11,

Sumendo [patinm comprebenfum [ub helice (Z MNOPRY) per
[ecundam revolutisnem defcripta, & reéta (L Y) gne eff fecunda in
principio revolutsonss, poreft ipfi figura plana circumfcribs, frmilibus &
[etkoribus compofita, necnm alia infcribiy fic wt circumforipta inferip-
tam excedat nsinovi guam propofito quovss [patio(X ).

Radii quotlibet fecundum circulum *@qualiter difpertiant, occur-
rentes helici punétis Z, M, N, O, P, R, Y5 per quz, centro A, de-
{cribantur arcus ZZ, mM p, s N v,0 Ow, pP®, 7R, y Y; unde he-
lici circumfcriptam habemus figuram A M # N 0O pP»R y Y con-
ftantem (imilibus feQoribus m» AM,#»AN oA O, &c. & inferip-
tamaliam AZ {MeN»OwP @ R conftantem totidem fetori-
bus ZAS MA g, N Ay, G Etcum fit fe@or mAMP=MAp,
& nANP=N A », & ita contiruo, liquet exceflum figurarum- efle
penes fetores Z A { primum infcriptz, & 7AY, wltimum circom-
fcriptz (nam reliqui hojus reliquis illins xquantur). arqui continud
bifetione “fieri poreft, ut fit retor A Y2 X ; tdmque fortius erit
fect, y AY—2Z A¢=2X. quare conftat propolitum,

Schol.  Rurfus nota radios A Z, AM, AN, &c. zquali excefiw
procedere, & maximum A Y duplum effe minimi A Z.

Coroll,

6

c1.1e.

12 hujus,

Fig. 95,

49,1

b33.6.

c I .1I0.

12 hujos,
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Fig. 96.

Fig. 97.

De Spiralibus, [en Helicibus.

Coroll. 1.

Ttaque liquet exceffum circumfcriptz figura fupra fumptum fpa-
tium (fub helice comprehenfum Jminorem effe poffe quovis propofi-
to fpatio. Itidémque di&ki {patii fupra inferipram figuram exceflum
minorem effe pofle quolibet propofito fpatio.

I1.

Simili modo liguet, quod poffibile eft circa fpatium fub helice in
quacunque revolutione defcripta, & re&a in principio revolutionis,
ab eodem numero denominata comprehenfum defcribere figuram,
qualem diximus, planam, ita ut circamfcripta figura fuperet famptum
fpatium minori omni propolito fpatio ; & rurfus infcribere, ita ut
fumptum fpatium majus {it, quamin fcripra figura, minori quovis pro
polito fpatio.

Prop. X X111,

Sumpta [patio(C A G) compreben[o [ub helice, que minor eff des
[eripta in prima revolutionesnou habenti pro termino principinm helicis,
& [ub reftis(AC, A G)duitisa principio helicis 5 poffibile eff [patio
figuram circumforibere, fimilibus e [ebtoribus compofitam & alians in-

[eribere ita ut circwmfcripta figsra [uperet inforiptam minori quam qo-

cungue propofito fpatio (X).

Re@tz A D, A E, AF zqualiter feeent angulum C A G, vel ar-
com K G ita ut feétor g A G =2 X ; & centro A per C,D,E, Fdu-
cantur axcus Cr, 4D &, ¢ E«, fF ¢, & ({icut in pracedentibus) pla-

niffim® liquer propofitum.
Coroll.

Hinc manifeftum eft, quod circa dium fpatium figuram planam
defcribere licer, qualem diximus, ut circumicripta figura major fit
{patio, minori quam propofito quovis fpatio.

Prop. XXIV,

Spasinm [ub helice (AB CD Z)in prima revolutione defcripta, &

Pappus 21 V. pyimg relta (A L) que eft in principio vevolutionis, tertia pars eft pric

mi circuli. Spatium dicatur(S), & primiss circulus © a.

Dico




De Spiralibus, fen Helicibus, 63

Dico primo, non eft 3 @ = =—S. Nam (i affirmas *elici “circum- a cor. 21 buj,
feribatur figura Ab B ¢ CdDZ, juxta prafcriptam 2 12 hujus, qua |,
dicatur ¢, ita ur [ite—S2504—S5: "vele =25 @a. Cum verd cﬁ,;,:;x':' P
radii A B, A C,AD &¢ “fefe zqualiter excedant, & exceflus z- Hraa _
quetar minimo A B, & f{e&tores (ad 1pfos) fimiles (int, ¢ erunt tot fe- d 3 cor. 10 k.
&ores xquales maximo z A Z, quot funt omnes inzquales, minores € 4 s ax. 1.
triplo inzqualium, hoc eft circulus 2 minor triplo figurz ¢ ; vel 2 0 &
¢, at prius afirmaftiefle § « <¢. ergo tibi contradicis.

Dico fecundo, nonefle} @ « =25, {1 hoc affirmas, helici *infcri-
batur figura A B€ C = Z, qua vocetur +, etiam juxta 21 hujus, ita ut
S—4—S—joa; cvelja—a4. atqui fectores omnes zquales
fectoti = A Z “majores font triplo totidem inxqualium fine = AZ, foc eriam bello

102 ;i 2 declarat Pap-
hocelt o2 — 3+, vel G~ atpriuserat ;@ =24, qua re- pus . s
pugnant.
Reftat igitur, ut fit 3 = =S, 9. E.D.

Schol.

Hoc dire@eé perfpicitur ¢ fcholio ad 1o hujus. Cum enim fe&to-
res figurz circum{cripta vel inferiptze procedantut 0,1, 4,9, 16 Ce.
(in duplicata fcilicet radiorum proportione) & quo definant in fpati-
um helicis, corum numerus fic infinitus, ideo totidem eorum maximo
xquales, hoc eft totus circulus, eorum omnium triplus eft, hoe eft ip-
fius fpatii, ab helice comprehenf, triplus. ’

Eleganter hoc etiam colligitur methodo indivifibilium. Dividatur Fig. 97.
enim radius A Z in partes quotlibet @quales punitis bedefig.hy
& centro A per ifta punda defcribantur arcus 4B, ¢ C,d D, &c.
occurrentes helici punctis B,C,D E,F,G,H. Eftque arcus ¢ C qua-
druplus arcis & B(ob radinme A duplum radii 4 A,& angulum/ cAC
duplum anguli & A B), & arcus 4 D noncuplus arciis 4 B ; & fic per-
petuo juxta feriem o, 1,4, 9, 16 &c. uique ad maximum zz. quare
fi numerus horum arcuum infinitus fiv (vel fi per omnia radii AZ
punéta tranfeant) erit eorum fumma fubtripla toridem @qualium ma-
ximo 5 hoc eft radii duéti in circomferentiam circuli Z Z, hoc eft du-
pli circuli ZZ. ergo fpatium ex iis conftanseft § circuli ZZ , & reli-
quum intra helicem eft § ejfdem. Exhinc patet magna fpiralem in-
ter & parabolen-affinitas ; nam (i A X fit axis parabo/e ABCDEF
€ HZ, cujns verrex A, tangens A Z, & per punéta divilionum bc.d, g
&c. ducantur ad axem parallelz AB,cC,dD&c. EriteC=4 &

. ¢B
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Fig. 99.

fig. 95
fﬁkoﬂ 11 b,

a cor. 22 buj.

bg.ax 1.
c_{cb,nb:«j.

d cor. 1 1.buyg,
ecor. 2,13,

f1o,5.

De Spiralibus, [en Helicibus.

6B, & dD=9bB&c.dD =165 B ; cidémque fic perpetud
ratione ficut in {pirali ; aded quidem ut fireéta b B hic 2quetur ar.
cui b Biftic ; fint omnes reéta ¢ C,d D &c. arcubus refpedtivis ¢ C,
dD &czquales. unde fpiralis nihil eft aliud quam parabole, cujus
parallelz axiretz in circolares arcus,circa verticem A veluri centrum,
contorquentur. Unde non adeo mirum eft innumeras fpiralis affe@io.
nes cam palfionibus parabolz confpirate. Mihi fufficier hoc obiter
fubnorafle ; qui pluravolet, adeat Gregorinm Vincentism, Cavalleri.
um , Torricellium, aliofque,
Coroll,

Simili plane difcurfu, i 4 centro A ducatur in prima revolutionis
helicem refta quavis A G ; & centro A per G defcribatur circulys
E F G, occurrens revolutionis principio A Zin E ; erit fpativm con-
clufum helice A B G, & re@d A G fubtriplum fetoris AEFG A,

Prop, XXV,
Spatisnm (2) fub [pirali (L MNOPRY) & reta (Z Y) fecun.

# 172 principio revolutionis ad fecundum circwlum (€) hanc habet ratio-
nemy quam balet 7 ad 12 3* que eadem eft, quam habent utrague [fomnl,
guodque comprebenditiy [ub radso fecunds civenls (AY), & radso pri-
mi circuli (AZ), & tertia pars quadrati, qued ab exceffu(Z Y) qito
radius fecunds circuli excedit radium primi circuli, ad quadratium 4
radio [ecunds circuls.

Si fieri poteft, fit primo O rady AYxAZ -2 ZYqc—3,
*Circumferibatur igitur fpatio figura (quam voca ¢) conftans fe&o-
ribus, qualisin 22 hujus, ita we—=-0rad 4/ AYAZ -3
ZYq—=. bvelo=aorady AY*xAZ -} 2ZYq. Cum vero re-
&x AZ,AMAN,AO &c. ©fefe zqualiter excedant, & fuper iis
(exceptd minima AZ) conftitati fimiles feores componant figuram
¢, & totidem 2quales maximo y A Y conficiant circulum ¢ ; ‘erit @6,
"OAYQAY*AZ ) 1ZYq 00 orady:AY rAZ-+3
2Yq. 'quareo c—orad /: AY xAZ + 32Yq. Eratveroo=a
©rad 4/ AY » AZ -+ % Z Yq, quz repugnant.

Sindicatur O rad y: AY * AZ )3 ZYq 2=, Infcribatur figu-
raddiautfitE—d 20X _0,AY*AL-}-27Z Yq. © quare @

c4Us,antirad /:AY*AZ ~~ $ZYq 4. aqui hic feftores fimiles ad

AZ,AM, AN &c. fine mazimo yAY conflituunt figuram +, &
totidem maximo parescirculum €, ergo ® €. 4 €. O rad y: AY
*AZ
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De Spiralibus, [en Helicibus,

xAZ |32 Yq &proinded—20rad/:AY«AZ |- RACE
quod itidem pradictis repugnat.

Quin igitur potius et Orad /i AY *AZ -1Z Yq = =, unde
5. 0¢uAYx ALYy 2Yq 2ZYq * 7012, QIE.D.

Coroll.

Eodem autem modo demonftrabirur, quod comprehenfum fpati-
um fub helice per quamcunque revolutionem deferipta, & re@i eo-
dem numero, quo revolutio; denominatd, ad circulum itidem eodem
numero denotatum, quo revolutiones ; rationem haber, quam utrag;
fimul, quodque fub radio circuli ejufdem numeri, & radio circali nu-
mero, qui unitate minor [it numero  revolutionum, denominar ; &
tertia pars quadrati quod ab exceflu, quo excedit radius majoris cir-
culi di&orum radinm minoris ¢ ditis circuli ad quadratum radii ma-
joris circuli ditorum. Nempe fpatium a€y fe habebit ad circulum
tertiom, ut AX « AY +-5 Y Xqad A Xq; & fpatium a3 fe ha-
bebit ad circulum quartum, AV x AX -4 X vq ad A vq.

Coroll. .
Hincipfa fpatia inter fe erunt ut iﬂ%_q’ AY*AZ - Egiq‘, AX':
AY —\—EE’SE,AV *AX |- ’%Y_‘l &c. Nam fp. « =AZg, O @

3 3 ALqg.
&Mp.¢=AY -&Az,:fﬁ.&rp., =AY YAY x %‘{_,
T

08 08 _Oy
T, Pl ot |
Hinc confici poffit Tabella rationes exprimens quashabent fpatia
helicibus, & reétis comprehen(a ad circulos ejofdem ordinis, & ad fe
mvicem, que talis eft, (quod (i horum fpatiorum primum fubtraha-
tur € fecundo, fecandum € tertio, & itadeinceps, reliqua fe habebunt
juxta columnam ultimam ; quz nempe fpatia refpicit propofitio 277
fubfequens).

at

K Csra
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Fig. 96.
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De Spiralibus [ew Helicibus.

I Cireuli. Spatia. Refidua.
s e, G (e
[ 2.F 22 7 6¢.
|37 32 |

AR G2
| 5| 85f 6% |24
| 8] B [ 30

72 st 360
) 8.11921169 | 42
2| 2a3| 717 | 38
iTo.l:300| 271 | 54

Prop. XXV I,
Comprehen(um [patism (C A G) fub helice (CG) que minor eff

[criptainuna revolutione, non habens terminum principinm helicis
(A), & reltis(A C, AG) aterminisejus ad principsum helicis dubbis,
ad[eltorem (KA G) radium quidem babentems equalem magor (AG)
dntarum a termine ad principinm belicis, arcum verd (G K) duttis
velkisinterceptum, ad eafdem partes cum belice ; hanc habent ratio-
nem guam habent utrague fimul, quodgue continetnr [ub reftis (A G,
A C) aterminis ad principism [piralis duttis, G tertia pars giadrats
ab exceffu quo major dictarum [uperet minovem ad gnadratim majoris
(A G) 4 terminss ad principinm helicis conjuntarum.

Seftor ipli K A G fimilis & cujus radivs fic y:A G« AC -+ 4
CKqvocetr §: &, fifieri poteft, (it £ major fpatio CAG. * Cir-
cumleribatur figura qualis in 2 3 hujus, (qua nominetur ¢) ira ut fit
¢—p. CAG2E—pCAG. bvel¢=E& Clum verd fint re@z
AC,AD, AE &c. zquali progredicntes exceiln, 2 quibus praeter-
quam a minima A C, defcripti limiles fecores componunt figuram ¢,
totidemque 2quales maximo fciunt fe@orem K A G cerit feét KAG.

¢7AAGq AG » AC-~- 2CKgufk@ K AG.£ undep £
AK '

contra conftru@ionem,

Sin
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De Spiralibus, fen Helicibus: 67

Sin dicatur fpatium C A G majus dicto fe@ore &,* infcribatur fi-
ara quedam ¥, itaut pC AG—+L —p.CAG—§; adeoque
—. atqui jam & K AG. ¥ —fe@ K A G. £, unde contra con-

fru&tionem, <L =2 &, Ut hxcigitur vitentur abfurda, erit § — fp
CAG. &idcirco PCAG e@KAG:: e _XKAG: AG

%A C:[.- ;l O Kq; Aan &E. D.
Coroll.

SpatiumKCG.CAG::AC*CK -}~ $CKq. AG+AC |-
3+ CKq. ‘ '
3 N;[in AKgt= ﬁCq—{* 2AC$CK+CKq_ PfOﬁCq-*l—-a‘h!:
AC x C K bfubflituatur zquale A C x AK; eftque AKq = AC« bg_;;; G
AK-|-AC » CK+- CKq ff_géfe&KAG.prAGc;:ACg‘” ujas
AK4 AC+CK- CKq AGxAC{-{CKq. & dividendo
AG
pPKCG.IpCAG: ACxCK—%CKq. AG+AC-|«} CKq,

Prop. X XV II,

Spatiorum comprehenorsim [wb helicibus & yettisgue in revolutione, yig.bu_a: ad g
tertinm quidem () [ecwndi (C) duplam eff quartum vers (&) triplum, f :J’“;”
quintum autem quadruplum 5 G- perpetsia (whfequens [ecundum nume- jf,g’:.ﬂ‘ corell,
vos qui deinceps, multiplex eft [ecunds [patiiy primum verds [patinm
(=) fextapars eft fecundi (€). ¢

Clariffimé patet hornm veritas ¢ tertia columna tabelle fuprapofi-
ta;¢ 25* deduda. quid plura?

Prop. XXXV III,

Si in belice (A C G ) ex wna guacungste revolutione defcripta [u- Fig-10T4.
mantsr dwo punta (C, G) que non funt ipfins termini, a [umptisverdp
punttis conneltantur reéte (A C, AG) ad helicis principinm (A) ; &
centro quidem principio helicss, intervallis vere (A C, A G) duitisa
prnttis ad principinm helicis defecvibantur civenli (CLN K G M) fpa-
tisn (K G C) comprebenfum [ub majori arca (KG) intercepto reélis
(AC,AG) & helice rectis sifdem interjelta, & refta (CK) pro--
duita, hanc habebit rationem ad fpatinm (L.CG) compreben[um [ub
minars arcu (L C), G eadem helice & reita (G L) connellente ter
#isnos ip[orum, quem radins (A C) minoris circnli cum duabus tertiss
exceffius (C K) guo radins majorss civenli excedit minoris cirenliradium

K 2 ad
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¢8 De Spiralibus, [en Helicibus.

ad radinm minorés civculi cum wna tertia parte ejufdem excefls (CK)

acor.27 b, Namf{p. KGC.fp. CAG*: AC+CK -|-3CKq. AK « AC
babujws. -4 CKq. & (pC A G.fe@ KAGY:: A G v A C-3 CKq AGg;
cfeh. 213 g¢fe.K A G. fett. C AL A Gq. ACq. ergoex zquo (p KGC,
dfib19:5 feet CAL:AC*CK + 3°CKq'ACq “ergo (pKG G fp
$2T 385 CAG—fe@t. CAL::AC*xCK —2CKq. ixmcqgcsq
£1.6.

—ACq: hocef(pKGC.fpLCG::AC+CK-+3 CKq.*AC

«CK+2:CKq':AC-+#CKq.AC++ CKq. QED.

T beorema.

Pappus 11, IV. 5% ab belicis ABL principio ducantur stcunqus velle AD,AC,
Fig.. 102. ermnt [patia ABD A, AB CA ivter fe, utcubierettis AD,AC,
acor.2a bujus,  Centro A per D, C ducantur circuli FN D,E M C fecantes AZ
&is.5.  inE,F; éltque fpatiom ABDA.ABCA *:: fet. AFNDA,
bivdfl AEMCA'—AFNDA. AEMKA-+AEMKA AEMCA

A _<ADq.AKq -}-<AD. AK =AD cub. |AKcub.

. A C cub.
Pappus 3.1V, Per helicem cum alia difficilia Geometrie Problemata, twm b pre.
cipanms conficitmr. By

Problema.

Datum (angulum, vel) arcwm L MG [ecare in datam rationem.

Ducantur acentro A re&tz AZ,A C, & AG fecer telicem ABZ

inC; &ratio AE ad A C zquetur datz, & centro A per E duca-

acer.14.buj. thrarcus circuli E B fecans helicem in B ; & ab A per B ducatur re-
b7. 55 &aABF; &liqueteffearcZMF.arc FG* ::(AB.E CP:) AE.

c conilr,

Fig 103.

EC, choc eftin data proportienc.
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' De Coxoipreus & SpHAROIDIBUS.

Archimedes Dofitheo, S.

Itto ad te confcriptas a2 me hoc in libello cuim re.
M liquorum Theorematum Demonltrationes, quas

inter prits miffas non habebas, tum aliorum po-

{tea repertorum, qua quidem f2pe jam antea ag-
greflus contemplari, chm difficultatis aliquid habere vi-
deretur ipforum inventio, feré defperavis quamobrem
neque cum aliis edita funt, qua proponebantui : poftea
verd diligentids iis. incumbens, inveni de quibus hafitave-
ram. Erant autem & prioribus Theorematis reliqua circa
Comoides re@angulum propofita’ ; hac verd jam tandem
inventa verfantur circa Conoides hyperbolicun, & figuras
Spheroides, quarumaliquas quidem oblongas, alias verd
oblatas vaco.

—

LW

" Definitivnes, & Hypothefes.
E Convide utigue reStangulo (wpponebantur hec .

(Nota : € planis.conumy diverfimode (ecantibus ortas in coni
fuperficie lineas, quas Hpolloninm Pergenn. fequuti Parabolam, Hy-
perbolam, & Eilipfim jam appellitant, vetuftiores Geometr® nomind-
rant (c&iones coni rectanguls, obtufangnlis acuranguiiy quia fcilicet,
opinor, fe€tiones hafce rantim incono recto, feéto a plano ad crus
trianguli per axem recto conliderirunt ; quomodo (emper in cono re-
&angulo procreabitur parabela; in obtufangule hyperbola, in acu-
tangulo E/Zipfis, ut nempe fi BV A fit triangulum per: axem coni,firq;

D E communis fectio ‘plani {ecantis cum triangulo B V A, &VD
plano

Fig. 104,
105.
1006.
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70 De Conoidibus &~ S pbce}oidibn.r.

plano fecanti re&a fir, acideo angulus V D E reétus conftat (i an-
* Ouanvis gulus V redtus fir, efle DEad VA parallelam, adeoque fectionem
baud penitws  efle parabolam 3 finangulus V fit obtufusa liquet ED cum AV pro-
ignoias rcbi= du &) convenire fupra verticem coni, adeoque fectionem efle hyperbo.
medi j:«;ﬂe_ 5 Lam g quod fi angulus V fuerit dtutus, patet D E occurfuram ipli VA
ﬁ:::”h:‘{!:::; inira verticem, ac idcirgo fc&ioncm'{bre elipfim. Talis mihi videtur
fealeno faris  primoirus impolfitorum t(’gorum nominum, * quae pa{ﬁrp ulurpat Ar-
‘patet ex 8 € 9 chimedes ratio : nos vero tam brevitati quam perfpicuitati confulen-
hujus libri, 113 og yhigue pro defuetis iftis & jam minus appolius vocabulis ulitati-
© elliphs mo- o Gibflitnemus & commodiora nomina perabole, byperbole, eliipfis,

p exrefJuin ‘ 5 :
::ﬁ,,;,‘_ o quod certé monitum eportere videbatur.)

1. Siparabola manente diametro circumdu&a reltituatur denuo
unde procelerat ; 4 parsbola interceptam figuram appellari comosdes
parakolicum 5 & axem quidem iliivs vocari manentem diametrum
Verticem vero pun@um, quo axis occurrit fuperficiei conoidis.

Exempli grau, conoidis B V. A producti ¢ revolutione femi-para-
bolz BV K circa diametrum V K axis eft V K, vertex V.

Fig.tc7.  1I.  Sicomidesparabolicum contingar plariom, tangenti autem pla-
no du@um paratlelum aliud planum co.noidls ‘aliquzm pertionem ab-
{cindat ; interceptam a fetione conoidis in ablcindente plano pla-
num appellari bafin abfcife portionss: verticem Vero punétum, ad
quod alterum planum corosdes tangir : Axem viro ex duéta per ver-

ticem ad conoidis axem parallela intercepram in portione retam.
* comtemplan- P arabolicm concides BV A tangat planum D T in D 5 & huic pa-
da verd [10;0- gyllelum planum G S fecet 3 fitque reéta D E conoidis axs V K parals

"fﬁf}"g: '}ﬁ;j lela s fit portio 8.0 G,cujus bafis SH G, vertex D, axsis D E.

fiw': 5 1. *De Ffm,'d, verd Lyperbelico praftruebamus hac : {iin plano fit
i byperbola, ejulque diameter, & (c&uonis *afymptors, diametro autem
“m's Jys:,:_; manente circumduétum planum in quo funt ditz linez reftituatur
;f‘,“,,ﬁf,,;f;’ unde procefferat ;" de Eyperbole afymptosis perfpicuum eﬁ,quédfconum.
samuomen [ub. Tfofcelem MIErCipient, cujus vertex ent punétum, in quo a/ymptdti
*O AN Conveniant, axss Vero diamerer manens: ab hyperbola vero intercep-
Fig. 108, vam figuram- vocari conoideshyperbolicum s Axem vero diametrom
qui manet ; Verticem autcm pun@um, in quo axis occurri {uperfi-
ciei conoidis : Conum verd ab hyperbola afymptotis interceptum, co-
noidis continentem dici: re€tam vero conoidis, & coni iplum contt-

nentis verticibus interje@um axi accedentem nominari. _

Si e g. byperbola BV A cum afymptorss fuis C MyCN circa diz-

metrum G V K revalvatar, et conoides hyperbolicwm BV A, iplumgs
com-
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De Conoidibus & Spheroidibus. 71

comple&ens conus M CN, cujus vertex C, axs CK; ipfius autem
convidys axis e V K, vertex V, axiaccedens V C:
1V. -Et ficoneides hyperbolicam tangat planum, tangenti autem
plano parallelum alind planum portionem abicindat conoidis ; pla- Fig. 104
num quidem 3 fectione conoidis in abfcindenti plano interceprum
appellari bafin portionis abfciflz; werticems vero punétum quo pla-
num tangens contingit conoides : Asem veroex ducta per verticem
portionis, & verticem coni conoides continentis interceptam in por-
tione retam, & dictis verticibus interjeftam axi accedentem nuncu-
pari.
E.G. Comaides hypevbolicum B V A rangat planum T D in D, ¥
huic parallelam S G fecet , & per hyperbol® centrum C ducatur re-
& C D E ; erit faita postio SD G, cujus bafis SH G, vertex D,
axis D E, axi accedens D C.
V. Parabolica wiqy coneided oronia*(imilia funt. Hyperbolicersm verd® Utique fimi-

comidean ifta vocentur fimilia, quorum eoptinentes coni funt (imiles. }:‘;}i‘f:f:r e
apit, a~

ligs emmia parabolica conoidea naw wmagis fibi fimiles funt. quam onmes cons,

Hinc colligitur byperboltrum fimilium definitio ex Archimedisfen-  Fig. 110,
tentia ; nempe, Hyperbolz fimiles funt, quarum figurz limiles, vel InI.
quartn larera fust proportionalia, * * vel, quarum

Sed intellige figuras ad axes folos, non ad alias diametros (faltem diameiri conju,
ad fimiles diametros, hoc eft eas quz aquales cum ordinatim appli- g‘::‘;aﬁ’;:f”'-
catis angulos faciunt) conftitui. F 7

Sint enim hypetbolz BV A, bv #; quarumafymptoti CM,C N,

& cm, en 5 axes CK, ck, quibus perpendiculares MN ,m a5 &
his parallele R S,» s per vertices V,v ductz, adeoque tangentes.
Sit vero CK, M N :: ¢k, mn, ergo coni conoidea hyperbolica , ex
hyperbolarum BV A, bv 4 circaaxes CK, ek revolutione proge-
nita, continentes funt fimiles. Sint autem hyperbolz BV A latera
T.R. & hpetbolz bv 4 laterat,». & quia T.R:: CVq.VRq::
CKq.KMq:: Quck Q.km :: Qev. Qur it liquer effe T.R. 2
iz. er%oﬁmih’um hyperbolicorum conoideon hyperbolis convenit
habere latera proporrionalia, Ha vero ex Archimedss fententia fi-
miles cenfentur, 7

De fpherdidibus verd figuris e foppofuirnus,

VL Si ellipfis manente majori diametro circumduéta refticuatur Proponisur s
eo unde proceflerat, def(criptam ab ellipfe figuram appellari (pheroi- “I"’ Praggodi
des ob'ongum. Quod [i manente minori diametro circamduéta ellip- {51” J".’Z,-,-Ef :
bis reftirnatus unde proceffic , defcripram ab ellipfe figuram ‘vocari p.gp,

[phe-
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Fig.113.

Fig, 114.
115,

De Conoidibus &~ Spbaroidibus.

[pbardides prolatam : utrivfqueverd fphaeroidis axem appellari ma-
nentem diametrum : verticem vero punétum, que axis occarrit fi-
perficiei fpharoidis : centram ver6 dici pun&um axis ‘medinm ; &
diametrum, duétam per centrurm axi perpendicularem. !

Sit e.7. ellipfis V B X A, cujus major diameter VX minorem B A’
fecet pependiculariter in C'; fi circa V X revolvatur elipfis, fiet [phe-
rosdes oblorgum, cujus axis V X, vertices VX ; diameter BA 5 fin
verocirca B A rotetor, procreabitur (pheroides prol«tum, cujus axss
B A, vertices B, A, diamcter V X, centrum vero utrinique eft - pun-
¢um C,

VIL  Eufiutrumvis fpheroides contingant parallela plana, noa
fecantia ; tangentibus autem planis parallelum ducatur aliud planum,
fecans fpharoides ; productarum quidem portienum bafin appellari
quod a fphzroidis in plano fecanti fectione intercipitur : vertsces au:
tem puncta, ad quzx parallela plana [pheroides contingunt : Axes ve-
r0, quz ¢ recta vertices conneétente in ‘portionibus - intercipiuntur,
redtas. :

Spheroides videlicet. Q S D G tangant parallela plana D T,QY,
& his parallelum planum SH G fecer 3 cui occurrat taétus connes
Gens D QUnE; eritfeQio SH G balis; & D, Qvertices ; & DE,
QE axes portiopum S D G, S QG. g ol

VII1L  Similes vero dici (pheroides figuras, quatum axes diame-
tris proportionales funt. 2

Hinc ex Archimedss fententia fimiles ellipfes definiuntur, quarum
axes conjugati funt proportionales ; vel quarum ad axes figurz [imi.
les, vel quarum latera proportionalia. o o

IX. ' Similes vere dici {phersideon, & conoideon figurarum, portio-
nes, liquidem 3 (imilibus figuris ablate {unt, & bafes fimiles habent,
& axes tpforum vel balivm planis recti exiftentes , vel cam homo.
logis balium diametris xquales facientes angulos, eandem inter fé ra-
tionem habent, quam homologi bafium diametri.

Sint nempe portiones B V A, bz a [imilibus conoidibus ve! fpha-
roidibus dirempta, quarum axes V K, vk_cum bafium diametris B A,
ba; & HF, b faquales faciant an§ulos ; &t VK. vk : BA baz
H F. bf ; juxta definitionem hanc fimiles erunt ha portiones.

Proponitur & de fphxroideis hac fpeculari, quod ¢#¢. (fubjicit
Props « . . . ) - : . ,

Di&is vero theorematis demonttratis per ipfa reperiuntur complu-
fa cum theoremata tum problemata, qualeeft hoc: quod fimilsa [pha-
roidea,nec non fimiles [pharoidenm,ic conoidenm portiones sriplicatam

wnker
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De Conoidibus & Spheroidibys.

inter [e rationem habent axium. Et, guod in [pheroidibus fignris equa-
libws guadrata diametrorum proportione reciprocantur axibus | &, fiin
[pharoidibus fignris quadrata diamesyorsm reciprecentur axibus aqua-
lia [unt (pheroidea. Problema vero hujufmodi: A datd pertione
[pherosdss aut conoidss, portionems abfcindere plamo ad datwm planum
parallelo, ita t abfciffa portio aguetur dato coxo, wvel cylindro, vel date
[pbare. Pramitwentes igitur & theoremara, & *epitagmata ad eo-
rum demonftrationes ufum habentia, pofteatibi problemata conferi-
bemus. Vale.

X. Siconns plano fecetur in omnia coni Jatera incidenti , fe@io
vel cireubns exic vel eliipfis . & [iquidem igitur fe&io fit civculus, i-
quet interceptam ab iplo portionem versus verticem coni,fore conum.
Sivero fectio (it ellipfis, € cono ad verticem dirempta figura dicatur
abfegmentum coni : Abfegmenti vero bafis dicatur planum ab ellipfe
comprehenfum : vertex vero pun&tum , quod & coni verrexeft s
Axis vero a vertice coni ad centrum ellipfis connexa re&a.

X 1. Ac,licylindyus duobus planis parallelis fecetur in omnia cy-
lindri latera incidentibus, fetiones vel circuls erunt, vel elipfes e-
giales, & mutuo fibi fimiles. Sizuidem igitur fe&iones circuli fi-
ant, patet quod refe&a a cylindro figura inter parallela plana, cylin-
drus erit ; {in verod fetiones fiantelpfes, abfumpta 2 cylindro figura
inter parallela plana cylindri fegmentum vocetur : bafes autem feg-
menti vocentur plana fub elipfibxs comprehenfa : Axi autem reéta
elspfium centra conneétens. (Erit autem hzc in eadem re@a cum
axe cylindri.)

Hzc clara funt, nec explicationem defiderant. Videntur autem
loco fwo excidifle ; nos ea certé non immerito definitionibus ac hy-
pothelibus accenfemus.  Non funt epitagmata, qua pollicetur Ar-
thimede s, vt exiftimat non nemo,

Prap. T

S5 quotlibet fint magnitadines (a,b, ¢, d) equali fefe excedentes, fit
witem excef[us aqualis minime (3) ; G alie magnitudines multitndine
quidem aqiales his, magnitadine vero aguales maxime (d)y omvies
MAGHSLRAIRES, qUAYHI KRAGUAGHE aqhatir MAXime, omninm quidem
aqualiter [efe excedentinm minores evunt quam duple 5 relignarum an-
tem five maxima majores quam duple.

E Nam
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74 De Condidibus, & Spheroidibus.

Nam {ymma omnium 2qualium maximz eft

a

c-la
by-b
a--c¢

hoceft d-f-2c-}~261- 24 ; quz fumma deficit a dupla omninm per
maximam 4, & reliquarnm duplam eodem exceflu fuperat.

Schol,
..3.6.9. 1. Siquantorum talis feries (hoc eft Arithmetice proportiona-
9.63.c. _ lium)inciptat a o (feu nihilo) & maximus terminus {it 4, numerys
9.9.9.9

autem terminorum dicatur »# ; fumma terminorum erit ”_‘i. qua pro-
z :

pofitio nihil fermé differt ab hac Archimedea.
P 2. Sicqualiber feries Arithmeticé proportionalium, in qua mi-
a4 —1x, nimus terminus {it 4 communis exceflus x, & numerus terminorum

#-ax. dicatur # 5 liquet omnium fammam efle n2-}- mr: i

al-3x o

z
Nam hzc fumma conftat ex ferie 2qualium, & ferie arithmetica i
rihilo incipiente, tujus maximus terminus eft #7x — 1x,

Prap. ;i

83 quotvis magnitudines (A, B, C, D) aliis magnitudinibus muls;.
tudine aqnalibus (E,F,G,H ) bina binss, prout ordine difponuntur, pro-
 iais g portionales fint A.B::E F &B.C :: F.G &c); *referantur
AB.C.D. EF.GH, verotamprime magnitudines ad alias magnitudines (K,
KLM. N.OP. LsM)velomnes, vel spfarwn aligne in quibufvis vatio-
nibus, (ita ut ) homologe fint in iifdem rationibus (A.K
E N. &B.L::F. O &c.) Omuesprima magnitudines ad ommes
qusbufcum conferuntur, eandem rationem habebunt, guam omnes poffe-

rioves magnitudines ad omnes quas spfa refpicinnt.,

Nam obK. A #: N.E. & A.B*:E.F, & B.Lb:: F.O. erit ex -
;?ﬁ Gar4s quoK.L ::N.O. Similique difcurfu L.M :: O.P. Eft autem A-}-B
e 4 +C+D,A: E4F4{G-|-HE, &A.K¥::EN.&K KL
-}
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De Conoidibus, & Swaraidibm. 75

A Me:N. N-}-O--P. ergoexaquo A -|- B-{-C+4-D, K+ L
+4-M:; E+F4-G-|-H. N}-O--P. 2.E.D. Y

Prop. 111,

83 guotcungne fint linee (X) ei:mfe: inter [e, G earum wnicwique Fig. 117.

[parinm applicetnr excedens figura guadrata, lateravero (A,B,C,D)
exceffunm aguali [efe excedant, ¢ [it excel[us equalis minimo (A) ;

Gt verd etiam alia [patia, multitnasne quidem equalia his, fed magni-
endine [ingula equaliamaximo (D X -\~ Dq) : hec adomnia quidem
alia [patia minorem habebunt rationem eA, guam habet equalis nirigue
fimnl & lateri maxini excedentis guadrati, & uns aqualium, ad 2gua-
lem wtrigne fimul, €& tevtic parti lateris maximi excedentis quadrats,
& [emi]i wnins aqualinm 5 ad religua vero [patia fine maximo majo
rem rationem habebunt, eadem vatione,

Hoceft (filinearum multitudo dicatur#, & inzqualium fpatio-
fum aggregatum dicatur Z) eritn D X -}~ uDq, Z =2 X4-D. 1X
+3D. &,»D X - #Dq,Z —: DX~ Dgc-X+4-D. i X+
-'-' D. d
. Namaquia *fort AX,BX,CX,DX ut A, B,C,D; hoc s lr.bf.
eft juxta primam hujus® , erit AX -+ BX 6;_ CX+DXc, m;’.”i'o. 5
" x. < item A q —}—- Bq + Cq -+ Dq faet ”Tq. elt verdo Z d— 4 6}1;:!::.

z 5 -
AX+ Aq+4-B X+-Bq - CX}-Cq DX+ Dg. © ergo © ¥ 7"

#nDX + xDq.Z =2 (#D X -+ nDq. .".ID_X—i-' ’f_?_q’ ) X4 D. X__
. 2 z

+-'-;. 9.E.D.
2. Porro,quia AX J-BX J-CX+=2"22 & Aqf Bgfzem.10 b

2 belic,
J-Cq*= ’i?l. ¢ erit aDX o #Dq. A X -}~ Aq -} B X |- Bqf-
CX-}-Cq(‘hoceft D X-|-#Dg Z—: DX 4~ Dq)sc—» DX
4 Dg. 22X "_‘;2;: X-|-D. }.2.4—93. 9.E.D.

La ~ Prap.
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Fig.1:18.

afch 49, 1.

Fig 119.
120.

*intellige . ﬁa-
sto Elliptica,

2 8. 1. de fph.

c 1. L Apok.
d 1. 6.

£ sl
f1z.5.

g“ 6.
hr.iz.
ka.s,

De Conoidibus, ¢ Spheroidibus.

Prop. IV,

Si ab eadem parabola guomodocungue due refecentur portiones(BVA,
SD G) gna egnales habeant diametros(V K,DE) ; tam ipfe portio-
nes aqnales erunt, guam ipfis infcripta triangula(BV A,SD G )bafim
habentia eandem cum portionibus, & eandem altitndinem.

Sit primum A K ad V K perpendicularis; & R, S fint parametri
diametrorum VK, DE ergodu@d GLad D E (protractam) per-
pendiculari, e GEQ. GLq*: S, R ::*S* VK. R» V K<:: S » DE,
R »VK%GEq. AKq. “unde G L = AK fergo triangula GDE,

A VK zquantur, & horum dupla triangula G D S, AV B 3 & ho-

rum {fquialter® parabolz GD S, AV B. Q.E.p, Simili difcurfu
quavis alia portio parem habens ipfi V K diametrum portioni BV A,
adecque portioni $ D G zquabitur : unde conflar propofitum,

Cor.  Si diametri V K,D E portionum aquentar , perpendicula-
resGL, A K xquabuntur,

Prop. V.,

Omne [patium comprebenfum ab ellipfe (VB X A ad circulum
(VEXa) habentem diametyum agualem majors ellipfis diametro(VX)
candem rationem habet, guam minor ejus diameter (B A) ad majo.
rem (V X), hoc eft ad cirenli (V € X a) diametyum.

Dico circolum diametro Z = / V X « B A aquari *ellipfi. Si ne-
gas, efto primum cireulus Z major elliple; circulo igitur Z * inferip- |
tum cogita polygonum parilaterum majus ellipfe, & huic fimile alind
circulo (V € X @), a cujus angulis demittantur perpendiculares D,
v E&c. occurrentes ellipfi punétis M, N &c. & conne@antur B M,
MN, N V &c. Eftque jam €Cq.rpDge::XCx CV.XD xDV
¢ BCq.M Dq. & permutando € Cq. BC q :: p Dgq. M Dq. unde
¢C. B C (“hocefttriang €D C.BDC) ¢:: pD.MD (“hoceft
triang € D. MBD). f quare ¢ C. BC :: trapeziom ¢ C D, BCDM,
Simili difcurfueft trap k DEy. MDEN ::# D.MD ::¢C.BC.
id{mque pariter ofleaderur de reliquis trapeziis ac triangulis. f quare
totum polygonum circuli V € X aad totum polygonum ellipfis fe ha-
betut€ Cad BC, vel VXad BA ; & hoc eft ut V XqadV X » BA,
% hoc eft ut polygonum circuli V ¢ X « ad polygonum circuli Z, * er-

go
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De Conoidibus, & Spheroidibus, | 77

50 polygonum circuliZ elliplis polygono zquatur ; Sed majus erat

toto fpatio elliptico, quz repugnant. Similis continget repugnantia, lg.azx. 1.
fi dicatur ellipfis major circulo Z ; inferibendo feilicet ellipfi Aguram

qua major fit circulo Z, & per ¢jus angulos ducendo perpendicula-
resDMp, EN y,&c. & inferibendo circulo Z figuram fimilem
ipiVyué X ; unde demonftrabitur figura ellip(is 2qualis figurz cir- P 7- 5
culi Z, que ramen toto circulo Z major ponebatur: ergo potits rq}}z. i
circulus Z ellipli zquatur. Hinc ellipfis fe habet ad circulum V¢ X «, ¢ ;VFG

? e circulus Z ad circulumV € X, Thoc eft ut Zg*vel VX « BA

adV Xq, *hoceftur BAad VX. O E.D.

Facile colligitur hoc vid indivifibilium. Quoniam ¢Cq.uDq :t 51 1. s0l
XC+«CV.XD*DV::BCq.MDq. erit cCC.BC:uD.MD*1a. g
2vE.NE. *::¢C+4 D+ vE.BC-}-MD--NE, & om-
nes ¢ C,# D, y E componunt femicirculum V ¢ X, omnes vero BC,

MD, N E conficiunt femiclliplimV BX; ergo fimicirculus ad fe-
mielliplim fc habetut ¢ CadBC ; velur¢aad BA.

Prop. VI,

Omne [patium comprehenfum abellipfe (V BX A) ad quemlibet cir- Fig. 121,
culum (L) eandem babes rationems; quam comprelien(nm ab ellip-
Jis diametris (V X, B A) reltangulum ad quadratwm (Lq) diametrs
circuls.

Nam el. VBX A. G)VCX" ::BA.VXb:: BAxV X, VXq ag.bnjw,
&ovVeXa 0LV Xq.Zq. ergoexzquo el VB X A, 0Z:: b 1.6.

BA+VX.Zq. Q.E.D. 2,12,
Prop. VII,

Sub ellipfibws (A BC D, EF GH) comprebenfa (patia eandem Fig. 122,
snter [e vationem habent, quam compreheB[a ab ellipfium diametrisve. 1234
étangula (A C »B D, E G +F H) inter [e. '

Sit quivis circulus diametro Z; éftque A C x BD:Zq %:: ellipf, 3 6 bujes.
ABCD. 0Z. &Zq.EG+FH?:: @ Z. ellipf EF G H, ergo ex
2quo AC+BD.EG«FH uellipf ABCD.EFG H. 2.E.D.

Coroll.
Hinc liquet comprehenta fub ellipfibus fimilibus fpatia hemologo-

ram diametrorum quadratis proportionalia fore.
Nempe
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De Conoidibus &~ Spheroidibus.

Nempe pofito fore AC.BD:EG, FH; erit ellipf ABCD,
EFGH:ACqEGq:BDqPHq Nam AC+BD.BDg:
AC.BD::EG.F H:: EG+F H. E Hq. & permutando AC « BD,
EG « F H:: B Dgq. F Hq, hoc et ellipf A BCD. EFGH::BDg,
F Hq, vel A Cq. E Gq.

Lemmata,

I.

Fig.rz4.  Sitconus Scalenus, in cLuo BV Atriangulum per axem reétum bafi
BF A ; re@a verd V K bifecet angulum BV A, & BD fitad VK
perpendicularis ; fiigitar rper B D rranfeat planum B E D triangulo
BV A reétum, *patet ellipfim fieri, cujus centrum C minor axisBD

a3 1 4p0l quodfi ducator CEad BD perpendicularis in di¢to plano BED,
badef.11.  erit C E femiaxis major ; & CE plano V B A Prea erit, “adedque
€18 11, planum per VC, C E plano V B A quoque re@um erit. Producatur
‘: ;931' V E, occurrens bafi coni in F, & connetatur FK. ¢liquet F K (com-
e munem nempe fe&tioncm planorum (B F A,V C E) retam efle pla-
£3.4ef. 11. neV BA ; “adeSque parallelamipli CE, ‘& perpendicularem ipli
@ b B A. Eft sigitor KFq(BK »K A). V Kq:: C Eq. C Vq. Hzc ana-
B4 V22 & \ufis eft Archimedei quod fubfequitur problematis, perfpicuitatis ergo
appofita ; quali fimilem decima propofitionis intelligentiz condu-

centem, hujus exemplo, tibi deducendam relinquimus.

1L

Fig.125 Re&a VC bifecet angulum BV A, & B D ad V C perpendicularis
* %23+ fir; oportet per Bducere re¢tam B A occorrentem rez V C pro-
tradz inK,itaur VKqad BK KA rationem habeat datam V Cq
ad Tq.

Fi:lr V C,T: T. CH; & ad C H*defcribatur fegmentum cir-
b culi capiens angulum _zqualem angulo CV B, & fecerifte circulus
ceonf 8 1.3 re@am VDin M ; & ductis M CN, MH, fiat BAad NM paral-
dg. 6. lela, Dico fa®um. Nam ob aquiangula triangula CV N, C MH,
:“"fé’, p eritVC.MCé: CN.CH. unde MCxCN°¢=VCxCHf=
grffzﬁ.s-;.?' 'Tq. Eft astem VCq.CM «CNE::VKq.KB+KA. b ergo
by s VCq.Tq ::VKq. KB *xKA, 2.EF. ;
1omf. € 5. Not.debeteffle T B C. quia quum angulus C D M (it Lequalis
mi6. 1. angulo C B X, ™hoc eft major angulo CN B, "erit M C. CD
nfh 6.6.  CB,CN.°adedque MC+x CN = CD = CB, hoceft Tge

ofth, 16, 6. B CQo
Prop.
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De Conoidibus & Spheroidibus. 79

Prop. VI1I,

Data ellip[e,& h;?reé( C V)a centro(C)ellipfis excitatd,ad plansmyin B,

g eff elli pfis,recta, pote[} inveniri consts, gwi verticem habeat excitate
linee terminum (V) in cujus [uperficie fit ellipfis dasa.

Sit BD minor axis , & femiaxis major fit T. Jungantur BV,
DV, &*fiat Iq. CVq::BK+ K A.VKq (quod fieri potelt, quia T
—B C). Erit B A diameter balis coni, cujus vertex V, qui comple-
&irur datam ellip(im.

Sit enim punctum quodvis L in ellipfe, a quo demittatur L H per-
pendicularis ad B D b adedque reéta plano V B D, cui reco infiftic b 4. def. 11,
planum ellipfis). producatur VH M, & affurgat MN plano VB A
recta, dicti coni foperficiem attingensin N. Ducantur denuo per K,

M rcéte P QURSadBD parallelz. Eftque Tq. CVq<::BK+ Z‘””ﬁ-

- KA.VKq & = Vq. CBq:KVq.KPq:u KVq.KP « K Q. ergo Cg'g“ é.
exzquo 1q. CBq (fhoceltH Lq BH « H D):BK*KA. KP x¢21 1 g0k
KQs: BM*MA.RM=MS. Item BH « HD.HVq#:: RM gfeh. 33, &
«MS. MVq. ergo rurfus ex zquo HLq. HVq =BM M A.h35.3. 075,
M Vq. (hoc eft) :: M Nq. M Vq. 'unde H LHV:MNMyV, 1225

m quare V L N cft recta linea ; nadedque punétum L in fuperficie co- 5 _"’;."'A:,}f‘
ni. Similique ratione tota ellip(is eft in eadem fuperficie. L.E.F. g%

a Lemm prac,

Prop. 1X.

Datd ellipfe, & linea (C V) ab ellipfis centro (C) non reéty exci- Fig. 27,
tard in plano, quod per wnam diametrum (B D) affurgit reltum plano,
in gao eft ellipiis 3 poreft inveniri conss, werticem habens excitatater-
minym (\), in cujus [wper ficie erit data ellipfis.

Conjungantur V B,V D, & fiat VA=V B; & connexd BA,
per C ducatur E F ad B A parallela. Sitautem T altera femidiamerer
datz ellipfis ; & *fiat EC « CF. Tq:: B Aq. §q;; tum inplanoper, ;. o, ¢
BAad planumV B A reto *defcripra (it elliplis, cujus axes AB,S. b sy, 74l
Hanc complectatur conus habens verticem V (juxta pracedentem ;
is quoque datam elliplim comprehendet. Sumatur enim in data ellip-
{e quodvis punctum L, a quo ducatur L H perpendicularis reéte B D
¢ adedque rea plano B V D) & extendatur V H M; & MN re.c4dforrs
&a plano BV A (hoceft in plano repercz ellipfis) coni fuperficiem
attingatin N ; & per M ducatur R Sad B D parallcla, Eftque gq-
: C
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d cong,

eig.s,

f2r. 140l

gfd'»‘. 23. 6

h 22, €& cont.
4 6

Fig. 128,

afch. 2 6.

b 4def. 11.

e byp.

d 21. I{!‘fdo

tﬁb. 23. 6.

fo.5.

£35-3.

h:m:ii_ & 4.
dﬂ « 11s

611,

1 fch. 47. 1.

mxS.;‘r.
N4 def. 112
o 3.4¢f. 11,
p28. 1.
qconﬁ'r.
rIortr,

5 4.09 22. 6.

De Conoidibus ¢ Spharoidibas.

EC« CF*: Sq. BAq*©::45Q,2 BAq::f MNq. BM x MA. Item
EC+CF.BC+xCD&:BM=+MA. RM=MS. ergo ex zquo
Tq.BCxCO(*hoceft HLq. BH«HD) :: MNq. R M = MS,
¢quinetiam BH » HD. VHq:: R M+ M S,V Mq. ergo rurfus ex
zquo H Lq. V Hq :: M Nq. V Mq. "unde patet punétum L effe in
latere V N coni ; fimiligue jure tota ellipfis eft in fuperficie dicti co-

ni. 9.E, F.

N??Ez, iEC+ CF =T q, fore B A diametrum circuli, feu bafis
di&i coni,
Prop. X,

Data ellipfe, & linea (CD)ab ellipfis centro (C)ereita in plam,
guod ab una dsametro (A B) excitatur reCtum plano,in quo eft ellipfis ;
poteft inveniri cylindrus,axem babens in direltum excitate linea(CD),
cujus in [wperficse erit data ellipfis.

Ducantur AF, BG ad CD parallelz, quas perpendiculariter fe-
cerre@aFDG; &obAC=CB, *efFD=DG. JamSiFG
alter ellipfis diametro N O zquetar, erit circulus centro D per F,
G defcriprus, & retus plano F A B G, balis cylindri, quem defide-
ramus. Sit enim quodvis pun&um H inellipfe ; aquo ducatar HK
ad A Bbperpendicularis, & per K ducatur KL ad C D parallela ; &
fit LMadF G perpendicularis. & quoniam HKq. N Cq<(FDq)
::dAKsKB.ACq c<ELxLG. FDq; Cl’itHKq fE-FL=LG
¢=L Mq. ergo HK, L M funt pares. Sed & ambz "reGtz funt pla-
no FAB G *adedque parallelz. ergoliquet punétum H efle in la-
tere dicti cylindri per M du&o.

Quod i N O major fitquam FG,fiat FP = NO; erit FP di-
ameter bafis cylindri, itidem recta plano F D C. quod ¢ (imili con-
ftabit difcurfu. '

Sin demum fit N O minor quam FG,'fiat DX =,/: DFq—
CNgq. &plano ACX re&a erigatur X R—=CN, & conneta-
tur DR, erit circulus radio D R, in plano F DR defcriptus, bafis
cylindri, qui datam ellipfim comple&tetur. Nam ftantibus, qua prius
adfompta funt, ducantur LSad FG, & STadK L protractam per-
pendiculares, Etquiaplana RXD,FD X (ibi mutuo ™re@a funt,
o erit F D recta plano R X D, °adeoquelinez RD ;" ? ergo R D,
S L parallele font. Sed & D X, LT Yparallelz funt. fergo trian-
gala RDX,SL T fimilia funt. * Quamobremeft S Tq. SLq (5FL

-".LGJ
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De Conoidibus & Spheroidibus. g1

+LG)::RXq.RDq.(DFq.) nam eft R Dg*= D Xq-}-XRqt47.1
1=DFq—CNq-|-CNq=DFq). ItemFL+LG.AK«KB ®:
FDq.ACq. ergoex zquo $Tq. AKxKB:: RXq ¢ (NCq)

ACq *:HKq. AKxKB, ‘quare S Tq = HKq. ergo cum fint

5 T, H K parailel (perpendiculares enim funt amba plano FAKLT,

Nam planom ST L “rectum eft plano FL T 3 adeoque ST ei re-u 5. 11!
&a) (irque pun&tum § in fuperficie diéti cylindri, erit H in eadem, &

pari ratione tota dara'ellips. 2 E. F,

Prop. X1,

Duod quidem omnis conns ad conm compofisam hakeat vationem ex

rationibus bafinm & altitudinum demonflratum eft ab antecefJoribs 3 feh. 1. 13:
¢ nom abfimsls modo demanftratur guod abfegmentum omne eani ad ab -
Jegmentsum cons rationem habet compofitam ¢ rationibus bafium & alti-
tudinmm. Necnon guod omne [egmentum cylindrs tripla fit abfegmenti_
conics bafim babents eandem cum [egmento, & agualem altitudinens :
eadem (cslicet eft demonfiratio cum slla, quod omnis cylindrus triplus eff
cons bafin habentis eandem cum cylindro, & equalem altitndinem,

10.13,

Scholium,

Etiam hac (imili difcorfa eliciantur,

1. /Equé alta fegmenta cylindrica, & conica, bafibus proportio- vid. 1. 1%
nalia funt.

2. Segmenta ad zquales bafes conftituta funt inter fe ur altitn-  14. 12,
dines,

3. /Equalium fegmentorum proportione reciprocantur bafes & 15, 2.
altitudines. .

Similia fegmenta triplicatam habent rationem homelogorum inba- 1112
fibus diametrorum, (vel axinm fuorum).

Prop, X I1.

8i conoides parabolicum [ecetnr plano (D V X)) per axem (VK) vel Pars L
ad axem parallels (D E G) ; fiet coni [eétio eadem illi , qua figuram  A.
intercipit 5 diameter antem ipfivs erit commmnss [eftio (V Kvel DE)
planorsm ; ejus (D E G) guod fignram fecat, & ejus(V D EK) guod Fig. 1293
per axem ducitur rellum [ecanti plamo. quod fi etiam [ecetur plamo ad
axem recto (B G A) [feflio erit cirenlus , habens centrum (K) in axe.

Quod
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De Considibus, ¢ Spheroidibus.

Quod plano per axem procreetur parabola eadem illi cujus circum.
duétu febat conoides, quodque planoad axem redto intercipiatur cir-
culus, in axe centrum habens, fatis ex ipfa conoidis generatione per-
fpicuo conftar. Quod autem fectio D G fit parabola, primo pelitz
xqualis fic oftendetur.  Sumatur in feétione qgodvis punttum G, a
quo ducatur G E ad D E perpendicularis, *adeogae recta plano VDE

ag.def 1.

Eern (eui nempe planum D E G rectum ponitur). Per E ducatur B A ad
R D E,vel V K perpendicularis ; Pergo DE plano per BE, E G refta
d35.3. elt; ©ergo axis V K eidem reétus eft y quare BG A elt circulus ad
€ 5. 2 diametrum B A. Sitdemum R parameter parabole BV A, & duca-
2% 1“1 ;'oz. tar DZ ad V K "pérpendicularis. Eftque EGq¢=BE=*EA ‘=

b 1. ax1. BKq—EKq =B Kq—DZq. Eftvero BKq 8= Rx VK, &

keono, 11, DZqe=R=*VZ; fadeoque BKq—DZq =R +ZK=R = DE.

1 4pol. bergo EGq =R x D E. ¥ ande feétio D G erit parabola, cujuspa-
rameter R, 2:E.D. :

Pars 2. B. 85 eoncides hyperbolicum [ecetnir plano(D V K) per axem (V K) wvel
Fig. 13c. adaxemparallelo (D E G)vel (plano D E H) per cons conoides com-
pletentis verticem (C) erit [eltio hyperbole ; fiquidem per axem eadem
erit ei qua_ figuram concepit 5 fin equidiftanter axi, fimilis ills 5 atfi
per verticem coni conoides completentis, diffimilis ei. diameter autem
[e&ionis erit communis [eltio (V K, vel D E, vel D F)plansrums ; ejus
guod [ecat figuram, & ejus quod per axem ducitur veltum fecanti plam,
Qued fi fecetur plano (B G A) ad axem relko [eltio erit civemlns ba-
bens centrum in axe,

Quod fe&tio (D V K) per axem hyperbolam reddit illam, qua co-
noides ipfum progenuit ; & quod planum axi reGtum intercipiat cirs
culum, fatis evidens eft. Quod (i D E firaxi parallela ; fint TV,
V R latera hyperbolz D V K, & a D ducatur DZ ad V K parallela;
& protra@i ED st DX =TZ+4-VZ(TV+2VZ).&TV.
VRu:XD. DS ; faciintvero TV,VR, & X D,D S angulos ut-
cunque ; & connexz T R, X § producantur, Sumatur jam in fe&i-

abp. & 4 def. one pun€tum quodvis G 5 a quo ducatur G E ad D E, * (adeoque ad

I. planum DV K) perpendicularis ; & per E ducatur BA ad VK per-
bss. 3. pendicularis, & E L ad D § parallela ; denique per pun&ta Z,K du-
dia. 140l CANtUrd %KP ad V R parallele. Eftque jam EGq® = BE = EA

e1.é. ¢ =BKq~EKq =BKq—DZq %= VKsKP—VZ+ZQ
verum (ductd Q Y ad V K paralleld) et VK+KP<=VZ+«ZQ
\ ] ps
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4 YP+ QY*KP=VZ+ZQ-| VZ+YP+ QY KP. fsax.1.
fergo EGQ=VZ+«YP |- QY «KP. cft autem XD, D S:: §<onf.
TV.VR.‘hocelt XE.EL: QY. YP ; (vel) : DE.Y P.%ade- | #0115
éQUEEL*DE:XE“YP]’:TK—I“ YV &rXiP i K YPJ:a:’}’..
-V Z*YP (hoceft) = QY = KP JVZxYP; (obTK.KPmass,
2,:QY.YP; ¥adedque TK* YP = QY «KP) "ergo E Gq = nr.as. 1
EL «DE. ° quare liquet puntum G efle in hyperbela, cujus latera © “°#%- ‘,"-
XD,DS, diameter DE; quz quidem hyperbola fimilis eft ipfi I Ayok
BVA,quiaXD.DS:: TV.VR, 9.E.D,

Cooll. XD=TV_|.VZ=2CZ.
DS ="VER.- X_E‘. i
R ]—TVZVZ

Quod vero plani fe&ionem attinet per centrum C du@am, produs
catar FD Cad N,itant it CN = CD 5 & fetionem D VK tan-
gantretz V M, DM ; & (umpto in fectione D F pun&to quovis H
ducatur H Fad DF perpendicularis, (adedque reéta plano F D V K)
& per F ducantur BA ad 'V K perpendicularis , & FOad DM pa-
rallela, Eftque BF«F A, (F Hg}) FOq?: M Vq, MDq. ergo p 16. 3 44l
ordinatim applicatarum F H in fectione D'H quadrata e habeot ut 9 16.5-
qQuadrata F O in fectione D O, *hoc eft ut reangula NF D. sergo rc}'c'o‘:,”'f”’f"
D Heft hyperbole, cujus N D eft axis tranfverfus. quia vero E Gq w,w_'f:_' N
fc—FHq; &XE«ED=aNFx*FD (uiaDE=DF& XD 1 40l
=2CZ=22CD)nonerit EGq.XE » ED :: FHq. NF « FD 5 ® hoc t cor. 5. 2
eft non erunt harnm fectionum latera (ibi proportionalia; nec ideo U *1- L-4pek.
fimiles erunt. ‘ergo cum fefio DG ¥litipli BV A fimilis ; erit festio ¥ P -
D H eidem diffimilis. Q.E.D.

Si grodvis [pheroides [ecetur plam (V B X A) peraxem (V X)) p,s +3.C.
vel ad axem parallelo (D E L) [eitio erit ellipfis, fignidem per axem,
ipfailla gue figmram concepit ; fin equidifpanter axi fimilis iy dia- Fig. 131,
meter verg [ectionss erit commmnis feftio (D E) planorum ; ejus nem-
pequod fecar fignram, ejnfg; qhod per axem duci:nr reltum [ecants
Plana: quinetiam fi fecetnr plans rects ad axem, [elbio civenlus erit,
habens centrums in axe.

Primum & ultimum ¢ (phieroidss oreu fatis liquido vetificantur.

M 2 Porro
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a16. 3 Apel,
boonv. 32,

1.4pol. & X2
1.elem,
€4 & 22, 6.

dri.s,
econw, 11,
1. Apal.
fronﬂr.
£15.9.

Pars 4.D.
Fig.132.

a18 11,

b prits,

€381,

*

?ig. 133

De Conoidibus, ¢ Spheroidibus.

Porto reta A W conne@at axium (A B, V X)) terminos A,V 3 &
ducatur E Sad AV, & DS ad A B parallele. Sumatur autem ut-
cungne pun&um L in fe&ione, 3 quo ducator LH ad D E perpendi-
cularis 5 & per HreQla M N ad V X perpendicularis. demum re.
&z AT , VT feftionsm V- A X contingant. Efique MH «HN
(HLQ)DH +«HE #::VTq. ATq®: C Aq. Cvq-: DSq. DEq,
d:HLg DHxHE. ergo fe@io DLE eftelliplis, cujus axes
funt D E,DS; & fimilis ipi VBXA; quia DS.DE*:: C A,
CVe:BA VX

i dictarum figurarsm qualibet plano (BV A) per axem (VK) fe- -
cetur ; & punitis(G) in [uperficie fignra extra [eFionem exiftentions
cfﬂ?ﬁ ad plamum [ecans perpendiculares (G L), sntra figure [ebtionem |
caacne, !

Per G ducatur planum axi, 2 (adedque plano per axem) retum;
bergo communis fectio B A erit diameter circuli BG A, < & perpen-
dicularis G E cadetin B A. *ergo pun&tum E eft intra feltionem
BV A. Cun&is his fubjecit Archimedes.: Horum omninm perfpi-
cozfunt demonftrationes. Ita vifum illi i8udvexdr. Nos tamen lucem
iis qualemcunque conati fumus accommodare ; non nemecerté (piffas
tenebras offudit. (Cui placet immani tadio vexari, Rivaltum adeat in
hzc commentantem , iplinfque deliderio, ni fallor, abundé fatisfier),

Prop. XI11,

Si concides parabeli cum; plano fecetnr, neque per axem (VK) nec
agwidifbanter axi, fectio (D L E ) eritellipfis. ‘Diameter autem ejus
major, erit refta (D E) intercepta in conmde 4 faita [eitione planorum
© ejus guod figuram [esat, © ejus guod per axem tranfi relum [e-
canti plano: minor autem diameter aqualis erit diffantia (D F) dus
CLarnm & majorss diametri termings axs pavallelarnm (D QL EF).

2iyp, 10 4 def. Capiatur enim in [e&tione pun&um quodvis L, a-quo ducatur LH
1l.

b 35. 1 Apol.

d7.5,
€ 449 226,
f16. 3. Hol,
£ 11.5,
h2x, 740l

ipfi D E, *adcoque plano V D E, perpendicularis. & per H ducatur
B A axi perpendicularis. Recteporro TSad DE, & VNadBA
parallelz tangant fectionem D V E, & ducatur T P ad V K perpens
dicularis. EftqueobV S*=PV,¢etiamN8§ = N T. ¢ergo N5
NvVq*(heeeft:: DEq.DFq) NTq.NVq f:: DH« HE. B Hx
HA(hocelt) : DH «HE. HLq% :: DEq. D Fq. ergo fedtio
D L E habet proprietatem ellipfis, ecujus axes DE, D F. O E D.

Prep,
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Coroll. QUH (xqualis dimidiz diftantiz) eft femiaxis minor,
Prop X 1V,

Si conoi les byperbalicum fecetsr plano (D EL) coincidenti ommibus Fig, 134.
lateribus cons convides complettentisy non ad reftos axi (V K) [ectioerst %
ellipfis, ejus antem major diameter erit illa (D E) gue intercipitur a
conoide 4 falta felkione planerum G- ejus quod [ecat figuram, O ejus
quod per axem ancithr reckum [ecanti ?lsno.

Nam eAdem fa®? przparatione, qualis in prazcedenti, monftrabi-aconv. 21.
tur fore femper D H x H E.HLq:: N Tq. N Vq. *unde feétio erit 740l
ellipfis, & diameter ejus D E, major quidern-aleerd, quiaP V *= s -'*’g,' i
VS, ‘adedqueTNLT'NS‘*l:"NV. 321';’! $ge

Coroll. Sifiat TN,NV :: ED. M. erit M altera diameter. '

Prap. XV,

Si oblongums [pharoides [ecerur plano (DEL) non recto adaxem Fig. 135.
(V X), fetio erit ellipfis. Diameter antem ipfius major erit illa (D E)
gaa intercipitur in [pharoide 4 faéta planorum [elkione, ejufqne guod

*

[ecat figuram, & sllins quod per axem ducitur fecants plano rettum.

Quad fe&io fit ellipfis, cujus diameter D E non fecus quam in
pracedentibus facil¢ apparar. Quod vero D E fit major € diametris,
hinc (admiifis qua prius) patet, Per centrum C ducantar ba axi
V X perpendicularis, & dead BA parallela. Et quoniam quadrata
ex de, ba*le habent, ut N TqadV Ng, hoceft ut D Eq ad quadra- a 16. 3. 4poll,
tum alterius diametri; & (it d e major quam 4 4, erit D E major alte-

radiametro, 9 E.D,
e Coroll. I.

Siquidem prolatum {phzroides plano fecetur ; alia quidem eadem
erunt, fed intercepta in {phroide linea (qualis D E) miner erit dia-

meter.,
I1

Exiifdem quoque patet in omnibus figutis,quod (i parallclis planis

fecentur ipfarum fe&iones (imiles erwnt.
Nam quadrata € perpendicularibus L H ad comprehenfa fub feg-
mentis D H,H E retangula femper ealdem obtincbunt rationes,
zquales
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-Fig. 136.

a 12 bujus.
b 26.1 4pol,
¢ byp.

Fig.137.

De Conoidibus ¢& Spheroidibus.

xquales fuilicet ei , quam habent V Nq ad N Tq.
Coroll. I11.
Sifiat TN.NV :: ED. M. erit M altera diameter.

Prop. X V1.

In convide parabolico A guibufcungue punttis (D) in fuperficie cong.
sdis ductis wd axem (V K) parallelis (F DE), gue (BF) in eafden
partes ducuntur, ad-quas [wiregns gibba, cadent extra comides guz
vero ad alteras (DE) intra.

Nam fi per E F & axem V K ducatur planum, * faciet parabolam,
Yextra quam DF tota cadet, & D Eiintra ; quiaeft FE ad VK pa.
rallela, ' ;

Prop. XV 11,

In conoide hyperbolico, & quibmfonngue punctis (D) in ejus fuperfisie,
duttis veétis (b D L) parallelss alicus relte (CG) que eff in conoide,
#nita per cons conoides complectentis versicem (C), que (DF) adeaf-
ders partes dncwntir, ad qhas funt spfins gibba, cadent extra convides,
gne (D E) ad alteras, imra,

a1 bupws, 5. Namfiper CG, & D E ducatur planum *fiet hypefbo!a, cujus
bay.I4pal  centrum C, Pergo data CD H, & € G erunt diametri 3 quapmrp-

Fig. 138.

a 8def. 1.
b 12 hujus.
c Yo. I Apol,
d7. 11,
e 12 hujus,
£ priils.

g 18. 3.

ter D E his intercidens tota ad partes E intra, verfus F vero extra fe-
&ionem cadet.
Prop. XV 111,

S figaras conoides tangat plamwm (D T) non Jecans conordes, #n o
tantum punétotanget; €& per taltum (D) & axem (VK ) duttum
planum (D V K) reltum erit tangenti plano (D T),

Si fieri poteft, tangat planum D T ‘etiam in Y, & per pun&ta DY
ducantur re€te D'E, Y Z axi parallele ; itaque ductum per has pla-
num aut per axem tranfir,aut i parallelum eft; inque conoidis fu-
peficie fectionem Pefficit coni, “quam refta DY fecar; cum igitus
DY ¢fit in plano D T, hoc fecabit conoides, adverfus hypothefin.

Porro ducatur D N axi perdendicularis 3 ©hxc diameter erit cire
culi ad planum D V K reti, cujos cum tangenti plano communis fe-
&iofitreta DT ; bzec igitur circulum tanger (f nec enim fecat) Sus—

e
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de D T ad D N perpendicularis erit, & proinde bre@a plano D V'K, h 4 def. 11,
ergo planum.quodque per DT, adedque planum tangens kreétum k 18.1x. .
erit plano D V K. 9.E.D.

Coroll. Quavis in plano tangenti reta conoidi occurrens tangit
conoides ; & quamlibet in conoidis fuperficie factam {e@ionem.
Nam fi re@a conoidesipfum,aut in ejus fuperficie factam fectionem ali-
quam fecaret,planum(contra hypothefin) fecaret conoides,

Prop. X1X.

8i (pharoidon figurarum quamlibet tangat planum, fignram »on fe-

- cans , in o [olsm puntbo tanger ; quodque per taltum, & axem du-

citur planum, tangenti planoreltum erit.
Prorfus eodem modo demonftratur quo pracedens.

Prop. X,

Si (*conoideon ant) [pheroideon figurarum gualiber fecetnr plane +;, . &
per axem (V X) & [eEtionem contingens dncatur retta guedam (DT), i, 4 :;':r{:-:;{ 5
G per tangentem erigatnr planwm plano fecanti reltum, contsnget figu- dem.
vam in eodem punito (D), in quo & reéta(DT) coni [ebtimem tangse. Fig. 139.

Nam {i fieri poteft alibi tangat di€tam per D T planum putain G ; ¥ 38am
& 3 G ducatur G E re@aplano DV X ; *cadet hacin ipam D T ; 538’,‘ e 5
bande panétum E cerit intra coni feétionem, contra hypothefin. AT

Prop. X X I,

Si figurarum [pheroidon. aligham dws plana parallels (RT, BS) Fig, 140.
:;{:Isfngam, contatus jungens (B A) per [pharoidss centrum (C) tran/-

it.
Planum per B, & axem V X plano tangenti B Sere@umeft ; ®a- a 19 buj.
dedque plano A T. planum per A, & axem tangenti plano A T "se. b[chu14. 1T,
&umeft 5 bergoplana B VX, AV X aut paralicla funt, aut coinci- ﬁ-:ef- -
dunt; “non ilnd, crgo hoc. Igitur communes plani BV AX cume ;m,'&}i;,_‘s
tangentibus planis feGiones BS, A T “paralicle funt ; & crangunt bujus,

feinv. a7,

elliplim B VA X, fergo re@a BA per centrum tranfit, Q. E.D. fem -
2 P .

Pﬂ?a
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88 De Conoidibus & Spberoidibus.

Prop. XX1I1I,

Ss figurarnm [pheroidum quarmcungue contingentia dicantur dus
parallela plana (B S,A 1)) ducatur autems per [pharoileos centrum (C)
planum alignod (D E) tangentibus parallelum ; que per effeCtam fe-
Etionem ducuntur tattus conjungenti (B A) parallele (DM) extra
[pharoides cadent.

Sumatur in fe&ione pun&um quodvis D, & per BA ac D duca-
a16. 11.  tur planum, cujus cum parallelis planis communes fectiones fint reQz
batbujws. SR, DE, T'X. haigitur *parallele funt, & D E per centrum tran-
3 f}*’?b“;m ¢. Tir, quia centrum elt tam in bre&ta B A, quam in plano per D E)&
¢ cilf.18. b;j.' fe@io BDAEeft “‘cll!pﬁs (aut forte circulus) & BS,A T hane fe-.
f conv. 27.  &iomem ‘tangunt, adeoque B A, D E funt  diametri sconjugata, et

240l goque per D duciturad BA parallela (DM) tangit fectionem

: 47. 1 dpet‘ 1 i i . ol
isz- 2 ook B D A Eadeoque fphxroides ipfum. Q.E.D,

Fig. 141.

Prep. XXIII,

Fig. 142, Ompss fignra pharoides (V D X E) felta plano (D E) per centram

(C) bipertitnr aplano, cum spfa, tum [uperficies ejus. L 2

Operam ludat, opinor , qui rei tam clarz lucem conetur addere,

Sané fi (duéto per axem V X plano ad planum D E reto) femi-el-

lipfes DVE, DXE f(imiles fint & aquales, quidni eodem modo

portiones fphzroides DV E,D XE aquentur & affimilentur peni-
tus ? {ibi congruent utique : plura tedet,

Prop. XX1V.

Sl
2 Elg; :E“ﬁjj;ro Data cujufcangue conoidis portione (BV A) refeit plano (BO A)
75@2’#‘2 retto ad axem (N K) (vel cujufliber [pharoidis non majorss dimidio
*lego txdvrey [pharoide portione fimiliter abfeif[a ) poffibile eft fignram folidam ine
vyReudosy s (cribere, &5 aliam circumfovibere, ¢ cylindris ague altis *compofitam,
P12 EXSYROY. ita wt figura circumfcripta [peret inferiptam minori quam propofith
Ty TUYKE L ” . A z ki

ol guacungue folida magnitadine (L)

a 12 bujus, Secetur conoides plano per azem ad planum B O A re&o, :facien-
te coni fectionem BV A; & fuper circulum BO A conftituatur cy-
lindrus B P QA, habens eundem cum conoide axem VK ; qui qui,

' dem
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dem, *2quifeto axein punctis N,M,L, bic dividatur ut Gt cylin-b 1. 10. & 11
drus B X X A, altitudine K L, minor dato folido Z, .Per divifionum *- *
veropunéta L, M, N ducantur re¢te X Sad B A paralielz, feQlioni
occurrentes punétis B, A ; per qua ducantur reétz IA, mp sy ad
V K parallel®. Jam circa axem V K circumvolurj figuri Beapyrp _
ax A liquet “effici fizuram conoidi circamferiptam, ‘conftantem ¢ cy- €20; defurr.
lindris B2, BA, B #, By xqué aliis (nam re®a« B, A B, . B e
dcadunt extra conoides; & re@® B A funt 2diamerri cireulorum 4165 17, 225
parallelorum ipliB O A; & altiuditnes K L LMddece zquantur), € conf.
Irem circumdu®d figurd [ » BA 5 m [, patet infcripram effe conoidi
figuram, itidem ¢ cylindris zqué altis compofitam ; (namre@z /B,
m B, »B intra fe@ionem jacent &¢ ) quia vero cylindrus B 2° Zqua-
wir cylindro Ba, & cylindrus B 7 cylindro B #, & fcylindrus B # fr1.x2.
cylindro B liquet circumfcripram excedere inferiptam cylindro
B, hoc eft minore quim folido Z. 9.E.F.
Coroll.  Cylindras Bx eft exceflus figura circamfcriptz fupra
inferipram,
: Prop. XXV).

Data conoidys cujufcungue portione(B O A) refeita plan (BO A) Fig.143.
#on reftd ad axem (vel [pheroidiscujuflibet non ma joris dimidso [ph.¢- ;
voide [imiliter refeta] poreft ipfi figira [o'ida inferibi, alidgue circum-

[eribs,ita ut figura circwm/cripea inferiptam excedat minov, quam
propofita quacungue magnitudine [0lidi (2).

Secetur conoides plano per axem ad planum BO A reéto; = framt R
fiar conifecio B V A, cnjus communis cum plano B'O A fe&io B R B heneh
‘erit diameter elliplis BO A. fectionem vero B V A <tangat ez ¢ [l §3.2 Ap,
R Qad B Acparallelain V; a quo dducatur fe&ionis diamerer V. K. d 1o. 1.
Super ellipfe ‘vero BO A © conflituarur fegmentum cylindricum € 10- bujm,
BP QA, habers axem KV: @quifecerur autem V K in - punéis S
L,M,N, ita ut ducto per L plano ad B.O A parallelo, f (it fegmentum
cylindricam Bxx A minus dato folido Z. Per didta porro divilio-
num punéta ducantur reéie X S ad B A parallel®,; fectioni occurren-
tes punckis B,A ; unde duéis per B A planis ad ipfum BO A paral-
lelis (hoc eft rectis plano B V A)fent ellipfes, quarum dizmetrt BA;
ad quas utringue ¢ conflituantur cylindrica fegmenta B L, BA . Bm,
By &¢. quornmaxes K L, L M; M N, ¢~¢ aquales ‘inter fe.  Fa- _
€tum conftat, urin pracedente ; quid plora ? ' *( Subjicit Ar-
Kis prlibatis, * demonftremus quee de figuris propofira funt. chimedes )
Haéte-
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Hattenas nempe propolitiones lemmaticas praftravit, jam princi-
pales aggreditur, quibus iftz delerviunt,

Prop, XX V I,

Fig. 143 Quacungue portia (BY A)) convidis parabolics re[ecti plamo (B O A)
retto ad axem (V K) [efquialtera eft coni (B A) bafin babentiseqn
dem portions, & axem.

Sifieri potelt, fit primo port BV A =—icon BV A, Portioni
circnmicribatur figura (qua vocerur ¢) & infcribatur altera (qua di-
catur 4) utraque conftans cylindrulis, juxta 24 hujus, ita ut p—vf=a
port ABC—3conAB C; nnde cum *fit¢ c—port A B C, eritd

ag.ax.1,

blocts.. Graten ABCY= cyl gi?j- Sunt autern figura circumferip.

fl‘:fﬂl ..  przcylindri <(equé fcilicet alii) B, BA, B », B ad (e ordine Syt

ez 12, fuz bafes, “hoc eft ut quadrara radiorum BK,B L, BM, BN, hoe
fao.ld0 efturaxes VK, VL, VM,V N, ®hoc eft juxia hypothefin primz

hujus, ergo cam cylindrusBP Q A “equetur totidem 2qualibus ho-
g eor. 24 buj. rum maximo B x ; & figura -} & iplis his omnibus, dempro magimo

BP QA . BPQA,
: . fed prius erat J = cyl zQs_,qm;

h 1 ba. B eritcyl

repugnant. :
£ v Sinverd dicatur effe > conBV A cport BV A5 kfit jame —
lg.ax1. ~SrconBVA—port BV A; adedque cum ficport BV Al

Mot *erit $ =22 con BV,A, hoc efte =3 cyl BMZNA’ *quod eft

n 1 bujus.
abfurdum.
Ergo potius eft portio BVA = 2 conBV A, O.€.D.

o118 2 12, Archimedes adhibet fecundam hujus, hoc fermé pa&o. Quoniam
pao. 14pol. eft cyl B[Bﬂ. LA%:(BKq.BLg?:) VK.V L, &cyl XS mA
qI1,12, XS
:z},i}m‘ °:: (B Kq. BMq? ::) ViK. V M. & fimili modocyl X S.# A :: VK.
1 hujws. VN & funtcylindri X § %equales inter fe, *adeoque proportions-
Olindr i les rotidem aqualibusipli V K, *ergo erit illorum
ondye #  fumma (hoc eft eylindrus Be QA) ad omnes /A,
{S.X5,XS.XS, VK.VK VK.VK, :
}‘m‘ m)‘:‘ o VVL.VM.V;I{. m A,x A, ut toridem V X ad‘ VL~V M4-VN;
“hoc eft in majori ratione quam 2 ad 1 &¢. Reseo-
dem recidit, at nofter modus fimplicior videtur, & clarior ; qualem

proinde nos in fequentibus haud verebimur ufurpare. Cor.
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Cor. Conoidis parabolici portio dimidia eft cylindri ad zqualem

bafin & ®qué alti. g
Cor: 2. Hinc datd parabolici conoidis portione re@to abfciff3, Fig. 144,

facilé reperitur zqualis ei conus, aut cylindrus,
Si protrahatur axis KVadD,ut it D V=% K V. erit conusBD A
—iconBVA=potBVA,

Schol.

Indivi(ibilinm methodo facilé deducitur hae propofitio.  Sit enim
VN =4, UK=Aj; parametcrr, vel R. €ftque

BNq=" 74", Summacft l%éergo fummacirculorom B Aeft , ;5 , buj.

BMq=1rs

BLq=1r4C = RAA = RAA o ee

BKq-—_ RA d‘i“ . _*Conus BVA eﬂ‘-ér ——.3 Crgo- BKq '%K
-—.3__"

Prop. XXV I,

winetiam fi plano (B O A) nonrelto ad axem a conide parabolico Fig. 145,
refecetar portio (B V A).fimiliter fefquialtera eff fegmenti coni( BVA) ;
bafin habentis eandems cum portione, C; axem ewndem.

Si fieri potelt, fit port BO A 1 fegm B V' A, portioni circum-
feribantur & infcribantur figure (qne dicuntur ¢ +4) conftantes feg-
mentis cylindricis, juxta 25 hujus, itafcilicer ut p—4 =D port
BV A —fegmBV A. unde erit 4%+ feg BV A. Sunt autem afeh. 11 huj,
fegmenta cylindrica Bx,BA; B, Bv, * ut bafes fuz ellipticz, beor, 7. buy.
"hoc eftut B Kq, B Lg, BMq, BNgq, *hoceft utaxes BK, €305 S

d confir.

BL, BM, BN, “hoceft rurfus juxta hypothefin prima hujus &t fuisd.
‘quare fegm BPZO‘A 54, hoceft } fegmenticonici BY Ag—4 b 4

qwod oftenflis repugnat:  Sin dicatur port BVJA==2 3 fegm BV A,
itidem confequetur abfurda contradiétio, ficut in precedenti. Ergo
potius eft port B V A fefquialtera fegmenti conici BV A, 9. E. D.

Hinc quoque facilé reperiator fegmentum conicum aut cylindri-
cum (vel etiam conus, & cylindrus) 2quale ejufmodi portioni.

N 2 Props

SCD LYON 1




DeConvidibus, b Spheroidibus.

Prop. XXVII1,

St comoidis parabolici dre portiones (BV A,SD G) refecentur
plenss, altera guidem (B V- A} reétoad axem, altera vero (5D G)
soliguo, fint vero portionsm axes (V K, D E) aquales 5 pertiones erunt
equsles.

Secetur conis plano per axem ad planum $G reéto, * faciente fectio-
nes BVA,SDG ; quarum diametri VK,DE ; conne&tantur autem V B,

Fig.145.

at2bujus, A,

b byp, . A

cor s hujus. VA& DS,DE 3 & ducantur GL ad DE (protra@tum) & O Pad SG

d7.s. perpendicularis. 8 propter DE P=VK, ¢ eft G L =—=AK. ‘unde GE.

£4: i- GL).(hoceft DE, DP, 4velVK,DP) :: GE.AK % GEx
¥ g

o Ak AK.AKq. 8 5untvero GE, & GL, vel AK femiaxes elliplis, qua

b 6 huins. ~ + Daliseft portionis SD G ; "adedque G E * A K ad A Kq, uthzcel-

kri. g liphsadcircolum radio A K. ergo ur altiuda V K ad altitudinem

#fch. vy hei> D P, ¥ita eft reciproce balis fegmenti conici S D G ad conum BV A,

m 26 & 275 lergo conus B V A fegmento conico S D G aquatur, ™ & ideo portio
Ci5se BN AportioniSDG.  9.E.D.

Proop. X XIX..

Fig. 146, Si conoidss Payabolics due portiones vefecentur planis, guomodocungue
duttss, portiones ad [& m:«tuo rationem habebsnt eandem, quam qiadras
ta axinm [worum.

Per ax¢m cenoidis ducatur planum, quod efficiat fetionem ; in

228 bujus. - cujus axe lumanrur a vertice reéte V K,V Z datarum portionum
b l;gfi' 26 axibus zquales, & ducantur B A, X Yad VK perpendiculares : *funt
k3 HHE. %

o o St igitur -portiones B V' A, X V Y xquales datts ; ha vero fe habent

<ty invicem Put coni B V. A, X V ¥, <hoc eft in compofira ratione bafi-
erx. 14k vm & altitedinum, hoc eftin ratione compofita ex rationibus ¢ B Kq
f23. 6. ad XZq,&VKadVZ, choceft compofita ex rationibus VK ad

geonf. 075 VZ, & VKad VZ; hoceft, ‘ut VKqadV Z g, & hoc eft i qua-
drata axium datarum portionum. Q.E.D.

Prop, XX X,

Ompnis byperbolics conoidis portio (B'Y A) refeltaplano (BOA)
vecto ad axem, ad conum (BV A) habentem bafim eandem cum por-
tjoné, & agualem altitndinem, have habet rationem, gnam habet aqui
Ulis(KY) & axi (VK) partionss , & triple (VY) axi accedentis

(ve)

Fig. 147.
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De Conoidibus, ¢ Spheroidibus, ‘93

(V C)adegualem (X 1) uirigue & axi portionss, & duple (V- T)
accedentis Axi.

Sit aliquod Z.con BVA :: KY.KT ; & fi fieri poteft [it pti- 224 bujus,
mo Z —port BV A, *Portioni circumfcribantur & infcribantur
figure (quee dicantur ¢, & ¥) utraquc conftans cylindris, juxta 24
hujus, ita ut (it 9 ——Sport BV A—Z ; *adcoque Z =2+ ; {unt
autem cylindri Bx, BA, By, Bradfe, but-bales, hoc eft ut BKq, b 11.y31.
BLg, B Mq,B Ng, ¢ hoceft ut retangula TK V,TLV,TMYV, ¢ 212,
TNV, (choceft utTV—4-VK «VK; TVVLxVL, TV 421140
+VM*VM,TV--VN=«VN) fhoc eft juxta hypothefin ter- § .~ &
tiz hujus; ergo Scylindrus B Q (@qualis fomma maximorum Bx) o, f‘}m 3
ad figuram infcripram ¥ (zqualem fwnma tzqualinm cylindrorum 3
dempro maximo) f¢ haber, ur feftangnla totidem zqualia maximo 4 bujm.
TKV ad inzqualiare@angnla TLV , TM V, TNV, "hoc eft in k 1. 5.

: 2 : L pihd : jorera- 1 :
majore rationequam K T ad 3 KV =% V T, hoceft in majore ra n:i:’f}g_ 5 cor.

tione quam cylindrus B Q ad Z (nam eft K—SI K—}—;-- YV CE:: (KT 4. 5.
N 10,1z,
KV -3V C KT KY":conBVA.Zo:)eyl B 2 0000
KV 3 q 24 hujus,
deoqueK T.~—. -~V C:: cyl BQ, Z) Pergo¥=aZ; quod re- '3 hujus,

prifs,

pugnat prius oftenfis, Sin dicatur Z c—port BV A ; *fat g—1
~2Z—port BV'A ,*adedque ¢ Z; & quiacyl BQ. ¢" 2 KT. ¢ 1q,5.
LKV 4 2vTsacyl BQZ; terite o Z quod itidem repug=c
nat. ergo potius et Z—port BV A, 9.E.D.
: : Schol.

Hinc facilé reperitur conus @qualis datz hyperbolici conoidis
portioni (BV A).

Fit KV -2V C.KV . 3 VC :: KV. K D. Efique con BDA. Fig. 148,

con BVA: KD, KV :: KV - 3VC.KV—+ 2V C :: port
BV A,conB VA, undeconBDA = port BV A,

Schol.

Indivifibilium methodo facilius tranfigitur hoc negetiam, :
. : Sint .
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04" De Conoidibus & Spheroidibus.
; Sit VN=aVK=A. cft
CR :.il Apoll, BNqe= ""’"l“"r' an
3

BMqﬂ.—_zm-l—-EqM
Ban::g,m-]—-E gaa
BKq «=RA - T Aq.

€ fchol. 1 buj.
¥Jeh.1o.de = Summa “RAA -—]—47 ELAMA
lic, 2 T 3 ¢
*hoc eft ;\_ Ergo fumma circulorum B A, eﬁ% *:&‘:ﬁ -}- 15. ‘%f At cohus
5\: ,E%?VK BV AZelt *gs;R?A A % A‘:A. Horum vero eadem eft ratio quz
I 5‘ s‘v

3T -}-Aad T -}~ A (quod patet iftas fommas multiplicando per 3T
2

& dividendo per RAA). Et hoc, opinor, modo Archimedes hane |
proportionem adinvenit,

Prop. AXXIL

Luinims finon velko ad axem plano refecetur portio hyperbolici co-
noidis, ad [egmentum cons, bafin habentis eandem cum portione, enn-
démaque axem., hanc habebst rationem, quam aqualis utrigue, axi nems
pe portionis cum tripla accedentis Axi, 4d agualem ambabus, axi neme
pe & duple accedentis axi.

Probatur ut antecedens, nifi qudd pro circulis hic ellipfes habean-
tur, Confer Propof. 27. -
Prop. XXX 11,

Fig. 149.  Omuis figwre [phevoideos plamo- refelte per centrum (K) reftoad
axem (V T% dimidinm (B V A) duplum eft coni BV A) bafin haben-
tiseandem Cms portione, € enndem axem.

224 Bujus. Si fieri poteft fit 2con BV A== port BV A portioni *circom-
¥ s in prievibs feribantur & infcribantur figura (quas pro more voco ¢ & ) itaut
fitp—+4—oport BVA—3conBV A ; Pacideo 2 conBY A—-SJ ¥

unt
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De Conoidibus ¢ Spheroidibus. o8

Sunt autem cylindri Bx, Ba, By, By adfe car BKq, BLg, BMg, c 1.1
BNgq, ¢ hoceftur re@angula TKV, TLV, TMV, TNV, ¢hoc d 2x. 14y,
efturVKq, VKq—KLgq,VKg—K Ng, V Kq—KNgq; ergo cy- F s.bz._
lindrus BQ® (xqualis fummz cylindricorum aqualium maximo Bx) gf; ’:3:"
ad figuram J * (zqualem famma inzqualium dempto maximo) <fe 3 cor. 10 0
habet ut totidem V Kq, ad reliqua V Kg—V Lq,V Kq—V Mq, VKq  ~be.

—V Nq, &hoc eft in majori ratione quam tot V Kqad VK q, VKq— k ro. 12,
vlg, VKq—V Mq, Vkq—VNq, & hoc eft in majori ra- l1o. 5.

tione quam tot V Kq ad tot VKq—3% V Kq (quia toeXRg 4 -

VLq--V Mq-|- VNq) hoceft quam tot V Kq ad tor3 V Kq,
hoc cft quam 3 ad 2, “hoceft quam cylindrus B Qad duplum cont
BV A. 'unde fig J—22 con BV A. verum erat 2con BV A=34,

qua repugnant.

Quod i dicatar 2con BV Ac—pot BVA; mfat p——Jy==3 2C0n 1 24 bujus.

BV A—port BV A, adedquee—= 2 con BV A. verum comrs; D o fa <y
priorem difcurfom inverrendo, "patet effe 2conBV A ad cylindrum PFIO‘ S A
B Qin minori ratione qudm V Kq, VKq—VLq, VKq—V Mg,
V Kq—V Ngqad ot VKq , *hoc eft quam figura ¢ ad cylindrum BQ,
radeogue effe 2con B V A=3¢, quod repugnat. Quin potius ergo
eftport BV A = 2conBV A. 2.E.D.

Per indivifibilia: it VN =4, VK= A,

7
BNqge= ra— < 4de

‘ & 134 1 4504
BMqe= zm-—-;qdd-
BLq»= 3m——%944-
BKqe=RA— _%Aﬁ
€ Summa eft Ez_&i& 9’% f‘_g@ & fumma circulorum BA eﬂ% :iﬁﬂ{:j}nﬁa
RAA_R A’ \ Asem: R RNy, ” "
| o Atverd conus BV A Jdeft &3 T 3 g 5,3; 1 4pol,
BKq{=RA-}- E{TAA). ergo cum ifta fummad fit ad hanc ut 3; - it

Aad T—A ('t pater utramque ducendo in T, & dividendo per
; RAA)
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06 De Conoidibus & Spberoidibus.

L’;f{"f RAA) hoc eft in praefente cafu ut 2 ad 1) A quia e A)werit por-
.5 2 _
tio BVAadconnm BV A,ut22adr.

PTUP. XXXIII.

Luinetiam [i [pheroides plano non refto ad axem per centrum [ece-
tur, fimiliter dimidinm [pheroidss duplum erit [egmenti coni bafin has
bentss eandem cum portione, eundemque axem.

Non abludit demonftratio ab illa pracedentis: confer propof,
27 &31.
Prop. XXX 1V.

Fig. 149. Omnis fighre (pharoidis(B V A T) plano feitareéto ad axem (VT
non per centrum (C) portio minor.ad conum (BV A) bafin babenti ean-
dem cum portione , & axem enndem (V K) banc hates rationew, quam
utrague (V C -\- K T) & [emiffis axis [pheroidis; G axis majoris
porsionis ad axem (LK) majorss portionss.

Vides in pracedente lecundiim indivilibilia proceffu, qui generalis
eft, & ad qualliber portiones (etiam hemifphzroide majores) zqué

fpectat, effe portionem BV A ad conum B V A, ut %T —A ad T-A,

hoceftutVC|-KTad KT. Q.E.D.
Sin _Archimedss {tri€tiorem difcurfum aves cognofcere ; fit aliquod
Z.conBVA:VC - KT. KT. & fifieri poteft, fit primo post
3 ki B V A —Z. Portioni vero BV A ‘rurfus circumfcribantur figurz ¢,
s I'f“;"- ,itaut ¢—¥ =2 port BV A—Z ; ac binde Z—3 . Sunt vero cylin-
f2 bujus, dri Bx,BA, By, B? ad fe ‘at reétangula BKV,BLV, BMV,
BNV, adeoque cylindrus B Q ad infcriptam figuram &, fut tor re-
étangula TKV ad re@angula TLV,TMV, TNV,

Eftvero ¢TK» KV*=TL «LV.]-.2CK = KL -}-KLg.
TK » KV*=TMx« MV -~ 2CK » KM - KMq.
TK * KV*=TN =« NV -}~ 2CK % KN -}~ KNg.
TK « KV*=TK = KV — 2CK » KV ._}_.K\"q.

5. 2 *Nam exceflus re€tangulorum TKV, TL V 2elt C Lq—CKq "=
42 CKq-}~2CK * KL + KIq—CKq = 2CK -}~ KL - KLq. &¢.
o¢
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De Conoidibus & Spheroidibus. o7

Severo habet fomma juxta 3™ hujus; #2CK«KL -|- KLg™y
kadeoq; tot zqualia maximo :CK+KV Y2CK+«KM KMq (k3 bajus,
-+ KVqad omnia inzqualia fe habent §:CK+K N KNg.
in minori ratione, quim 2CK K Vad (_2CK+«KV -+ KVg.
CK-+ $ KV hoceft qamKTad CK -}- & By, '€Yg0 per Con- | 5. <
verlionem rationis tot @qualia maximo funt ad feipfi demptis his in-
zqualibus (Boc eft omnia re@tangula TK Vadipa TL V, TM v,
TNYV) in majori ratione , quam KTadK T dempto CK4-

ISY; hocelt quam KT ad C V—?/. "ergocyl BQ¥ —KT.CV—m1e. 7,
3

niel 1z,

!‘3’;_". Eftverdcyl BQ.Z%: 3conBVA. Z°: 3KT.VC KT o/
::KT.VC--!—--I%Y (nam VC KT =3V C—-VK). "ergo ¥

=3 Z, contra quam prius eviGum eft.
~ Quod fidicatur effe Z &= port BV A, fatp—prenz port p 24 hujust
BV A, acideo #== Z. Jam (oftenis infiftendo) eft cyl B Q.ad -
uram circumicriptam ¢, “ut tot retangula TK V' (quot funt cylin- q #t in prac.
§ri BxinBQ ) ad rectangula TKV,TLV,TM V,TN V. verami
tot rectangula TKV(thoc efttot 2CK « KV - K Vq) ad fummam , pridis.
2CK « KL ~-KLq 0 *fe habent in majori ratione ‘quam 2C K's 3 éujm.
1CK nKM-}-.KMq% KV (vel KT) adCK+ £ KV. &
2CK » KN ~}-KNq ) idco dicta redtangula TKV ad feipfa dempri
hac fomma ("hoc eft ad reétangula TKV, TLV, TMV, TN V)

*in mineri ratione erunt quam K T ad CV —-~—Y, "hoceft quam cy) © ¢ ¥

BQad Z. *quare cyl BQ, ¢ ~2 ¢yl BQ.Z. quare ¢ c~Z. ‘quod y 10.5.
iterum repugnat. ergo potius et Z —port BV A, Q.E.D.

Prop. XXXV

Ruinesiam i [pharoides plane non vetko ad sxem [ecetny, neque per
censrmm, miner ejus portio ad [egmentum coni bafin habentss eandem
€Hm partione axemaque enndem hanc yationems babebit, quam fimml nl-
trague & dimidia ejus, gme conneltiv vertices fallarnm po- tionum, &
AXid Majoris portionis ad axem majoris portionss.

o Rurfuseft port BV A ad conum BV A, wt VCJ-KT2dK T.
Stmili modo demonftratur, ut przcedens, adhibendo elliples pro cir-
culis, ut in 27 hujus ; quare tzdio parcimus.

Prop,
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Fig. 151,

afch 12,
bar.. [ 4ol

< :onﬂ.

d 1,6,

€20, def. 5.

f 34 buj.

g 32 hays.
hconftr 51,6,
k7.5..

I1.2,

mit.12,

n conf?,
©19,9.

p 12 %
q17.6.
reoer, 5.2,
§7.5.
tpriiis,

De Concidibus, & Spheroidibus.

Prop. XEXV L

Cujnfcungue figure (pheroideos (BV AT) plano feéta reéto ad
axem major partio kg T A) ad conwm (B T A) habentem eandem cum
portione b.fin, & enndem axem (1K), hane habet rationem, gnam equa-
15 (G K) ambabus fimul & dimidie (C V) axis [phareidss, ¢ minoris
portionis axi (K'V babet ad axem (KV) minoris. portionis.

Agatur planom D E percentrum ; & compleantur eoni BV A,
DVE: SintveroTF=TC; & VK.VC:VC.VX. Eftque
jamconDVE con BV A.*= (V C.V K- DCq. B Kq=VC.
VEK+bPVCqTK*KV¢=VX.VC}-VCqTKxKV ‘=
VX*VC.VCq+ VCq TK«KV*=) VXxVC TK=
KV. itemconBV A, port BVAL:TK. KF¢ : TK«KV.KF =
KV. ergoex zquo eftcon DV E.port BVA:: VX » VC.KF
* K V. & antecedentes quadruplando &lphzrois D'V E, port BV A
#'VX »GE KF » KV.& dividendo port BT A, portBV-A s
VX«GF—KF«KV.KF » KV (hoc “eft) :: VX «GK}-. KX
*KE. KF*KV. (nam efVXxGF '=VX«GK .V X»
KE=VX*xGK+ 'KV »KF = KX«KF; adedque VX
GF—KF»KV=VX«GX -+ KX xKE). Irem ft port BV Al
conBVALFK TK.': KFxKV.TK+«KV4 & con'BV A;
cnBTA™:KV.TK::TK«KV.T Kq. ergo. rurfus ex =quo
eftport BTA.conBTA:VX*xG K+KXx K F. TKq Quo-
niam vero eft VX.VC *::VC.VK:°VX VC.V.C—VE
(hoceft) ::CX. KC. & componendo VC . VK.VK:: KX
KC; hocel GK. VK ('vel VX «GK. VX » VK)':: KX. K€
("velKX « KF.K Cx KF). & Pproinde GK. VK:: VX x GK J=
KX *xKF. VX «VK-+KC*KF, eft verodemum V X » V K4
KC*KF9=VCq4+-KC+KF =VCq-+:TK—VC = TK
+ VC'=VCq 4 TKq—VCq = TKq. %ergo GK.VKz
(VX » GK 4~ KX « KF.TKq %:) port BT A. con BVA.

D, . i W33
-QHujufce difcurfiis tedium qui voluerit declinare, per generalem
propof, 34z difcurfum fibi patiatur fatisfieri, ‘

¥ Prg(?
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De Couoidibus, & Spheroidibus, 99

| _ Prop. XX V11,
LDuinetiam £ [pheroides (BV A T) fecetur .p;’dm son refto ad

axem , tieque per centrivm, major ejus portio (B '1A) ad fegmentum
conh bafin habent is eandem cum portione, & eundem axem, banc habebit
rationem, guam utraque fimul (K G) equalis nempe asmidie (C V)
vertices comneltentis falt arum portionnm, & axi (K'V') minoris porti-
oriés, ad axem mineris portionis. .

Eodem fere modo demonftratur quo antecedens, pauculis, qua =

res ipfa {ponte fuggeret, immutatis, o,
: ‘s Coroll, e
_Exhis facilé reperiatur conus cuiliber datz fpharoidis portioni Fig. 152,
(BV A) zqualis. Pl

Fiatnempe K T. VC KT :: KV.KD, & compleantur coni ® con/.
BVA.BDA, éftquecon BVA,con BDA*::KV.KDP:KT. ¢ 3‘5‘1'.3"’5‘}37
VC |- KT<:conBV A, port BV A. ergoconBD A= port g 4, };“
BVA, 9.E.F.

His [ubjiciemus ea, qua ¢ dictis confe@ari fubinnuit Archimedes
in przloquio ad hunc librum fuo.

Prop. XX XVI11,

Similes (pharosdeon 5 conoideon portiones (BV A, DX F) #ripli- Fig, 1 5 3¢ '
catamsmer [erationem habent axium [worsm (V K, X L), Fig. 154.

Sint C, E centra figurarum, & T,S axium extrema ; & * quia eft a 2yp. &9 4,
KB. KV 2L D.L X; ®lignet conos BV A,D X F effe limiles, ~Aujus.
“adeSque teiplicatam habere rationem diametrorum , velaxiom V K; °°4
XL, (ande ftatim patet portiones B VA, DXF, fi parabolice fue- g4, ...
rint, habere quoque triplicatam eorundem axium rationem j in reli- &5y, .
quis autem)) 0b figurarum (imilitadinem “ipfarum latera proportio= € fp. & 5. 8,
nalia funt, ‘hoc eft TK*KV.KBq :: SLxLX.LDq. ergo ex }.’5’9”‘-
2quoeft TKxKV.KVq::SL+«LX.LXq 8hoceft TK. VK :: gzl I-Efép:f- ;
SL. LX. & perconverfionem rationis TK. TV 325 L.S X, aded-® " i
que TK.CV*::SL.EX. & componendo TK.TK—-CV k30, 31, 32,
SL.SL - E X khoceft con BV A.port BV A :: con D XF. port 13.34,3536,
DXF. ergo permutando con BV A.'ton D X F:: port BV A port 37,h#jxs.

O 2 BXF,
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100 DeConoidibus, o Spheroidibus.

115, BXF. lergoportiones BV A, D XF triplicatam quoque rationem
habent axium VK,SL. 9Q.E.D.
Coroll. Hinc fimiles integez figurz (pharoides triplicatam axium
rationem habent.
A Nam ex hoc generali difcorfu ipfaranydimidiz portiones ita fe ha
ent, ;

Prop, XX X1X.

Fig. 155, In [pheroidibus fignris aqnalibus (BV AT, DXFS) guadrara &
Fig.156, diametris (B A, D k) proportione recsprocantur axibms; &, fi qua-
drata diametrorwos reciprocentur axibms, aqualia [unt [pharoidea.

a3 bujus, i fphzeroides 2quales ponantur, erunt ipfarum *fubguadrupli co-

brs.xz.  piBV A,DXF zquales; badedque erit BAq. DFq: EX.CV
ik <u:8§X. T. V. Q.E.D. .

Sin l!:cmamr efle ST. T V (choc eft E X. CV):: B Aq. DFq. ®e.

runt ideo coni BV A, D X F pares; ac adeo horum “quadruplz

fphzroides zquabuntur, Q. €.D. -

Prop. X L.

Fig.157.  Adata[pheroidis amt comidis portione (BV A) portionem abfcin-
Fig.158. dereplano ad datum planum parallelo, ita ut abfcila portie equetnr
daro cono (LX Y).

Xot. XPeft g, In parabolico conoide fit VK axis, & feCtionis per axem
2tiudo .o parameter R; fiat vero 3R ZP = ZP.G. & inter XP ac G repe-
tet bafis, Z D riatur media proportionalis, cui 2quetur VK, & per K ducatur

radius, lanum B A axi re€tum, erit portio B V A zqualis dato cono. Nam
a26hujus.  fHat KQ =13 V K. *ergo conus B Q A zquatur portioni BV A, Eft
b7.5. verd QK. XP 22 VK XP<2G. VK %:2 RGo R = VKez

canf.U*  ZPq R» VKE:ZPq BKq.&: QK. XP. ergo conus B QA
e confh. & 70p. Xquatur cono Z X Y. adedque portio BV A cono Z X Y mquatur.
t11. 140 Itaque fidato plano parallela ducatur D N tangens fc&ionem BV A

g1l . in Dy & ducatur dameter DE =V K3 & per E ducatur planum

]f‘?- ‘df”if SG ad D N parallelam ; ¥ liquer abfolvi propofitum.

k_';;';q:“ﬂ‘_’ 2. Infcharoide, & conoide hyperbolico problema folidum eft,
cujus analyfin fubjungam, V' T eftaxis. B'A ad V T perpendicula-

#ls,

Arnalyfis,




De Conoidibus, & Spheroidibusi 101

Analyfis,

In fphzroide fit VT ==t, parameter VR =r,. XP=m. ZP o portio
=m cons BQA=port BV A, KV == 4, unde BKq =rs— . BVA—
Y aa, KV.KQuit—a.tt—a:a. i:"‘“—“ﬁ—zﬂ.—:KQ. con BQA.

t —14
XP. QK :: BKq.ZPq ( ob con BQA = con ZXY )

Jta—244 Tia—vraa
B2 .. 8
J2tmuna—atimnn—o. Ponaturr=m. erit 4*— 14341 traa -}~
tmua—rttmn=—o. Ifta vero @quatio dividitur per s4—t, & fit #*—4%

tan~-tmn—o vel tmn— 2 tan—ad.

Ejufmodi 'verd Problemata generalibus ex methodis optime con.

ficiuntur,

. #, ergo fit Zquatio 274*— §tra’ |- 3ttras

Addenda




Fig. 160.
Fig. 161,

arer.16.3.
Apol.

beor.36. 14-
108 2.6 eem,

zeoroll. infr,

Fig. 162.
163.

De Conoidibns & Spheroidibus.

Atdenda locis infra citutiss’ {

[ Poft-Prop. 1V.] Schol.

Rebimedea doQrinz complendz fubjicierus’ antecedenti fuppar
circa reliquas fe&tiones conicas theorema.

Si ab -eadem hyperbola, wvel ellip[e quomodocungue vefecentir. dua
portiones (B V A,SD G), gnarum a verticibus ad bafes sntercepta
diametri (V K,D E) (emidiamerris (CVyC D) proportionales Sim

\ ..

tam iy [« portiones, qudms its infeeiptatiangula equabnotur, 1

Sit primuim altera diameter V K fe&ionis axis ; & fint CF, CH
femidiametri iplis C V, C D conjugatz ; f{ectionem vero tangant e«
&z (per vertices V, D du&i) V M, D N concurrentesin M ; & per
V ducatur L 1 Krangenti DN (acipfis proinde CH, E 5) perpen-
dicularis. Demum ducantur DPad MV, &M Yad VK paralle-
lz. Et quia re&angula triangula M Y D, V M X fimilia func; eft
YM.V X(VP.VX) :: DM. MV::CH.CF. verum ratio
V Pad V X componitur € rationibus VP ad VN, & V Nad VX,
bhoc ef} € rationibus CVad CN, & CNad X L 5 € quibus iifdem
componitur ratio C Vad X L. ergo et CH.CF:: CV.XL. arqui
per hypothefinef CV.VK = CD.DE (hoceft) = LX. X1y
permutandoque C V. L X 2 VK. X I cergoCH.CF:: VK. X1,
hocet ES. K B:: VK. X I; unde patet infcripta triangula B V A,
S D G quari ; fed & hinc ipfas portiones conftabit ¢ fequenti theo-
remate : unde colligetur (prorfus eodem modo (icut in hac Prop. 4)
univerfim praeftitura conditione praditas portiones fibimet aquari,

Sint duz qualibet portiones ellipticz vel hyperbolicz BV A,
SD G. quarum intercepte diametri V K,D E {emidiametris VE
D O proportionales fint, & altitudines (V K, X L) balibus (B A,
S G) reciprocé proportionentur (VK. XL::SG. BA): ifiz por
tiones xquales erunt.

Diamerri V K, D E fimiliter utcunque dividantur in punétis Y, Py
perqua ducantur retz Zebali BA; & refte QRbafi SG p
rallelz ; item per punéta Z,? ducantur rete ZH , ¢ F ad diame:

: trum
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De Conoidibus ¢o Spharoidibus. 103

tamV T ; & QI, RK ad diametrom D E parallelz. Etquia CV.

vK2: CD.DE. berit CV.CK:: CD.CE. & ideo CVq. akp.
CV¥¢—CKq:: CDq. C Dq—~CEq: ¢ hoceft CVq. TK =KV beor. 191,
.+ CDq. OE« ED. | Item {imili ratione ; quia CV.VK?*: C D, jfn':'
DE.& VK.VY4:DE:DP; adeoque €x 2quo CV.VY =: i
CD.DP; erit CVq. TY*YV : CDq. OPxPD; & per-

mutando T Y*YV.OP*PD:CVq.CDquTK+KV. OFE

« ED. Etrurfus permutando TK *KV.TY» YV OE=ED,

OP « PD; shocelt BAq. Z oq = SGq. QRqy & BAZ gz £ 21 140
$G.QR ; adeoque permutando BA. SG = Z¢. QR. Cum igi-

wrfit BA. SG*:XL.VK; ferit Z¢, QR :: X L. VK. Eftve- fit. 5.
oX L, NLe::DEPE: VK. YK; & permutando. X L. VK826
oNL YK, fergo Ze. QR :: NL, YK. "unde parallelogramma b 16.6.
ZHF9, QIKR zquantur : quod cum omnibus ejufimodi paralle-

logrammis (‘utrique portioniinicripus aut circumf{criptis ) conveniat,

fatis perfpicunm eft iplas portiones BV A, S D G Zquari,

Hanc propofitionem Fine, Viviani primus , opinor,. detexit, nec
ideo lande (uA frandandus:  hac antem demonftratio de penu no-
i By

Cowoll, [BA.SG|::CF.CH = Z9. QR.

A ..lBA.SGI::VM.DM,

in fig. praced.

(44 Prop. X X X T 11]
Schol.

Si conoidis hyperbolici dua portiones (B V'A,SD G) refecentnr, Fig.164.
guarum axes (V K, D E) accedenvibus axi (CV,CD) proportiona-
les fint,, ip[e portiones aguales erunt. :

Sit primiim axium alter VK bafi reéus ; fecetur autem conois a 12 bujus A.

plano per axem ad planum SG reéo facicnte hyperbolen, in qua

portiones BV A, S D G, quarum diamerri V K. D E. tangant vero
fe&ionzm re@= VM, D M ; & fit D Pad 5 G perpendicularis. Et b hyp.
ﬁuoniam e CV.VKP::CD.DE. cerit DM. MV :: GS. AB, ccor fechg b.
ergo A B eft alter axisellipfis, qua bafis eft portionis SD G, Item d cor. 14 bmje
e DP. VK<:: BA.SG ¢ BAQ.BA*5G : @BAq elliphy § ¥
BA.SG. sergo fegmenta conica BV A,5D G aquantar.  Cum g (i iy

igitur fit port BV A, fegm con BV A™: 3CV ~ VK. 2CV - b30 bujus.
A4 vK
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104 De Conoidibus &+ Spbaroidibus.

I3ubwj.  VKK: 3C€D - DE. 2CD-~DE *; port SD G, fegm ‘con
kwet. infra.  § D G. 'ergo quoque portiones BV A, SD G aquantur. :
lig4.9. Not. (QuiaCV.VK:CD.DE, eft3CV.VK™:3CD;
Misfe  DE.& componendo 3 cv.i_vx. VK:: 3CD - D E. DE. Saper
mutando 3CV - VK. 3CD |-DE:: VK.DE. Simili pros
BLLfe cefluctt 2C V- VK 2CD+-DE:: VK DE. "quare 3CV |,
VK. 3C D+ DE:z2CV -+ VK. 2CD-|- DE. & permutando.)
Hincuniver{im, pofitd condixione praditz portiones @quantur;
quantur enim omnes portioni retz BV A, ergo inter e,

Ad Pyop, X X X VI,
L 4 ] Schol,

Fig, 165, i Sphevwidis Aug porviones (BV A, 8D G ) refecentur, guarum ases
(V K, D E) axibwus integria, vel [emiaxibms (V C, D C) propertiongs
: les fint, equales ervnt portiones, ;

Omnino tali difeurfu probatur, quali theorema Scholii prop, 33,
.tantdm loco cor. prop. 14. adhiberws coroll. prop, 1 5 hwjus. Quid
’ plura ?
T .

SCD LYON



Gabadoe et deeh g e dehicheh b B

De Poanorum Aouirrsrirs;
SIVE \_‘
Centra Gravitatum in Planis.

L1

nat, lan%, bilanx 3 Gragislvyie & (o) 5 wiravny  ¢§

T ALY T 5 m&yﬁ;,‘u&m’sr, é‘ gu&y.iu" mAc sy, T&Téﬁl)

eft machina, vel inflrumentum magnitudinnms medi-

ante pondere per ipfum explorato, quantitatibus dimetiendss
& dignofcendss comparatwm 5 juxtaque Mathematicam  ab-
Jrrattionem, & fimplicitatem confiderata, nil alind eft, quan
inea quedam reita, indefinité utrinque. protenfs, inqua pun-
Fum aliquod, immobili (wftentaculo fultum, inflarque centrs
fixum perfistit (centri proinde nomine donatum) dum linea cir-
caipfum pars utraque pmder:;r x'é;:w'; incumbentis, ant appes-
Ji nifw, premitur ant artrabitur ita. quidem ut prevalens
gravepartes,quibus annectitur, deprimat;, adver(afgue confe-
quenter elevet ; aftfi contranitentia gravia paribus certent
efficaciis, tota fitum confervet, ¢ in aguilibrio perfeveret, Sa-
tis verd conftat, exper!mﬁé:‘ [rffragante; pondernm in libra
vires ([icut &rpotentias motivas. in veite, fimilibmufgue macki-
nis) 4 duabus omninocanfis dependere s aby. ipfins [celicet ab-
[obuto pondere, vel ab ipfamagnitudinis (intracertam aliguam
phyficam [peciem confiftends) quantitate) & ex ejis aveniro di-
antia. Nam & majus porans ad eandenm diftantiam, & a
quale pondus ad eandem diftantiam gravitandi efficacid pre-
pollere compertum eft. Verim ad pofteriorem canfum atten-
dendo, qua propter ipfam exaltd ratione crefcant ant minsan-
tur vires, hand ita facile difcernatur ant demonflretur a prio-
P ri,

L 1bxa, generaliter accepta, alias Latinis Statera, truti-

l05

Fig. 1 66.
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De Zquiponderantibus Lis. L.

vi. Sane quod equalium ponderum vires eddem cum diftantis
{fuis proporsione juste erefcant , alterum 'jﬂ € pracipuss totius
Staticz, quam babemus, & totinsMochlicz (rotinfgue proin.
de Mechanicz) fundamentis ; cui tamen an fola Geometria,
vslgaxibms sptiens poftulutis & byporbefibus  affruendo (ufficias,
equidem ron leves [unt canfe-aubitandi, Non alind adfumit
bujus Author Libelli (rem fimpliciter & [ummatin exprimen-
do) huic printipio ﬂ'abﬁiend&, gﬂfrw idem (vel equale) pondus
inmajore diftantiamagis gravitare, quoconceffovix elici poffe
videturponderis ejufdem vires diflantiis accurate proportionaris
s eniviyindé colligatur ‘idem potins quam alid quivis -
Portione gy avitntiomem’ iffum increfcere.  Ifthuc #ibiloms.
(emstitur hic ‘Aarbor,fgkecheﬂu non difputo: (cum brovitati
confulens; tum quia Cenforem hic non ago, nec: Advocatum, [ed
Interpretem). Caterim anpro gennino Archimedis ftu it
; ggmy?eﬂdw ic Vibellis, & \provfis idem" fit cum eo, quem
o Ry nomineinferiptum iliguoties allegar Archime-
des (deguady. parab, propi 6. 10.) ciom pluribus de confi
ambigere liceat, nil tamen admodum refert anxié difquirere;
salss (altem apparet, ut jﬂtefmm [wam perfectionem vel nom
adeptas primo fuiffe, velpoftea non rerz'mz'ffe Videatur. Sunt
Tamenin eo; quz fanti parentis indolem - aliquatenus (apinnt,
wee Avchimedeum plané dedecent acumien. ttcunque pers
quam utilis eft, nt qui primo precipua Statices elementa ffer-
Bt (o quantum forte vei natura fert confirmat; tum figur arum
planarum reétilinearmm, centra gravitatum , exquifit [ane
~methodo multifque pofteriorum ratiocinits licem preferentt
confignat. Superficiebus autemgravitatem affignare non ve

retur 5 quidni,equé ac quantitatem? idem de lineis dictum
intellige,




De Zgwiponderantibus Lvs. 1. 1oy
" Poifulata, fou Hyporheffs, i) rci b i

Petimus (vel fupponimus) .
8. E&mﬁ@ gravia ab. egualibus {axgémdinié_m ( f"udi.‘
| [ransiss) equiponderare, SR ey

Schol,

_ &qualia gravia, magnitudine, (iguidem homogenea funt, ; fin fpe-
ciediverfi, faltemabfoluto pondere ; longitudines - antem intelligis,
acentro librae (hoc eft. ab immobili libram fuftinenti punéto) ad’
centra gravitatis appenforum, ponderum (vel ad xectas falem hori=
zonti perpendiculares per dicta centra tranfeuntes) protenfas, Cum
vero de gravitatis centro hic potillimum agatur, mirum videatar. (vi-
denum id Librum bunc imperfetum, & «xéparor arguat) nullam,
ceatri talis definitionem comparere. | Inefle gravi cuicunque, magnity,
dini punétum aliquod unum, ejulquam gravis, cxa@e medinm, & -
qualibus undiquaque momentis ftipatum, a quo fulpenfum vel urcun-
que fultentatum grave pétfifterimmotum,& ad nullas undieung; par-
tes vergens aut propendens, .a nonnullis poftulatur, *alii probare. €0~* Lycas var,
nanwr, [lud vero gravitatis centrum; appellavur:, & aiPappo fics pof. L.
définitur: 3 Dicimus.autem jcenmgmrgra,vitanis_;l';nguli_ sujufque cor- vide Pappum
poris effe putiétiim quoddam intes, fitum -l guoscogitatione. fulpen- - I VI
fum grayve quiefcit, & delatum-confedvat eam,iquamab dnitio habuiz ; ;’;‘;;{("I’_"f .
pofitionem, neutiquam in latione fira circumlatum. T ety
Sit, ex. gr. (phzra, cujus diameter A B horizonti paraliela, vel ob- . Fig.167.
liqua ; £ coneipiatur hze appendt -perpendisiilo; Z < ad centrnm €,
peftabit immota ;. dimifla [yerosrecidiprogedery; saufi perpendionlo INulid versi-
Y appendatur eadem ad alivd diamein punétom: D, -gyrationed 5/7¢ eircumnlan
concipict circa punétum D, & nunquamiednhifies, -doncci punétums'
C, adeoque rota, reéta .A B perpendicuto. Y D protracto eoincidat :
unde panctum C erit centrum gravitatis (phaerz.  (lra Papyi defini-
tionem tnterpreror, nonnihil ajleétione difcedens,quam Commandinus
e"&hf_UCf_; Nempe. Pro. i uesés péeiatent g puadares Tiu 3£ apxiademiv.
((]Hud fenfum praztert perobfcurum, ntvidetur, & perplexum)-lego
(.‘3”‘-(‘5' | unam voculam tranfponendo) pepels X gees ulpor puadases ¢ ;
forfan vero feripferit! Pappis 5 fueeiss pepdeduor $¢ 5 facilé iquidem
fu‘i: tran{criptori characterem vocula. g, pro charactere quodeiigna-
3 iar
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Lib. de cenire
grav. [olido=
ram,

De Zquiponderantibus L1B. 1.

tur 42 sccipere) rei pleniori intelligentiz quafdam aliorum feripto.
rum definiciones fubjungam.

Commandinus. Centrum gravitatis uniufcujufque figura folide
eft pun&um illud intra politum, circa quod undique partes zqualium
momentorum conliftunt. _ -

“Lucas Valersns,” Cujullibet igurze ‘gravis. centrum. ghavitatis eft
punétum illud, a quo fufpenfuni grave perfe maner pareidusquomo-
docunque circa conftitutis.

Stevims,  Gravitatis centrum eft ex quo vel  foli cogitatione fuf.
penfum corpus quemcunqug (itum dederis, illum retinet.

“ Jdem. : Graviatis centrum eft per quod plana quavis 'duéta cor-
pus in duas partes quilibres dividune, :

' Quie defolidis illi fronuriciant,  tu fperficiebus & Tineis applica;
debitam obfervans analogiam ;& adde fubfequentent  Exrorii Com-
mentatinwnculam < drehintedes (inquir) in hoc libello’ éentrum *pro~
penliofis fignre plank reputat,  quo fafpenfz manet horizonti pa-
rallela ; duornm avitém vel plurium planorum centrum propentionis
(vel panderationis ) quojugum (hoc eft Libra, vel Staters’) Tolfpens
fum horfZdfti exiftit parallelum. - T TR O

Corell. 1. Exhis, & axiomate pramiffo confefatur, quod lis
brae centrum eft cencrumi graviravis: gravis ex xqualibus gravibus ad
aquales diftantias.appenfas compofiti) :

2. Eviany ex hoc axibwvire ‘¢oligitine’ Geavis -cujulcungue: mulei-
plex ad eandem: ve) xqualem diftantiam,  2qué multiplom - habere
mOomenTn M Momenti primo.gravis compétentis (momentum appelli<
tamus vim gravitandi, (fra'gravis fimal ac abfoluto pendere confide-.
ratis). Nam {inguli gravis 2qualis appofitic momentum zquale con-
fere. Exgo totius multiplicis momentum aggregabitur ¢ ror xquali-
basmomentis, quot iplumy parzibns 2qualibus conftar. !

‘Similiter, 2xquilcétogravi quocanque, momentum ejus (ad xqua-
lenydiftantiam) wquifecabitur. : : )
3. Sequitur onicum cojufgue magnitudinis fore centrum  gravis
tatis. :

Alias due re@z parallelz (vel duo plana zquidiftantia)) magni-’
wudinem in partes aquiponderantes dividerent, hec'eft pats toriaquis
ponderes, .

1L ZEqualia vero gravia ab inzqualibus diftantiis non zquipon=
derare, fed ad illum grave propendere, quod magis elongatur,
\ =5 - Sl




De ZEguiponderantibus L1 3. I.

Seh.  Eque patet hoc : fi graviom xqualium alterum prapon-
derat, illud a libra centro remotius eft, :

111, Siquidem, cam a quibufdam diftantiis gravia =quiponde-
rent, alteri gravium adjiciatur aliquid ; non zquiponderari, fed ad
illud grave propendere, cui quid adjectum eft,

Equé liquer, {i graviad quibufdam diftantiis zquiponderet,eorum
alterum magis clongatum praponderare, minaflque diftans elevari.

1V, Quinetiam fimiliter, fia graviam (zquiponderantium) al-
tezo quippiam auferatur, zquilibrium non fieri, fed ad illad grave in-
clinari, a quo nil ademptum eft.

Aqué clarum eft, {1 gravibus zquiponderantibus adjiciantur vel
adimantur xquiponderantia, zquilibrium perfiftere.

y. Equalium & [imilium figurarum planarum invicem congra-
entium, & centra gravitatum mutuo congruere.

Idem de magnitudinibus aliis (corporibus & lineis) ®que verum
& manifeftum eft. '

vl. Inzqualium autem & fimilium (figurarum) centra gravi-

tatum fimiliter erunt pofita.
: Definitios

VIl Puan@averd fimiliter poni dicimus ad fimiles figuras ,- 3
quibus ad mquales angalos dutz refte faciunt angulos cum homolo-
gis lareribus zquales.

Ex ¢. In fimilibus triangulis ABC,DEF, fi dpunttis Z,Y
ducantor ad angulos reéte ; fuerint vero fingillatim anguli ad Z 2-
quales angulisad Y ; ‘qui nempe latevibus 'triangulornm homologis
opponuntur. quin & anguli ZAB, YD E; & LZAC YDF, & re-~
liqui reliquis, qui‘homologis corundern lateribus adjacent, pares fu-
enint; fimiliter poni dicentur hac punctaZ, Y.

VIIL Simagnitadinesa quibufdam diftantiis zquiponderent ,
& ipfis arquales ab iifdem diftantiis quiponderabunt.

IX. Omnisfigurz, cujusperimeter ad caldem pastes eft cava,

<entrum gravitatis intra fignram (it oportet.
Sit in talis figure (A B C) perimetro puné&tum quodvis B, per quod
telta linea, vel planum (T X) figuram contingar 3 fan¢ liquet pun=
; o

109

Fig. 168,
169.

Fig. 17c3
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110 De Zgniponderantibus L1s. 1.

Vide defin. ad &um B non effe centrum gravitatis figurz, quia totum pondus #d o
Pof. 1. nas ipfius X T partes jacet ac propendet ; muled. mimis ex Gmili can.
{a punétum D, extra fivuram {itum, erit centrum gravitatis ditz f.
gurz.  Idem inipfis lincis ad eafdem partes cavis intellige ; eargm
nempe centrum gravitatis nec in iplis, nec ad ipfarum partes convexas
fed intra cavum exiltere. 7

Prop. I, *

Converfs 1. g%‘d b eqa Libus diffantiss egrsponderant gravia, funt eqnalia.

off.

d - Nam fi alterutrum excedar, exceffu dempto, refiduum alteri exe.
a 1 poff. huj. quabitgr, & *aquiponderabit ; °unde tora ‘non xquiponderabunt,
b3.pof. buj-  adversus hypothefin. ergo neutrum excedit. Q. E.D. "

Schol.  Hoc2qué verum adde: Quz ab zqualibus diftantiis nop
zquiponderant, funt inzqualia.
«<1.poff. buj. Nam fi zqualia effent, <@quiponderarent, contra hypothefin.
Ethoc: Si gravia zqualia zquiponderent, diftantiz funt zquales,
Nam fi inzquales effent, non 2quiponderarent, contra hypothefin,

Prop. p 7

Inequalia gravia ab equalibus diftantiis non equiponderant, [ed ad
majus vergens.

ar.pof. buj. . Nam fi 2 majori dematur exceflus, reliduum. quabitur & *equi-
b 3. 9. buj. ponderabit minori: quare totum majus *praponderat. Q. E. D, -

Schol,

Momenta ponderum ad eandem (vel zqualem) 3 libr centro die
ftantiam, ponderibus ipfis proportionalia funt.

"Fig. 171,  Graviom A, B ad zquales diftantias C A, CB appenforum- mo-:
' menta fint «,€, Sit autem M utcunque multiplex gravis A; & p2-
que multiplum momenti . *ergo w eft momentum gravis M ad di-
ftantiam C A. Similiter ipforum B, € fumptis qué multiplis. N,»;
. eritv momentum gravis Nad B appenfi: ‘quod i M —, ——, =2 N,
b r'pof buje  erit refpe@tive p °=, ‘=, =27, unde A. B:;2.¢ O.E.D,
€350 Hifce vero fuppofitis,

a2 cor, 1. poffs

Prop.
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De Zquiponderantibus L 13. 1. 11

Prop. I11.

Tregualinm equiponderantivm (A, B) diffantic (CA,CB)fum Fig. 172,
inequales ; & minor (C A) majoris (A).

Sicenim A —X =B. ergo ad has diftantias przponderabit B ipli
A—X. quapropter erit CB c— €A. Q.E.D-

Coroll. - Simili modo liquet ab inzequalibus diftantiis (C A,C B)
zquiponderantium (A, B) id majus efle; quod eft a minore diftantia

CA).
( Sit e)nim CQ=CA. ‘ergo Bad diftantiam C Q_mintis ponde- 4 » 407 14j,
rat, quam ad diftantiam C B,°hocelt quam A ad diftantiam C A. by,
¢ande liquet efle B2 A. R.E.D. : cfeh. 38525,

Prop, 1V,

Sidua aquales ¥ magnitudines (A, B), non idem habe-  Fig. 173.
aut centrums gravitatis, ex ambabus compofire magnitudsi- * Magwirudines aguales ha-
#is (A =\~ B) centrum graviratis erit medium (C) refte '””S”_‘MF I’Itff;’:g;, tum L;.:,
. . . . . 7 twm l'”_ Eﬂ“f? oS > Tek &=
(A B) conjungentis centra gravitabis magnituatnni. qualia duo ponders, (nam

de aqualibms maguitudinibus [pecie differentibus (aut [altem pondere diverfis) non waler.)

Quod centrum compofite magnitudinis A -} B fit in reéta A B,
mesdiden]) | inquit Auétor ; unde colligitur in editis libris aliquid
deficere, nam rale quid nullibi przmonitratum. apparet: nos illud
vero, (imul a¢illam qua prz manibus eft, propolirionem & defini-
tione centri grayiatis utcunque deduximuus. vide Coroll, Scholis ad
1 poff hujus.

Prop. V.

i trinm magnitndinan (A, C, B) centra gravitatis (A, C,B) in
directum pofita fint, & agualem magnitudines gravitatem habeant, &
gue inter centra funt vefte (C A, C B) agusles fint,ex omnibus compo-
fisa magnitndins centrum gravitatis erit punétum (C) quod & centrum

Lravitatis eff ip[arum medie (C).

Nam quia magnitudo C zquilibratur in punéto C, & huic utring; vide fch. ad 4.
ad zquales diftantias accedunt zqualia pondera A, B, non mutabitur pof. bujus.

uilibrium,
B Vel
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112 De¢ Zquiponderantibus Lis. 1.

2 4 bujus, Vel fic : quia punétum C eft centrum gr. *iplius A-|-B, & ®iplius
b kyp. C ; * erit tormus A -}-B: -~ Ccentrum gravitatis inter C, & C me-
dium, hoc eft ipfum C,
Coroll.

1. Exhinc patet, quod {i quotcunque magpitudinum multitudine
fmparium centra gravitatis in dire¢tum pofita fint, figuidemque tom
zqualiter 2 media magnitudine dl_ftant_es xqualem gravitatem habes
ant, tum etz ipfarum centris interje&tx zquentur: ex omnibus
compofite magnitudinis centrum gravitatis erit puntum, quod &
ipfarum mediz centrum eft gravitatts.

2. Sin autem multitudine;pares fint magnitudines, & centra gra.

: viratis ipfarum in direGum pofita fint, & ipfarum mediz
* Jfavirba defq“i;’;;;’:&; (*necnon zqualiter wtrinque diftantes a mediis) 2qua-
i;{i;!f:?f;;{h“;aég:‘,ﬁ:;m bujus 1M gravitatem habeant, & centris interjeétz re@x z-
applicatio in prop.IX (vel 7 in QUEN:UI 5 €X omnibus mmp_oﬁ:x magnitudinis centrum
Bafileenfi Grazca) ubi haben- gravitatis erit punétum medium recta centra mediatum
sur verba, 4 wir7e 78 89" &= conneétentis, ut fubferibitur, (& in appofita figura ex-
wd 7epp iy powy e, preffum vides,

s, gt Prop. V1.

Fig. 175 Commen(urabiles magnitudines (L,Y) aquiponderant & diffantiu
eandem reciproce proportionem habentibus cwm gravibis.

;”I"g: S Sint C A. CB:: Z. Y. ergo cim *[int Z, Y commenfurabiles, *c-
c3.10. runt quoque reétz C A, C B commenfurabiles ; « fit igitur harum

d2ax. 1. communis menfura M ; fant vero ALE,& AD fingulz zquales
e confl’ ipi CB,&BF =CA. ‘ergoet EB=CA=BF; & Ef=
f’”" 1% ,CA, “acED=2CB. fergo Mipfas EF, ED metitur ; & ¢f
i’;:,}j_' EF. ED 28 CA. CB*°:Z. Y. quoties autem M metitur EF,
toties quzdam X metiatur Z. quapropter erit M. EF :: X.Z, *leem
¢t EF. ED =Z.Y. ergo erit ex 2zquo M. ED = X. Y. adeoque
quoties M metitur E D, toties X metietnr Y ; & eft X menfura come
munis ipfarum Z, Y. Itaque fi dividator EFin partes zqualesiph
M, & Z in totidem zquales ipfi X, & fingulis ipfius E F particull
ad ipfarum medium pun&tum appendatur zqualisipfi X , harum o
nium gravitatls centrum erit punétom B (fiquidem cequinumere funt
hinc inde.) Similique prorfus ratione punétum A centrum ¢ ravicats
erit tot eidem X mqualium, quoties M continetur in E D, ipfam¥
cum-
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De Aguiponderantibus L1z, 1. 113

gomponentium , & fimiliter difpofitarum. Harum autem omnium
gravitatis centrum erit punétum G, retam F D bifecans (quippe D A
=CB,& AC=BF, acideo CD= CF) ergo [i Z ponatur
ad B,& Y ad A, hz ad diftantias C B,C A 2quiponderabunt, 9.E, D,

Coroll.

SifitZ. Y= C A.CB. praponderabit Y ad A pofita ipfi Z ad
B conftituez, & vice versi; i Y praponderet ipfi Z, erit Z, Y =
CA.CB.

Schel,

Non ignoro contra difcorfum husc quadam obje&ari, quin ipfe
foperius innui principiis iplis fufpicionis caufam fubeffe : fed non eft
animus difputare , nec incumbic mihi judicium incerponere. Refero
mentem au&oris, eam neq, tuebor, nec impugnabo. In altero de -

iponderantibus, qui vulgo infcribitur libro , ratiocinium adhibet Prof- 1.
ab hoc nonnihil diverfum, fed cifdem exceptionibus obnoxium.

Prop, V11,

,Qu’m'mé [i sncommen[urabsles fint magnitndines (LXY) & diftan- Fig.176.
tis(C B, CA) candem reciproce cum magnitudinibus proportionem
habentibus equiponder abune,

Sineges ; alterutraZ X prazponderet, itaque minor ed quadam p ad 8
xquiponderabit ; hanc inter & toram Z X *lumatur media quavis * """, %9 "
Z,ipli Y commenfurabilis. Patet Z (quoniam zquiponderantema- p ;pgﬁ. bujus,
joreft)ipli Y praeponderare. VerumobZ.Y == (Z X.Y ;) C A, c conft.

CB; ‘praponderabit YipfiZ : qua repugnant. d8.s.

Similiter ¢ diftantiis arguamus licer. Si Z X praponderet ad di- ¢77P,
ftantiam C B, zquiponderet ad E, & inter CB, C E media *fuma- kad 3 Pf,,;a_ ;
tur aliqua C D ad C A commenfurabilis ; “ergo Z X praponderabit
ad D. Sed contraquiaZX.Y*:: (CA.CB)4—=CA CD, fpr-
ponderabit Y ipli Z X ad D pofitz : qua rurfus adverfantur fibi.

Ex duabus pracedentibus univerfalis conflarur hzc propofitio -
Gravia guelibet ¢ diffantiss reciprocé proportionalibus equiponderant.

Quaz fimul ac femel hoc modo fuccinétins (& Archimedess ferme :
principiis infiftendo) oftendi poffit. Sit recta quavis A B, utconque  Fig. 177.
fc&ain D : biletis partibus DA, DBinE, &F, torique A B
bifectd in C ; liquet E fore centrum partis D A, & F partis D B, &

# I C
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Fig.178.

a6, 7 bejus,

b feh 2 huj.

€ 20. def V3
dﬁ(or. Prac,

De A quiponderantibus Lis. I.
Ctotius A B ; adedque D A .|~ D B fuftentata in C zquilibrabitur]
Cumigitur MEC =% AB—4DA; & FC _.A B:DB' ol

oqut EC.FC:AB—D A.AB—~DB :: DB. DA: funt re-
&x D A,DB centrorum diftantiis EC,F C reciprocé proportio-
nales : & cam hifce rectis qualibet gravitates, ipfaram magnitudini-
bus proportienales, aifignari poffinr, 2quéde quibufcunque gravibug
hoc verum erit.

Cazrerum ex hoc Palmario, rotiufgue Statice prasipuo theoremate
complura fubnafcantur Corollaria.

I Sigraviaguelibet ¢ quibnfvis diftantiis equiponderent , etizm
#15 proportionalia guevis gravia ab sifdem diftantsis (homologa howals.
Lis) equiponderabunt. _

Retinebitur énim reciproca gravium & diftantiarum proportiona.
litas.

I1.  Si aguiponderartibus addantur aut [ubtrabantur equiponde.
vantia,tota vel vefiina equiponderabunt. i

Necenim hic immutabitur reciproca proportionalitas.

Alxiomalis accenferi meruit hac propelitio, fupra nobis, Tbald,
& aliis.

111 eAqualinm gravium (A, B) momenta diffansiss fuis (CA,
C B) proportionalia funt.

Quivis afflumpta diftantid C'Q concipiatur efle Z. A :: CA. C Q.
*ergo ponderis Z ad Q_fufpen(i momentum aquatur momento pon-
deris A ad diftantiam A C. ltem fict B (vel A). Y =:C Q.CB.
®ergo momentum ponderis Y ad Q- @quatur momento ponderis B
ad diftantiam BC. Eftautemex ®quoZ.Y :: CA,(CB ; & mo-
menta ponderam Z,Y ad Q fufpenforum ®iplis Z, Y prodortionalia
funt. ergo liquet propofitum,

V.. Lusrumcungue gravium (A, B) ad quafcungue diffansis
momenta compofitam habent ¢ ponderum ipforum & diftantiarnm (Chy
CB) proportionibus rationem. :

Nam momentum ponderis A in A pofiti ad momentum ponderis
Bin B, rationem ¢habet compolitam € ratione momenti ponderis A
in A ad momentum ponderis A in B pofiti (*hoc ¢ft € ratione diftan-

tiz

™
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De ZE quiponderantibus L1 8. I. BT

tiw CAadCB) & ¢ ration¢ momenti ponderis-A in B ad momen-
tum ponderis Bin B pofiti (*hoc eft é rationeipfius A ad B). Hinc e [ch, 2 bujus.
vero
V. ﬂﬁ’”"’““ﬁ"“““”’ﬁ' ad invicem habent, ut ipfa gravia du-
Gta in fuas difpantias,
Nempe C A » A reprafentat momentum gravis A ad diftantiam
AC; &B » BC momentum exhibet gravis B ad diftantiam BC.
Hinc quod ¢ gravi in fuam diftantiam ducto provenit, i quibufdam
momentum apppllamr ; quale momentum potum & diftantie appli-
catem exhibebit ipfum grave ; per ipfum vero grave divifum diftan-

tiam notificabit,

V1. Sivelta (A B) duarum quarumvis magnitudinim centra Fig.179]
(A,B) comneltat o ex iis compofite magnitudinis centrum iniftareita
(A B) exiffer.

Nam fi divifa concipiatur re&a ABinC, *ficut fitA.B :: CB. a1c. 6.
C A ; *magnitudines A, B ad diftantias C A, C B zquiponderabunt ; b6 &' 7.
<adeogue punétum C erit centrum gravitatis compofitz A-}-B. unde ¢ not.zd 1 folts

VII. Siquotcungue magnitudinum centra fint in nna relta, com-
pofite ex omnibus magnitudinis centriim in eadem exiffet.

Nam compofitz ex duabus quibufcunque centrum in illa Cerit, 9 € cor.
tum ejus compofite, utunivs, & tertiz centrum in eadem erit ; ac
barum trium, & alterius quartz confimili pacto, & [ic porro, donec
ad omnium fummam perventum eft.

Prop. VI ¥ i

Si ab aliqua magnitudine (MNO) detrahatur magnitudo (MNP)  Fig, 18,
won babens idem cextrim cum toto, religue magnitndinis (N P O) cen-
trum gravitatiseft, fi retta (A C) gravitaum centra, totind magni-
tudings, & ablate conneltens, protrabatnr ad eafdem partes, ad qua
eft totis magnitudinis centrum (C), & accipiatir quedam (CB) e
protraita dikacentra conjungente, ficut eandems yationem habeat adil-
lam(C A )centris(CA)interjeitam,quam habet gravitas ablate magns-
tudinis (MNP adgravitatem relique (NPO ),accepta terminns B).

* Patet enim centra totius & partiam in una re&a (BC)verfari; a 6 cor. prac.
politoque purtto D relidue NP O centro, quia C torius MN O b by.
centrum Yeft, & A partis MNP, cerit CD.C A= MNP.NPO <6 & 7 bujon,

: )2 b CB,
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16 De Zquiponderantibus L1s. 1.

ds.s. b:: CB. CA.%rgoCD = CB: &puncta D, B coincidunt, qu,
¢confl, re B eft cencrum partis N PO. Q.E.D.

Coroll.

Fio. 18y,  EX hisffacilé (juxta methodum, vel hypothefin indivifibilium)
s confectatur centrum gravitatis figura cujuflibet plan in ejus, fiquam
habet, diametros(hoc eft in recta bafi parallelas rectas bifecante) ver.
fari; necnon centrum gravitatis figurz cujufcunque folide in ejus axe
(hoc eft inrecta per parallelorum bali planorum centra tranfeunte)
reperiri,

a7cor.prac.  Nam quia, verbigr. centra re&tarum M N(ba(i B A parallelarum)
funrin diametro V K, %erit ex omnibus conftitutz figurz V B A cen-
trum in eadem V K, Idem de folidis liquido clarum eft ; quin & de
fuperficiebus, & lineis quibufvis axem habentibus, avt axi reétam

analogam,

Prop. 1X,

Fig.182,  Omiis parallelogrammi (MN O P) centrum gravitatis exiftit in
reita(V K) eppofitoram parallelogrammi laternm bifegmenta conme-
ente. :
- Ex pracedente corollario fatis liquet, at morofius Archimedes
hoc modo.
Si negas, efto centrum alicubi extra V Kin D ; per quod ducatue
acer 1. 70 D Cad MN parallela. Continui jam zquife®ione re&te V N ali-

hdf)f-'; T quando “relinquetur fegmentum V K—=CD ; fimiliterque divild
€16, 1. V M, i per utrinfque fegmenti (V N, V.M) divifiones ducantur ad

dcor.s. V K parallele, difpertietur totum parallelogrammum M O in paral-
> Hee fumit au- |elogramma *(imilia,& “@qualia ipfi QK, & ad utrafque reétz VK
for,aff wbl J1¢* b pres quinumera [*quin & horum omnium centra funt in una re-
baveritnin 1es e ; o g e fiti “papafielte
ferios expende &a,pargma fe diffita J ‘ergo totws ex his compoliti para
fis annon prin- GraMMi f'ﬂ O centrum exiftet in re&a mediorum centra connectens
cipinm perat.  te. Verum D extra medium Q K fitum eft. ergo D non eft centrum,
contra quod ipfe affervifti,
Aliter,

Fig. 183. Sint A, B centra parallelogrammorum MK, V O, qua comne-
f36. 1. &tat redta A B, fecans ipfam V Kin C, ducamﬁrque AK,BV. &
g 29. 1.0 1, quoniam parallelogramma MK,V O fzqualia funt, ac Efimilia, fi

def. 6. conjungantur ea, ipforum centra congrucnt, Quare reGe AK, B \&’
(a
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ad zquales & congruentes angulos duétz) congruent, ut & anguli P 5+ poff. busjous
VK A,KVB: fed & anguli A CK, V C B *pares funt. 'ergo re- i”;' i
&z CA, C B congruent, & xquales erunt. ™ergo C A, C B:: pgr m‘,:;'
v 0.V P ; “confequentérque pun&um C eft ceatrum totius paralle- n vid.6 cor, 7,
logrammi M O." & €.D. by,
Corell.  Simul patet ceatrum C reftam V K bifecare. Nam re&ta
CV, C K congruent.
Simili difcur(u oftendetur in cirewlo, ellipfe, [phara, fpherside, (ta- Fig. 184.
libufque caserss fignrss) idem effe centram gravitatis, & ipfius figirz.
Sicenim V K diameter, & A, B centra gr. fegmentorum VM K,
VNKj que, fegmentis congruentibus, congruent, adeoque trian-
gula ACK,BCV congruent ; & propterea CA'= CB; ac
VMK. VNK::CB. CA, adeoque C eft centrum gr. totius.
quinetiam C V = C K ; & proinde C eft centrum figuree. Liquer
igitur,
Prop. X,

Cujufenngue parallelogrammi (MN O P) centrans gravitutis. e Fig. 185..
punbtum (C) in quo diametrs conveninnt,

Recta V K bifecet adverls parallelogrammi latera MN,P O ; &
EF bifecet latera M P, N O. “Igitur in wtraque VK, EF eft cen- a9 pyjus-
trum gravitatis parallelogrammi M N O P ; bergo interfe@io Ceft b 1o ax. 1.l
eentrum : fed & in hoc diametri conveniunt : nam' connexis C M, €04 & 4.1
CO; quia CK=CV; &KO*=VM, & g C K Q= 429-1.
angCV M, elftang KC O°=ang VCM; adesque O CM%elt i ;) . |
linea refta : quare diameter M O per C rranfit. Simili difcurfu du-
&a diameter PN per C tranfibit. Er liquet propolitum,

PrﬂP. J( !.

Siduo triantula (V B”P}, XD E) fimilia fint inter fe, & inipfis Fig. 186,
puntta (C,K) pofira fimi'iter ad triangula s wnumque puntium (C) Fig. 187,
sriangliin guo exiftit centrum fit gravitasis, etiam reliquum punitum
(K) eff centrum gravitasis trianguli, in quo exiftir.

Sinegas, aliud Z centrum efto ; re@zque duveantur 3 punétis K, 5 byy.
C,Z ad angulos zquales D; B3 & E, A. Et quia punéta Z,C funt (i- b6 pof. Fujua.
miliom triangalorum X DF, V B A * centra, Plimiliter erun: polita ; € 770 bujus.
“‘Quapropter anguliZ D £, CB A pares funt. At verd quia punéta
K,
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d {ax. 1.¢l
€9, ax.1.

Fig. 188,
189.

a 10.6.
b byp.

€ 0. 6.

d conft.

e 7. poff. hujus.
fbyp,
g 6, poffs

Fig1g0.

acer. 1. 1Q.

b4.6.
cfch.7.5%:
d9.5-

€ 9 hujuss

De Aqniponderantibus Lis. 1.

K, C ®fimilirer pofira funt,® etiam ang KDE = angZ D Ejdgp
goanguliK D E,;Z D E equantur. *Q.E. A4,

Prop X 11,

Si duotriangula (V B A, X D E) fimilia fint, unins autem tYiAng-
li(V B A) gravitatis centrum (C) fit in refta (V L) ab angulo gus.
piam ad mediam bafin dnita, etiam reliqus trianguls centrum Lgravi.

- - age A
tatds evit in confimili duitareéita (X M),

Fiat VL. VC:: XM XK; & conne@antur re&2 C B,C A,
KD,KE. &quia VB,BA®::XD.DE; erit confequentes bify
riandoVB.BL:: XD.DM. Item ang VBL — XD M, “ergo
triangula V BL, X D M fimilia funt; & eft BV.V L :: D X.XM.
ergo cum fit VL. VC ¢:: X M. XK ; erit ex zquo V B. V G
D X. XK. cergotriangula BV C,D XK fimilia funt. quare reli-
qua triangula CBL, X D M etiam ﬁ{nilta {one, Simili difcurfy pa-
rebit triangula CV.A,KXE; & triangula C A L, K £M affimi-
lari. °quare pun&ta C,X fimiliter poni conftat, unde ctim C fic cene
trum trianguli B VA, seritK trianguli DX E centrum. Q. €.D,

Prop. XIII,

Omnis trianguli (N B A) centrum gravitatis eftinretta (VK) '
ab angulo (BV A) in mediam deduta eft bafin, e

Conltat hoc aliquatenus ¢ di&is apud Prop. 8. aft .Archimedean
arel€azrnegligere non licer, quam plerique juniores, in hujufmodi
materiis, imitantur. Fontes, €quibus pofteritas haufi, & exempla-
ria que refpexit, imprimis jucundum eft contemplari. Sic igitur pro-
cedit Auctor nofter.

Sinegas ; eftocentrum Z, extra re@am VK; & abZ ducatur
LY ad AB parallela. *Bifecerur K A continuo , donec fegmentum
K E minus evadat ipiZ Y ; fimilique ratione dividatur reliqua fer
miffis K B ; tum utrinque per divifionum pun@a ducantur reétz EO,
FN,GM, HR,1Q, LP, ad VK parallelz; connectantirque
retz PM,QN, RO (quzbaliB A parallele erunt; quiaVK:
MG*:AK.AG:BK.BLb:VK.PL; ‘ideaque MG =PL,
& limili difcurfu FN =1 H&c). Liquet autem parallelogrammo-
rom L M, ¢ N, O cenira gravitatis ®exiftere in reta VK (ecomum
quipps
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quippe bafes ‘bifecanti) & proinde totins ex iis compolitz, triangu- £ by &fchs 6.

o infcriptz figurz, Scentrum in eadem V K fore; quod it C ; con~ 87 <o+ 7 buej.

ne&atur C Z, eique protrate occorrat A S ad K V parallela. Patet

qutem triangulom V KB ad refidvatriangula PLB, Qe P, R+ Q,

V X R, *fimul fampta fe habere ficut K B ad K H, (namdu®3 VH,«,, .

griangulom V K H triangulisP LB, QeP, R4+ Q,V X R zqua- 1%

tur; quoniam altitudo illius horum 5alticudinibus fimul fomptis, & g 1.6.8 1.5

bafis ejus horum fingulee bafi equatur 3 clique triangV KB.VKH

b KB, KH. frem Gimili de cavfa patet triang V K A ad twiangula h 1. 6.

MGA,V X O, & reliqua ¢x ifta patte, fe habere ficut K A adKE

(vel KB ad KH). *ergo junétim torum triangulum BV A fe haber

adifta cunéta refidua triangula, ficut KAad K E, khoceftut CS ad kz2.6.

CD ; ‘hoceft in majori ratione quam CS5ad C Z. quace dividendo!S$. 5.

habebit figura dicis parallelogrammis conftans ad relidua cunéka tri-

angula majorem rationem quam Z25adZ C; (it ergo fumma paral-

lelograrimorum iftorum aa dictam fammam triangulorum , ut ZT

ddZC; ergo cum fit ZT. ZC = ZS. LC. merit Z Tc—Z S, ™10 5-
iavero Z eft centrum gr, totius trianguli B V A, & C centrum di-

&z fummz paralllogrammoram , fe reciprocé haber Z T ad

7 C, ut fumma parallelogrammorum ad relidugm ex toto BV Afum-

mam triangulorum ; "erit T centrum gravitatis di¢tz refiduz trian-

ulorum fumma ; quod fieri fané °nequit ; quoniam T adunas hu- sof. bjum

jus compolitz magnitudinis partes, & extra totum friangulum BVA i

pofitum oftendebatur. Itaque potius. trianguli centrum eft in re&ta

VK. Q.E.D.
Aiter,

Si fieri potelt, efto centrum extra V K ad Z ; conneftantur ZV,. .
ZB,Z A, & KR,KSbifecentipfas VA,V B (unde patet KRVS & I9e
¢ffe parallelogrammum) dtem ducantur R T, S X 2d 'V Z parallelz,

& connedantur SR X T, Z K, M N. Hinc cum fit BZ. BX *:: BY. 24. 6.
BSb: BA.BK : AB.AKb:AV.AR::AZ.AT; ¢liquet > hC 5.5
SR,BA, X T, parallelas effe; & *KX,AZ,*&KT, BZ eriam e

effe parallelas. “lgitur in (imilibus triangulis ARK,BSK, AV Be 5 poft bi.
punéta T, X, Z fimiliter poni liquet. ergo cum Z <(ir centrum trian- f £yp.

guli A VB, Setiam T, % erunt centra triangulorum A RK,BSK. 8 6 poft. e
ergo punétum N re&am X T Pbifecans, “erit cenrrum ¢ trimgulis:”’?i;‘i“::‘ Ao
ARK,B S K '(zqualibus nempe) compofitz magnitudinis. Pun-, . -
&um vero M "eft centrum parallelogrammi KRV S (diametrorum m ro. hujus.

utique interfectio) "ergo totivs ex. ilkis triangulis, & hoc parallelo-n 6 cor.7 buj.
gramme

D 8 baujus,
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De Zqguniponderantibus L. 1.

grammo compoliti trianguli V B A centromeerit inre@ta M N.  Eg
vero M N (parallelogrammi quippe SR T X latera bifecins)ad R T
adedque ad V Z °parallela, quapropter erit puné&tum Z extra rc&zn;
M N. ergo Z noneft centrum, contra quam affirmabas.

.

Prop, X1V,

Omnistrianguli (B V A) centram gravitatis eft punétum (C) i
guocongurrunt reke (N K, B E) ab angulss ad media latera duite,

& *Eft enim centrum in utraque VK, BE; *® ergo in communi pun
W10,
Coroll. 1. Viciflim re&z abangaulis per centrum bifecant laters,

Alids enim, quum centrum fit in iis qua bifecant, plura forent cen-
tra; quod fieri nequit.

z, Tresabangulis re® adverfa latera bifecantes in uno punéto
concurrunt. In centro nempe trianguli,

3. RettaCK=3VK.

Nam connexa FE eftad B A © parallela ; quapropter eft CG,
KC¢: CE.BC*:FE.BA®:VG.GK 1.2, ergo compo-
nendoeft GK. CK:: 5.2. adedque VK. CK :: 3. 1.

Hoc corollarium _4rchimedess autographis excidiffe videtur : nam
indemonftratum (opinor) non affumeret auctor ; quod facit tames
in proximeé fequenti, i

Prop. XV, ,r

Owminis trapezis (BM N A) duolatera (BA, MN) fibi parallels
babentis centrum gravitatis (C) eff inretta (XK) paralielarnm bife-
Etiones conjungentes, fic divifa, ut pars ejus (X C), terminum habens
bifegmentnm minoris (MN) parallelaram, adreliquam partem (CK)
hane habeat rationem, gram bhabet Htraqie ﬁmu!, equalis anp & mgja_i
715 cyim minori ad duplam minoris cum majori paralielarsm (X C, CK

:2BA-J-MN.2MN--BA).

Quod centrum trapezii fit in X K patet ; quoniam produ&is B M,
‘AN ad concurfum in V, dudta VKipfam M N quoque * bifecar,
adeoque refte XK coincidit ; & hinc utriofque trianguli VB A,
V. M N centrum ®eft in V K, ‘adeoque reliqui crapezii B M N A cen-
trum in eadem exiftit. Porro *fecetur re@a X K tritariam in punétis
H, G ; per qua ducaniur retx O P, QR ad B A parallelz ; itagu&
ductis
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De Zqguiponderantibus Lz, I 121

duftis BX, NK,BN, has quoque “trifecabunt parallelz OP, QR. ¢ 2.5,

fergo liquet pueétum E fore centrum trianguli BN A ; & pun-£ 13 &' 3. cor.
&um F efle centrum trianguli M B N ; adedque connexi E F, 6 hy. 14 %4%.
jus & "ipfius X K ip:erﬂ:&io C erit centrum totius trapezii BMNA., ﬁs cor. 7 buje
‘quaprepter erittriang BN A. triang M B N ( *hoceft BA. MN) kff':;"‘

# CF.CE'": CH. CG. undeantecedentes duplando compoenn- | 4. §
doque eft 2B A - MN.MN :: 2CH |~ CG.CG. Item fimili dif-

curfu (inversé) 2MN-4-BA.BA::2CG+CH.CH. Igitur

(iftic & hic permutando) 2BA+MN.2:CH+CG: MN.CG

2 BA.CH:::MN+BA.2CG-+ CH. & rurfus permutan-
do2BA-MN.2MN-}-BA:2CH-}-CG.2CG 4-CH,
Eftvero2CH+CGr=(CH-| HG'=) CX. & 2CG 4= reonf. & »
CH=(CGJ-HG'=)CK, *quare2BA-~- MN.sMN 4 4L
BA:CX.CK. 2.ED. SILS,
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De Quapratura ParanolLa.

Archimedes Dofitheo Felicitatem.

U M audirem obiifle Cononem, qui nobis adhuc fu.

petfteserat in amicitia, te verd Cononis familiarem

fuifle, & Geometriz efle gnarum 3 illi quidern demortuo
indoluimus ceu vero amico, & in Mathematicis, plané mis

rabili 3 tibiveid protinus deftinavimus mittére {eribentes,

ut Cononi decreveramus fcribere, ¢ Geometricis theores

matis illud, quod antea quidem nemo contemplatus erat,

A nobis vero jam perfpectum eft 5 primo quidem per me-

chanica repertum, poftea vero Geometrice demonftra-

tum. Eorum fane, qui priis Geometrica tratdrunt, non-
nulliaggreffi funt fcribere , ut poffibile fit circulo dali,

BRCT & circuli dato [egmento «quale relilinenm [patiume inve-
v (%%~ wire 5 nec non poftea comprehenfum fub *totius coni fe-
&ione, & recta fpatium quadrare tentdrunt 3 affumentes

qua nemo facile conceflerit lemmata 5 unde a multis illi
damnati funt hac non adveni{le. Veruntamen qui parabo-
& fegmentum comprehenfum quadrare conatus fuerit, an-
teriorum {cimus neminem, quod certé nunc 3 nobis inven-
tumelt; demonftratur enim gqwod omne [egmentum coms
prebenfum fih reika, & parabola, fefguitertinm eSt trianguli
bafin habentis eandem (&~ altitudinem agualem cum figmen:
to5 hocaffumpto lemmate ad ejus demonftrationem,quod
inequalium fpatiorum exceflus (quo majus excedit minus)
poteft ibi ibimet apponi, ut omne propofitum finitum fpa-
tium exuperet: ulurpirunt autem hoc lemma qui prius ex-
titerunt Geometraey erenim circulos duplicatam inter [efe
diametrerun rationems habere demonftrdrunt hoc utentes
lemmate;

.Dsfpb,@)‘ eyl

1,84, 5.
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De Onadratura Parabols.

lemmate 3 & qudd fphere triplicatam inter [¢ rationems ha-
bent diametrorum 5 quinetiam qudd omnis pyramis tertia
pars eit prifmatis eanclem cum pyramide bafin habentis, ¢
altitudinem equalem 5 & qQuOd omnis conus fubtriplus sk
eylindri eandems cum cono bafin habentis, & aqualem altity -
dinems, fimiliter praditum lemma fumentes fcripferunt,
Evenit vero pradictorum theorematum fingulis haud fe-
cus ac illis quae abfque hoc lemmate demonftrata funt ad-
hibitam efle fidem 3 perinde etiam in fimilem fidem ad-
dudtis iis, que nos edidimus. Ejus igitur exfcriptas de-
monftrationes mittimus, primo ficut € mechanicis comper-
ta funt, poftea verd prout etiam per Geometrica demon-
ftrantur, premittuntur autem & Elementa Conica, quz
ad demonftrationem ufum habent.  Vale. ‘

. Tab Praf.,

123
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Fig. 194.
Apel. 46, 1.

Aol 5.2,

Apal. 35. 1.

Apol, 20, 1.

[ Fig. 195.
Fig 196.

an 6.
big. 1,
¢ 3 bujus,
ds. 6,
€20.6,
fro.5.
g1L.5.

De Quadratura Pavabola.

Prop, I,

Sifit parabola ABG ; fit autem relta BD parallela diametyo,
vel ipfa diameter y vefta vers A G parallela ills, que cons (efionem
banc gontingit ad B 5 erant D A, D G eguales. Sin & D A equetur
/i DG, parallele, erunt ipfa AG & ea que [eltionem contingge
ad B. : '

Prop, 11,

Si fit parabola AB G fit antems reéta B D parallela diametro, vel
spfa diamerer 5 ipfavero ADG parallela ei que feltionem: iontingit
4d B ; at reita GE feitionem comtingat in G erunt BD. ; BE
equales. :
Prop, 111,

83 fit parabola AB Gy réttaverd B D diamztroparallela, el ipfa
diameter | & ducantur quedam reite DG, ZH parallele tangenti’
parabolam inB 5 erit wt B D longitudine ad B'L,ita D G potentia ad
Z H.

Hac (an¢ (ait Archimedes) demonftrantur in conicis Elementis,
—Caterum ambigi poteft, utrom Archimedes Elementa citaverit,
an ejus Tranfcriptores, omiffis quas fs appofuerat-demonf{trationibus
ad illa nos ablegaverint. Utique de Conicis, qua Archimedss tempo-
ribus extabant, Elementis nihil conftar : ifta faltem apud Apolloninm
jam habentur locis citatis. '

Prop. 1V,

Sit portio A B G comprehen(a [ub relta & parabola ; refta vers
D Bamedioiofins A G parallelo diametre ducatur, ant ipfa fit dia-
meter 5 €& comexa relta G B producatur ; quod fi deducatur alters
guepiam T Zipfi BD parallela, [ecans mtramqne vectarum A G,BGj
eandem rationem habebit 7T ad T 1 gnam D Aad DZ.

Nam ducatur | Kad A G parallela: éftque B Gq. B Tq*: (DGq:
DZq*::DGq.KIq::BD. BK¢::) BG. BE. °quare B G, BT,
BF funt=+. "andeBG.BT::BG*BT. BT *BF:: TG. TE
9% TZ TL *eftaremDG.DZ :: BG.BT. #E-ge DG(D A),
DZ:TZ.TL QED.

Prop.
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De Quadratura Parabole. 225

Prop. v,

s3 portio A B G contenra fub reéta & parabolay ¢ ab A ducatwr Fig 197,
diametro parallela LA ; 4 G very [eltionem tangens in G, nempe
GZ: figuidems in trigono & A G ducatur aligunaX KL )parallela A L
duta(KL) in eadem vatione fecabitur 4 parabola, ac AG a duita;
bemologa very erit pars(AK) spfius AG ad A duéteparti(KH, gne ad
AG.
$it D'B diameter parabolz, & producaniur DB E,GBM. Et?? hujus.
DB — B E, berit K [ =1L, Sitem K L1H :: AD.DK; & -4
permutando’ KLAD THDK = KI*FHADE DK = 5 e
AK. “ergo KL 2AD (hoc'eft KL, AG) :: KHA K94 KL-—KH. e 15. 5.
A G_AK :: HL. KG'{ permutandoq; KHHL ¢ AK. KG. 2.E.D. £4,018.5.
Corsll. ‘KL.KH ::AGlAK. . ,

.'{I wep © __ X EP.}.'.OP‘- 7.

Intelligatar vers W quad & in fpécitlatione proponitwr confpicien- Fig. Y8,
dum) in (plane) recto ad horizontem, & in linea A B ;' dein que [wne :
ad eafdem partes cum D concipiantur deorfum . que vero in adverfus
furfumy Triangulum verd BDG fitvettangnlum, habens retum ad
Bangulum, & latuns B G equale dimidsa jugs, videlices ut aguetur BA
i BG; [ufpendatur vers triangulim ex punitis By G [usfpenda-
tur vero & aliud (patinm L ab altera parte jugi ad A’y @ aguipon-
deret [patium L [ufpenfum nd A trigono BG Tg, in fitu quo jam poni-
tur : dico [patium L trigoni BD G tertiam effe parsem.

Sit enim B E =+ B G 3 ducattirque E Cad B D parallela ; itags 3 3 cor. 14.1.
centrum gr. trigoni G B D *¢ft in E'C, & hoc fuf enfum ab E con- b:‘&."ff"’?’; P
fiftet ipfi Z zquiponderans ; quare triang G B D.Z »:: (A B./BE = _,T‘,-;:' "
GB.BE:)31. 2.£.D.

Conversé. SiZ = 1 triang BDG, zquiponderabunt Z, & BDG.

t

Prop, VII,

Sit yurfias linea A G jugum, medinm ver 5 ipfins fit B’y & [ufpenda- Fig. 199
inr ad B trigonum GDH ; fit vers. trigomm G D H ambligoninm,
habens bafim D H, altitud nem verd parem dimidso jugi (B G); &
[ufpendatur trigonsm G D H é punitis B, G ; [patism vero L [ufpen-
[umad A equiponderet triangulo G D H fic habenti ut nunc jacet : fi-
militer




125

aconv. € huj.
b xtor. 7. dla
de equip.

¢ conft,

Fig. 200,

a6l 7-%
aqHip.

bl*!’c

c8. 1.,

d byp.
10,5,

Fig.201.,

Fig. 202,

De Quadratura Pavabole,

militer de monflyabitur (pativm L tertiam effe partem trigoni G D H,

Nam fpatio Z adjiciatur E = 3 triang BD G ; * quapropter E
zquiponderat trigono BD G ; bergo Z -}~ E zquiponderat  tor
BHG. quare 3Z |3 E=triang BH G ; unde cum 3E *= gi.
aingBDG; ert 32=DHG. 2.E.D,

" Prop W ELE,

© Sst jugum B, medium vero ipfies B; & [ufpendatnr ad B trigonum
rellangulnm G D E, rectum habens apgulum & ; & [(yfpendatnr ¢ e
90 feanndum G Eg) fpatium vers L [ufpendatnr ad A, & &GHipanderet
spfi G D'E fichabenti ut nunc jaces ; quam vers rationems haber AR
44 B E, banc babeap srigonwm G DE ad fpatinm C : dico JpatinmZ
trigono’ G D E minms eﬂg, fedipfo C majus,

Sit trigoni E G D centrum, gr. in perpendiculari HF ; * quare Z
triang E G D:: H B. B A. Pergo Z —triang EG D.  Irem HB,
BAccEB. BA: C, wiang E GD; adeogue Z. E GD. C,
EGD. tergo Z = C. o

Prop. 1X.

St xurfus jagum qusdem A G, medium vero ejus B, trigonym verd

G D.C amblsgonium, b afin quidem habens D C, altitudinem very EG

T appendatur ¢ jugo fecundum GE [patinm vers T dependeat db

A, & aguiponderes trigono G D C, fic habexti ut mody ponitur ; guam

veroratsonem haber A Bad B E, banc habeat trigonum G D C ad L:

dicoip[um L majus quidem effe ipfo L, minus veroipfo GDC,
Demenftrator ur prazcedens.

Prop, X,

Sit rur(us A BG guidem jugam, & medium efus By trapezism
vero B D € H, angulos guidems ad punita B, H reitos babens , latw
vero. C D inglinans ver[us G ; & guam habet rationem AB ad BH,
hane babeat trapezinm B D C H ad L § [ufpenfum very [it trapexinm
BDCH e jugoad B H; item (ufpendatnr [patinm L ad A, & gk
ponderet trapezio B D C'H, iza ¢ habents s jaget : dico [partum L
minus effe ipfo L, ‘

Num
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De Quadratura Parabole, 127

Nam *fit centrum trapezii B D CHinre®a EFad A G perpen- 3 151 74
diculari : ¢ftquetrap B DCH.Z(::*AB.BE)‘c—(A B.BH &) E; & 7 aquip,
wrap BD CH.L.%ergoZ = L. 2E.D. 4 b};.'

€e10,5.

Prop, X F

Sit vorfus jughm quidem A G, & medinmipfins B 5, e vers tra- Fig. 2030
ziwm CDTR habens guidem latera C D, T R tendensia ad G, fed

#fa DR, T C perpendicklaria ad BG ; & cadat DRi» B; guam

very rationem habet A B adB H, banc habeat trapezium CDT R ad

Ly trapeinm vero GDIR [ufpendutnr ex jugo ad BH ; © Zex A,

ac egmiponderet 1 1rApex1o CD TR, fic habents ut moay jacet : fi-

militer ac prises demonfirabitur [patinm. L miniss ipfo &

Imo plané fimiliter ac privs ; quid ergo plura ?
Prop. X1L

Sit vur[ws jugnm gusdem A G, medinm very efss, B 5 fit vero tra- Fig. 204.
pexisrs D EXL €, ad punita quidem E, H rectos habens angulos, latera
very C D, B H vergemia ad G ; & quam_qhidem vationiem haber :
AB #d BH, hanc habeat trapezium D E £ Cad M’y quam vers ra-
tionem habet A B ad B E., banc babeat trapezinm B E H C ad L fm/-
pendatur vers rapezium, D EHC ¢ jugogd EH [patinm vero L
[ifpendarur ex A5 aguipemderet trapexso ite [e habengi, us puic [ub-
sititar ¢ dicoZ majus effeapfo L, minpswero spfoM. . . - .

St enim trapezii D EH C centrupi gr inK N ad EDparallelas a 1s. 1agaip.
hing trap D E B G, Z (b AB.FKY-= (A B. BE ) ttap DEHG. b5 &7. ta-
Ly cquare Z L. kem map DEHC. M (4:AB.BH) "*:jfii- - (gnips

(AB.BK%:)trap D EHC.Z; undeZ~aM. Quz E.D.° o &

' “Brop. X111

Sit vur[iss jugsm quidem A G, & medinm ¢jius B, trapezinm vero
CD I R, stast lateraC D, TR ~ergant ad 5 [ed D I, CR per-
pendicularig fint ad 8 G  [wfpendatur vers & jugs ad EH [patinm
Wy L (ufpendainrex: A, O aqipiticrer trapesio CD TR fic ha-
bemsi it waonc pinitier s "6 Gwam qwidem hibes rationem A wd BE,
illam babeat trape<idm'G DY R ad [patinm L 5 quans very vatioiem

AB

Fig. 205




De Quadratura Parabole.

babet A B ad B H, hauc habeat idem trapezinm ad M : plane fimil;.
ter as ip pracedents oftendetnr L majus quidem quam L, minus vers ip-
fo'M. :

D:monftratur prorfus urproximé antecedéns,

Prepi-X IV

Fig.206." “Sitportid BKG wrrfpreheﬂfr‘z [ub retta, e parabola’y: (i very pi-
miom B G nd relkos dismerro, duciturone u puntto B diamervo parale
lela BD ; &G veroipfa G D tangens parabolam in G ; enimver) eris,
B G D triangulumrettangulum ; dividatur antem B G in gHorcungue
partesBE, R L, LY, N1, & alfeltionibus ducantnr diametro paral-
lele ES;ZT, H V,_I‘ X' P punits verg (F, K, P, O)ud gue ipfa fe-
cant parabolam, conjungantur vetts ad G; & producantur : dico tris
angulum B G D trapeziorum quidem CE,LZ,MH,N 1, & mi.
gomi X | G minus eﬂr; qudm triplum ; ‘trapeziorum very L F, H K,IF,

& trianguli 1 Q G majus effe quam triplum.

Sit A B=BG, & ab A fufpendantur &, €, ¥, &\, ¢ 2quiponderan-
* uatrapeziisD E, SZ, T H, V'I, & trigorio X | G, ‘fingtila‘ fingulis,
az cor, 7. « & * cun@ta proinde cuniis fimdl. " Eft vero GB: (AB-). BE®:

quip. ES.E F‘:i;rriangESG,E'F G ItemES. EF *.BD.B C <:tri-
beor. sbujst, gng BD G. BCG. ‘quare BDG. BC G :: ESG. EF G *:: BDG
f:o'r_ 4 ¢. T—ESG.BCG—EFG (hoceft) :: trapD E.CE; ®ergo trap

¥ oo C E . Simili difcorfu et AB. BZ::trap SZ.LZ 7 e inde
€19.5. tapLZe~¢, & A B. BH::ttap TH. M H; fidedque trapMH
e 1o. bujus, £y ; irem A B. B 1:: trap VI NI, atque ‘idcirco trap N I
f"é bupss,  a¢ denique AB.BI:: triang X IG.O1G ; & proinde triang X[CE
8804 ¢, quarejundim CE-}-LZ-MH- NI} X1Ge=e
bt privs, -t o=}-#~-5. Porro quoniam trap SZ.FZ":: SE.FEb:: AB
B E; ferit trapF Z— ¢, fimilitérque trap K H~o 3, & trap P12
¢, & triang O IG—=¢; ac denique trapFZ -~KH + P14
kg bujus.  O1G €y |- dofus: cum itaque £ (it o)-¢f- o & 6=
it A liquet propofitam.
1 ' Prop. XV,

Fig.207. _ Sitrurfis portio BK G comprebenfa [wb reéta, & parabola, versm
B G non fit diametro normalss s eff ausem neceffe vel illam que 4 pun-
éto B diametro parallela ducitir ad eafdem partes [eétions, wvel iftam

qne
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De Quadratura Phrabole. 139

gue 4 G, obtufnm facere angulum ad B G ; obtufum angulum facias
gh4 ad B, & 4 B dncatur diametroparallelaBD | ¢4 G pfaGD
parabolam contingens in G, & dividatur BG in guvtcungue partes
BE,EZ,ZH,A LG, & «bE Z, H, | duantsr diametro pa-
vallele ES,ZT, AV, 1X, & 4 punttis quibus ke [ecant parabo-
lam conjungantur rete ad G, & extendantur : enimvery & nune
dico triangninm B D G trapeziornm guidems C E,LZ, M H,NI1, &
wrianguli X1 G minns efle quam triplum ; ipfiram very L F,HK,
1P, & triangnli G O Imajus effe gnam triplum,

‘Eadem prorfus eft demonftratio quz przcedentis, nifi quod hic
pro 10 & 12 hujos, adhibentur 11 & 13. quorfum iraque ravrae[iur.

Prop. X v 1,

Sit rar[us portio BX G comprebenfa [ub reita, & parabola ; ¢ per Fig. 208,
Bguidem ducatnr B D parallela diametro; a G vers ipfa GD tan-
gens parabolam in G, fit 'wr_c‘a [patium L tertia pars trigowi BD G :
dico portionem B K G equar: [patio Z.

Si fieri poteft, fit primo Z =2 port BK G. Secetur rum BD in
partes zquales BC,CQ,QR,R Y,YD, ita ur fit triang BGZ
=sport BKG—Z ; unde erit Z=3 port B K G—triang B G Z.
conjungantur G C,GQ, G R, G Y occurrentes parabolz punétis
EK,P,O ; per quz ducantur ES,Z T, 8 V, 1X ad B D parallelz,

(Liquet veroiplas BE,EZ,ZH,HI, 1 G etiam @=quari; * ob DC. p
CB:SF.FE*: GE.EB; & DQ. QB*:TKKZ*:GZ, a::}:&:;m.
LB &c.)

Quia vero BC=CQ_ *erit EF = FL; ‘ande trap FZ = 37.1.8 2 81,
trapF K5 item ob Zp *—=K M, Perit trap ¢ H = trapK P ; pari- 1.
térquetrap ¥ I =trap P O, & triang IGX *= triang O G X, er-
go triang BGC = trap BF . FK -+ KP +PO -}~ triang
OGK. ergo Z (5 triang BD G) =2 (port BKG —:trap BF |-
FKJ-KP-{-triang O G X =) trap F Z + KH -}~ P I - triang
O1G; contra 14 vel 15 huijus.

Sin dicatur Z = port BK G, [it triang B G C=a Z—port BKG 3
unde portio BK G+ triang B G C ~=2 Z, -hoc ¢ft port BKG |-
trapBF |- FK-}~KP -}~ P O 4-triang O G X~= 4 triang BDG,
ergo fortivs erit trap CE - LZ 4 M H -}~ N1+ triang XIG
T3 tiang BD G itidem contra 14 aut 15 hajus,

S Quin
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#30 De Qui¥lratura Parabole,
Quin itaque potius. exit Z = port BK G, . 2. E.D.

Prop. XVl

Fig. 209. Hoc demonftrato, liguet quod omnis portio (A B C), comprehenfa [ub
recta, & perabola, [e[quitertia off trianguli (A B C) habentis bafin

eAndem Cuin portie-e, ¢ altitwdinems agualem

. Ducatur tangefis C F, cuioccurrat dismeter D B in E, eique pa.
:i”:l‘“- rallela AF; & obDB*= BE, erit triang DE C (*id eft £ trj-
g | ang AF C) = atriang D BC > —wriang A B C. arqui‘eft port
d16 bujs, ABCE=3triang AF C; ergosriang ABCport, ABC:: 3.3

FETLIARED, " T .
Hoc quod artificio quafi mechinico fic adftruxerat, dehinc metho.
do prorfus Geometrici demonftratum exhibebir, j

Definitiones

" Portionum fub re&a & curva comprehenfarum
1. Bafin quidem appello ré€tam iftam
2. Altitudinem vero maximam perpendicularem a curva lineade-
miffam in bafin portionis ;
3+, Verticem veropunétum,-a.quo maxima perpendicularis du-
citur, .

Prop. XV ILL.

Fig. 210.  Siinportsone (A B C), \quat continetur (nh relba & parabola, ame-
dia bafe ducatur relta (D B) diametro parallela ; vertex erit portionty
punétum (B), in guo dnita diametroparallela (D B) fecat parabolam.

s Py Re&a E F contingar parabolam in B, & demittatur BGad AC

b def. ad 17, perpendiculdris ; & quia E'F eft *parallela bali A C, liquet BG effe

bnjms. maximam perpendicularem earum qua a fectione duci pofiunt in AC;
& bproinde B fore verticem portionis AB C. | 2. E.D,

Prop. XIX.
‘Fig 211, Siin portionem (A'B C) compreh:nfam [ub reéta € paraboln dx-
cantur due rete (D B, E E) parallela diametro, illaquidem (D B) &

wediabafe, hec very (FE)a media dimidsiay et dutta érriﬂ‘f(id
Aje
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bafe(D B) dulte a media dimidia (FE) fefquitertia longitudine.

a 3 bujus,

_ Namducatur (EG) parallelabali AC; & quia BD.BG*:: 3/

DAq.GEq®:DAq.DFg<::g. 1, exit ¢ convertendo BD.GD ¢ ic';,:,'j,,,-_

(CEY):4.3:13. 1. Q.ED. d cor. 19. §.
Cor. BD.BG:g.1,

Prap. s g P

Si portioni (A B C) compechenfe (ub reta & parabpla inferibaswr Fig. 212.
griangulum (A B C) eandem bafin babens cum portione, eandemgne al- -
titudinens , majas evit inforiprum (AB C) quam dimiding parrionss.

Per verticem B ducatur. rangens E F (*qua bafi eft patallela), re'ui a1 hyjs.
“oecurant A E;C F diamerro parallelz 5 ‘liquétque pgr A EF-CP (hoc b 41.1.
et etriang AB C?) majus-effe portione ABC,

Coroll. Hinc, liquet, quod huic portioni poffibile eft polygonum
infcribere , ita ut relitz poxtiongs munores fint omni propofito
fpatio. :
' piﬂmﬁ'ponionihus A G B, CH B inferibantur sriangula , 3hac #200ujus
-quferent phifquam femiffes portionum A-HB , CHB.; & (i in reh-
quis id fiat, idem continget. *quare tandem ad. reliquias .dato fpatio ° '+ *
minores perveniatur neceffe eft.

Prop, XX 1,

2,

Si portions (A B C) comprehen[e [ubrettacs parabola wforibatyr Fig.213.
sriangulum (AB C) eandem bafin habens cum portione, eandemque al-
titudinem.; infcribanur vero & aliatriangnia (AHB, CFB) re-
litkis portionibus (A B B, CF B ), eafdembafes babentia: ctims portio-
wibus, eandemque altitwdioem s [inguloram triangwiovum ( AH B,
CEB) relittis portionibus infcriptoram oStuplum eff triangulnm (ABC)
1% portioni snfCraptuns.

NamquiaGLDB * AL AB®:2.4; &DB.GH 4. 35 34.6.
eritex 2quo G 1. G'H = 3. 3 ; adedque G I=2TH ;™ quare” txi- beenft.
angl AG = 1wriang’HA'l; ddedque iriang) BAD (3 1A G) 3‘{9'6”"‘-’""'
“=§'triang ['AH.’ 'quare criang ABC (B A DYyi=28griang . ,, ¢,

AHB. 9.E.D. _ RS Fisops
Coroll, Xviang AHB-}.CFB =%triang ABC,
& Prop,




Figr14.

acor, 21 buj.
b byp.

C e
d 15.4.

De Quadratura Parabole.

Prap. X1l

Ss fit porsio (A B C) comprebehenfa fub reita & parabola, & [pa-
tia ponantur quotcangue (X, Y, L) deinceps in quadrupla ratione;, fir
vero [patiorum maximum (X) equale trsangulo (ABC) bafin habenti
eandem cum portione, T altitudinems eardems ; [mnl ommia [patia mie
nora erunt portione (ABT).

Portionibus A H B, CF B infcribantur trigona A HB, CFB
portionibus iftis zque alra ; & altera pari modo reliquis portioni-
busAPH,COF;HMB, F N B; conftatque fore triang AHB
- CFB*=_ triing ABCb=2 X =%Y; irem pariter fore
triang APH -}-HMB *= + AHB ; & triang COF --FNB
*= 4 CFB; cadeoquetriang APH-|-HM B-}- COF-|-ENB
=4{AHB -+ CFBY=2YbP=7: ergo quum ifta trigom
fimul emnia defictant 4 portione A B C, erunt fimul X,Y,Z cadem
minora.

Prop. XXI11.
i comporantrty magnitudines (D,C, B, A) deinceps in quadrupla

© ratione 5 omnes magnitudines, infuperque minime ( A) pars tertia ei-

dem [umme adjelta, ernnt’ [efquitertie maxime (D).

NamquiaD*= 4C,erit} D =% C = C-- £ C; (imilitérque
$C=B|-iB; &;B=A--3A; eftergo:D=C-4B
“-3B=C{-BJ.ALl ;A qureD - C . B.}. A4
A D1t Q.ED. :

Coroll.. Hinc, figura portioni infcripta (juxta 22 hujus) minor
eft quam £ trigoni AB C. :

Fit enim (ibidem) ¢ magnitudinibus X, Y, Z -~ in ratione 4 ad
1, qQuarum maxima X xquatur triangulo A B C,

Scholinm.,

Liquidius id deducatur ex hac univerfali propofitione.

Sint quotcunque quanta proportionaliter decrefcentia in ratione

ad¢; eorum [t excremum @, & fumma dicatur Z ; erit Z=

S
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Nam ut primum ad fecundum, *ita funt omnia antecedentia ad * 125
omnia confequentia, hoc eft @, €::Z—w. Z —a ; quare (extrema &
media in fe ducendo) eft = Z—ea =CZ—Cw; & (tranfponendo)
¢2—CZ —aa—Co; & (dividendo utrinque per «—¢) et Z =

M-——C.
—y
a—~C

Hincfia.C:i 4015 erit Z = 4“:'; ut in hac prop. 2 3.

Adnotetur autem, quod fi progreffio continuetur ad infinitum ,
fcilicet ut « fit =o nihil ; tunc evanelcente termino €w ; liquet fore

Z_-:.-—-—‘..
R
Hincfis.€::4. 15 eritZ = T4,

Hinc sutem breviflimé conftat Archimidea quadratura; unaque
plures innumer {imiliter eliciuntur. g

Prop. X X1V,

Omnis portio (A B C) comprehenfu [ub retta & parabola, [efgni- Fig. 214.
tevtia eft trianguli (A B C) eandem bafin habentis cum ipfa, & alti-
tudinem agmalers.

SitZ — 2wiang ABC ; &, fifieri poteft, (it primo port AB C
—7: *inferibatur portioni fignra APHMBNFOC trigonis 2 ¢0re 20 buj,
conftans, ( ut in prazcedentibus ) acita ut fic port AB C—fig beor. 23 bnj,
APHMBNF O C=aport ABC—Z ; eft ergoZ—ofig APH
MBNFO C; bhacautem figuraminor eft quam $ triang ABC
ergo magis Z —2§ triang A B C, contra hypothelin.

Sitjam port ABC—Z; & concipiatur ferics magnitudinum
(quaram fumma vocetur S) progrediens in quadrupla ratione , (in-
cipiens utique a triangulo A B C, & decrefcens inw) cita ut [it @=3 ¢ cor. 20.baj,

Z—port A B C: cam igitar fit § -l-l;;ﬂ — 17, erite= §—~—d13 hujus.
3

—port AB C ; unde Jiquebit effe portionem ABC =28, © Quod €22 buj.

eft abfurdum.
Quare potits ¢t port ABC =27 = $ triang ABC.,

Covall.
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3 47. 1.
b 24 bajus,

142,

De Ouadratura Parabole.

Ciroll,
- Hine

1. Sidu@&i FGper B ad A C paralleld compleatur parallelo.
grammum A G ; eritpgr. AG, port. ABC :: 3.2. Nam per
AG. triang ABC :6.3 ; & wiang AB C.port ABCPy; 3,
quare ex 2quo pgr AG. port AB C.:: 6. 4 :: 3.2,

2. Complementom AY BF eft } femiportionis A B D.

3+ Hirjc facilé eflicitur quadratum zquale portioni. Nam pro.
ducatur DBinE, ut it BE=4BD; vel ED =% BD; & con.
nectantur E A, E C; liquet trigonum A E C quari portioni ABC,
unde {i *fiat trigono A E C zquale quadratum, liquet fa&tomeeff, »

4. Iraquefacilt ad datam re&am applicatur parabolica portip
ad illam (cilicer applicato triangulo A'E C.

i g WE— PSS SThbnis Rty s e e 83w kmieswy To B ahand
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ki ddhiinbhi:

p: ZOQUVIPONDERANTIBUS,
LIBER SECUNDUS

Prop. I,
C 1 duo fint [patia (A B,CD) contenta [ub reta, & pavabola, Fig.216.

*auam pollmies ad dagam reékam applicare ; ex urroquespforum ™ <0'.24. deqss
' . parab,

cappofits magnitydinié Centrum gravieasys (H) erit in reéta convetien-
t¢ apjorsm centra gravitatss (E,F), dividens dictam reitam (E,F),
st apfins partes(E H,F H) reciproce eandem vationem habeant cisms

P ABCD).
Accipe G, FK pares ipli E H (uade EG = FH), &fiat EL? ;‘:x.:.d

— EG (FH). ad G Lapplicentur pgr* G O,GP butrumvis 2qua- Pcar:;‘ et

ledimidio A B, & productis OR, P.Q compleatur pgr Q M. Eftque c'6 &7, 1 de

parab CD. parab AB<:: EH.FH ¢ 2EH (c2GF). 2F HGZEG) eguip.

& GK GL%: QN. QP5:pgr QM. QO “(parab AB) b unde 9 15 5.

parab C D = pgr Q M. Cum igitur “(it E ceatrum pgr’ QO,&F F}“”f-

centrum pgt' QM( “ob EG =EL,& FG =FK) fitque QM. :6.

QO ::EH. FH liquet propofitum. b p4:§.

k 9.1 de @guip,
Manifeftum, :
8i portioni (ABC) fubrefta, & parabola cotentsm, inferibatwr Fig. 217-

triangulum (A B C), eandem bafim habens cwm portioney & aqualem
altitudinem s & rurfis veliguis porsionibus infcribantwr triangnla
(AEB, CEB)eafdem bafes habentia cum port tanibis , & aqualem
altitudinem 5 €& femper veliquis portionibus triangula snfcribantur eo-
dem modo (AME, ES B, CNF,FT B&c); orsa figura (AM E
SBT EN C) portioni evidenter® infcribi dicatwr. Liquet vero, guod
ficinferipse figure angulos comeltentes (S T, E F, M), queque pro-
xime [unt 4 vertice portionss (B) . quaque deinceps parallels erunt por-
tionis bafi (A C), & bifecabuntur a portionis diametro (BD); &
diametros [ecabunt inrationes nkIMErorim Aeinceps Mparism, wno ditko
iha (B Y) gue ad verticem portionss.

*Notabiliter ,
v el s

Hoe
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Silown ine - BEO demon(trandum eft in *Ordinibus.
wnity cui inferiptum wSes, (Ordines vel Series), de quo nibil admodum conflat,

atdegu pare  Nam (du@isM P, E H, NR, F L diametro parallelis)erit A G=
GB;, & ®ideo AH=HL; *fimilitérque A 1 = L E, ac *ideo

31151553 75+ AP=PH; & ficporro A D in partes @quales dividetur, & pari.
5o ter C D in totidem xquales ; unde A P— CR. Cim igitur fit

eI

£4 de qu.par. AP.PO’:: AD.DB"::CD, DB:CR.RQ%:AP.PO.¢Etit RQ=— PO,
gra% 1. item PO.OM & DC.DP:: AD.DR:; RQCLN 44 PO,
2{33_ I:g e OM, square Q_N = oM, sitaque RN =PM,"& M N ipiAC
guad. parap, parallela eft. - Similidifeurfu EF, & ST ipfiA C parallelz often.
_ dentur ;*ande MV =V N, & E X =XF &c. Denique BD.BX
%::4.1. Etfimilimodo, BX.BY ::4. 1, unde fiBY ponatur,
eritYX=3.(BX—=4, BD=16,XDvel EH = 12) item
HG.DB(’AH. AD)::8.16. uade EG — 4 : ducatur M Z ad
ABparallela, &obEG. EZ*:: 4. 15ert ZG(M O) = 3,& 0P
(# HG) = 4, ergo M P(V D) = 7, & proinde XV (X D—VD)

=—y. Ex quibus conftat de omnibus, & E.D.

Corell. 1. E G =FK. unde
2. GKprrallela ad EF.
3, “BOG=8K=1BD;

Prop, 11,

Fig.218, Si vers portions (A B C) comprehenfa fué relta, & reltanguli o-
ni feltione reltilineums (AMESB T E N C) evidenter sinfcribasur,
infCripti centrum gravitatss erit in portionss diametro (BD).

a lemm, prace. Nam conneétaniur anguli reétis M N, E F, ST, *hz parallelz fun
b15,0913.1 de bafi A C, & bif_ccanfur a diametro BD 3 hquare :mpgziomm A N,
2quip. ME,ET, & trigoni S B T fingula centra gravitatis funt in diametro

c7cor.7.1de BD, <ergo & compolitiex his centrum gr. eft in cadem. Q2.E.D.
ogeps y

Lemma.
s Sint trapezia D E, de,& M G, mg, in quibus DM, M N ::dm
Fig ::g mn. KDAME:dame. Atque ME.NG ::me. ng. erit trap.

DE.MG :: trapde. mg.
Producantur A EP,E GO, 4ep,e g0, ut occurrant ipfis DN, 4
Eftque
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EftqueP D.PM*: D A.ME ®:: da. me %::pd pm *:PD. P M. 24.6.
ergodividendoP M. M D iz pmumd., Pitem M D. M N :: s d. m . blap.
ergo ex 2quo P M.M N 2 pm. mn ; item obM E.N G2 :: e, gy <155
derit M N. M 0_:: mn. mo ergo rurfus ex &quo P M.O M :: p m.
om ; ‘hoc eft triang PM E. O M E ::triang pme. eme. item triang e 6(';
OME.ONG*= ME. NG, bis b = sme. ng, bis € — triang ome, 5:9_'5,'
ong 5 €rgo permutando triang O M E. ome :: triang ON G. ong i
trapM G.mg ; & rurfus permutando triang OM E. trapM G =
teiang ome. trap mg 5 ergo ¢x aquali triang PME. trap MG ::
triang pme. trap mg ; quinimo [imiliter trap D E. triang P M E ::
trap de. éri:mg pme ; ergo denuo ex zquo trap D E.M G :: trap de.
wy. O.6.D.

gca;%f[, Trap D E. triang O M E *:: trap.de, triang ome. 32°4,

Lemma 2,

SiA.B:D.E.&A.C:D.F, EritB.C:: E.F. & A.B-}-C Fig.221]
D E-}-F.

Nam permutando B. E (A. D) :: C. F, & rurfus permutando B. C
E.F. ltemB—A4-C.E4~F*: (B.E::)A.D. ergo permutando a 12.5.
s+ C: D.E-+F,

Quodfifit A.B}-C::D.C-}-F; & A,B :: D.E. erit B.C ::
E.F. &A.C::D.F. Item (i fuerit B.C::E,F. & A.B4-C::
D.E|-F. EritA.B:D E. &A.C::D.F. Quz ex (imili ra-
tionum permutatione, inver(ione &c. facilé eliciuntur,

Prop, 111,

8¢ duaruim portionum * fimilium (AB C, abc) [uhreta, & parabe-  Fig. 2232
la comprehen(arum, utrique rectilinesm inferibatur evidenter s babe- 22-.,
it vero infcripta veltilinea latera mutho equalia multitudine, centra* Not.
gravtatum (X, y) fimiliter fecant diametros portiornm (B D, bd),

Angulos conneftant re@z EF, G H,KL, e/, gh k!, fintque Q,
R centra trapeziornm AF E H, & Scompolitiexillis AH , & [i-
militer g,7,s {int centra ipforum af, eh, ab: item lit X centrum com-
pofiti ex trapezio G L, & trigono K B L, & «x iplius gl -} triang £/, 2 3 ‘!",‘{f‘ pare.
Jamob ADq. E Mq*:: BD.BM::6d. bm :: adg “emq ; erit AD. l’lﬁfm“ i
EM(CAC.EF):: ad.em (“ac. ef). tergo2 ACHEF. :EF | (i ¢
AC:: 240+ f. 2¢f -+ ac. hoc {‘{} MQ QD umg gd; ergodis.& g
com-
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€ 15.1.4q4ip. componendo M D. Q D-::md. ¢d. item B D. M D :: bd. md. itaque
e exzquo BD, Q D ::4d. gd 5 paritérque B D. Mq ::bd mq. Simili
ggm‘p 71€ difcurfu BD.R M :: b4, rm; *quare BD. RQ :: bd. rq. Item RS,
b vdem. 2 buj. S QB trap A FoE H :: vrap af. ¢h 175,59, ergoex xzquo BD.§
k 2 lem. 2 buj. 3: bd sq; & * proinde BD. S D i bd, sd. Simili difcurfu BB, BX
beor.xleme 2 o pd by . & proinde BD.X S :: bd. xs. Quia vero trap AF.EH
Dy b af. eb. erit componendo A H. E H :: ab. eh- Trem trap EH.GL
P:: gh. gl. & trap G L.triang K B L':: g/. kb/. ergo ex zquo AH.

GL i ah.gl. & AH .KB L::ab. kbl & *idcirco AH.GL~+
KBLE&XY.YS)ah g/ -+ kbl (Bxy.ys). & cum prius fuerit

BD.XS:: bd.xs; *eru BD.X Y ::4d. xy ; ¥ ideaque etiam BD,
BY:ubd.by; &BD.,Y D ::bd yd. acdenigue dividendo BY.¥ D

::6y.9d4. ZLE D, :

Net.  Portionum fimilitudiner intelligic hic Author, non ftri-
Qiffimam, at latiore fenfu, juxta quem omnia triangula, & omnes fi-
gurz Analogica (in quibus nempe fi diametria vertice proportions-
liter dividantur, per diviliones duéte ordinatz proportionales fiunt)
fibimer affimilari dicantur ; unde quavis duo parabolica fegmenta
fimilia effe fupponit hic difcurfus ; id quod probé, quo fcrupuli tol-
lantur, animadverfum oportet.

Prop. 1V,

Figi 224,  Omnis portionss (A B C) comprebenfa [ub reita, & parabola, cttr
trim gravitatis eft inportienis diametro (B D).

Si neges, efto E centrum portionis estra B Dy ducatur EFad BD
R o parallela; (rque CF.F D:: CA.G A *:: triang CBA . triang GBA.
beor.20,de  Ptum portioni inferibarur figura evidens (qua vocetur X), ita utport
quad-parab. A B C—X~ triang G BA. Infcriptz autem figurz centrum  fi
3;5“1‘“' H, & connexz HE occurrat CKad B D parallela. Eftque X pont
i ABC—X4—triang AB C .port ABC—X¢c—triang ABC.
f 10.5. ABG (::CF.DE:KE.HE) Sit ME.HE :: X, porit ABC
g8.1.dewgn. —X . quare ME.HEc— KE.HE; & fideo MEcKE, &
b g poff.3.eg4 M scentrum reliquarum portionum erit extra fectionem. Q.E. 4.

Caroll. Hinc fi ex tota portione auferatur trigonum A BC,
&centrum reliquarum portionum eft in B D, & fic porro, ablatis alis
trigonis figurx infcriprze,
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Lemma,

S LR.RPcLS. SPerit LR~ LS.

Nam componendo LP, RP ——LP.SP. *rgoRP == SP. & 21°:5-
proinde LRc-LS ;

Inversé, (i LRc~L S.erit LR.RP=—LS.SP.

NamLR.RP®c—LS. RP b=LS. SP. bs, 5.

Prop, 7.
8i portioni (ABC) comprehenfe [ubreita, & parabola, infevibatar Fig, 215) :

veltilinenm (A E B F C) evidenter, totins portionis centrum gravitasis
() propins eft vertics pertionis (B), quam infiripti- reltilines centrum
R).
( git P centrum trigoni A B C, & reliquarum portionum A E B,
CFB centra fint M, N ; trigonorum vero AEB; CF B centra
fint LK, & corgicF&Bann(.tr MhN, 1{[}(,_6 H; HqﬁtNOb%{i)c)mgfm
it AEB . (quia hoc eft in utraque * ) SR
g[‘l"ecentrum—i:iang AEB-4-CFB; & qunAG=:AB, & ii“’}?— ¢
CH=:CB,¢erit DQ=3DB; &DP (4DB) =D O beors. bujus.
unde DP==1 DS(nam S*cadit inter O,P). Simili difcarfu IGaM G ;< * 6.
quare L P~= O P: cum itaque {ia L R. R P “: triang A B C, vi- d $ oragx de
angAEB -+ CFB. fo—triang AB C. port AEB +CEB‘==e5%,rr‘::; i
OS. SPic—LS.SP. scrit LR~ LS; quare$ elt propius ver-  aguip.
tici B. &E.D. £3.5. :
Coroll. ~ Similiter, quo figura infcripta plura habet latera, eo cen- g lemm prac.
trum ejus propius ad verticem accedet.

Prop. VI,

Data porsione (ABC) comprehen(a [ub refka, & parabola, poffibs'e Fig. 226,
eff portioni reCtilinenm (A E B E B) cvidenter inferibere, sta ut re-
Ha (SR), gue off inter centra gravitatsm portionss, & snferipti relks.
linei minor fit quacungue refta propofita (L ).

SitBS.Z ::iang ABC.X; & tinfcribatur figura (AE B FC.) acor. 20 de
evidenter (cujus centrum R), ita vt port A BC—fig AEBFC =2 X, . par.
Dico fatum.

St fieri poreft, it SR C:§ Z. ¢ftque port AB C. portABC—

1 3 ﬁg
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b8.s.
c byp.

d8, 1deagn,

Fig.227.
Fig. 223,

a6, bujss,

* Not.

b byp.

¢ lemm.ad 4 b.
d 3 bujas,

Fig. 229.

De A quiponderantibus L1B. TL

fig AEFBC®c—uiang ABC.X:: BS. Z. S‘S{BS_ SR. itaque
fi pona‘ur port ABC port ABCT—fig At BFEC:: TS SR, erit
TScBS; & T dcentrum portionum reliquarum demptd figurd
A E B F Ceritextra B D, contra coroll. 4 hujus, ‘

Brevius,  Quofigurainferipra plura haber latera, €0 propius ac.
cedet ad verticera 3 proinde ad centrum feré acceder, ex continuo la-
terum avgmento

P?’(J‘.f). L

Ducarum fimilinm portionum (AB C, MN O) comprehen[arum [ub

retta, & parabola, centra gravitatum (E, Q) in cadem ratione fecens
diametros (BD,N o

Sinegas, efo BH. HD :: N Q. QP (itanempe primo ut H ez
dat infra E). Portioni A B C *infcribatur figsra AF BGC, cujus
centrum G, itawt EG=2EH ; & hvic *(milis figura infcribatur
portioni M N O; cujus centrum fit T : & ob N Q. Q P(®:: B H.HD)
‘= (BG GDU:) NT.T P erit N Qc—N T, contra 5 hujus.

Quod fi dicasefle BK. KD N'Q QP ; &K cadere fupraE;
fiat NX.XP:: BE.ED <— BK KD :: NQ.QP. ‘ergo NX c—NQ
fic relabimur in primam hypothefin, quam abfurdam demonftravimus.

Aliter brevius. € um centra fimiliom figurarum inferiptarum,
laterum numerus avgeatur infinite, in centra portionum definant, &
illaram centra propertionaliter dividant diametres, harum centra
idem efficient,

* Nop.  Similes dicuntur irfcriptae fegmentis figura, non juxta
ftri®amillam, que initio fexti elementi definitur , fimilitudinem,
fed proprer imilem infcribendi modum, qualis in appofitoad primam
hujus manifefto, & in 212 de quadr. parab. defcribitur | qua certé [i-
militudo huic fundando raticcinio fufficit. vid Not. ad 3 hujus.

Prop. VII1,

Cujufcungue portionis (A B C) fub reéta, & parabola contente cen-
trium gravitatis (H ) aividit portionss diametrum (B D), ita ut pars
ej? (B H), gue ad verticem , [efguialtera fit partes (H D) qua ad
bafim. :

Portioni infcribatur figura evidens AKB L C, & portionum
AK B, CLB centra fint M, Ny ac E centrum trigoni A BC ; du-

cantur




De ZEquiponderantibus L i3, 1. 141

antar KL,M N, FG, fitqueSX =+ BS—=::BD (obBS*=1% g"'"’-’“fﬁ”ﬁ“_'
BD). unde BX (BS-SX) =2BD |- BD=18D. c%;j;;*“:-
Irem E Dbf—-g" B D; crgo X st SLB D. Porroob BD = ;;KE é f,mj. :
cerit BH = (4K M =) 45Q; ergo (fublard SQ) eft BS |- e 24 de qu.par,
QH=385Q=3SX(BS)J-3X Q' ergo QH —1X Q. ar- (6.5 ;.1 agu,
qui 3. 1 *: triang ABC. port AKE-|-CLB%; QH. HE. sergo 897
XQ=HE ; unde XE (BX,vel DE) = sHE; & XH =

4HE, & HD = 6HE. Liquetigitur fore BH.HD:: 9.6 :: 3.2.

9 E.D. ,
Coroll.- B D.|H D:15. 655, 2°2
BD.IBH:i5.9u5 3.(
B D.|HE :: 15.1. S

Lemma.

Quotliber AB, CB, DB, EB =~ ; eruntexceffus A C,C D, DE
¢tiam - in-eadem ratione. Nam ob AB.CB:;CB.D B, erit
diviim AC.CB:CD. DB; & permatatim AC.CD :: CB.
DB; itemob CB.D B:: D B. E B, erit divifim CD. D B :: DE.
EB; permurandoque CD, DE::DB.EB:: CB.DB. ‘unde li-
uet fore AC,C D, DE -~ in ratione CBadDB, vel AB d
B.
Caro, AD.DE:AB-|-CB.DB:. CB--DB,EB,&¢. 12,16,18, .

Prap. £X

Si guatner linee (A B, C B, D B, EBY propertionales fint sn conti- Fig. 2300
wka proportione 5 & guam. rationem habet minima ad exceffum , quo
maxima excedst minimam, ban; habens [wnatur aligua ad tres quin.
tas exceffius, quo maxima proportionalium excedit tertiam ; quam ve-
70 habet rationem agnalis duple maxime. propor:imalium, & ghadra-
Ple fecunde, & [extuple tertie, O triple quarte ad sgualem quin:u-
Plemaxime, decule fecande, & decuple tertie, & quintuple guar-
ta, hanc habens accipiatir guedam ad exceffum, quo mazima proportio-
naium excedsc tertiam ; fimul ambe [umpte erunt dus guint.eipfius
maxime.

SitEB.AE::FG.$AD; item 2AB-4CB -6DB -+

3EB.sAB}.CB-+ 10 DB EB::GH.AD, dicofore

Nomi-




acoy, lemmn,

prec.
brs.s.
cId. 5,

d Pfl"l:’.fc

ecor, prac.

8 byp.

De Zquiponderantibus Liis. 11

Nominentur L—:AB.J-4CB.}-.6DB -|- 3EB
M=5AB-|{-10€BJ-10 DB+ 5EB.
Q=:AB-4- 4CB--2DB.
R=2AB4-4CB.}-4DB..2EB.
S=2DB+EB.
T=CB-|-3DBJ}.2EB.
V—=2AB-+3CB~+DB.
X=AC+3CDL.2DE

ObAB-+CB.DB*:AD.DE; berit2A B-}~2 CB. 2DB:;
(AD.DE*::) CB -+ DB.EB. “quare V.S::AD.DE: fig
A D.DO::R.S; quareinversé componendo erit AQ, A D :: R+
S.R; (hoceft L.R); itemAD.GH :: M. L; ergo ex 2quo per-
turbaté e AO. G H:: M. R ®:: 5, 2. Porro,0bD O,AD:: SR;
& AD.DE®%: V.S, erit rurfus ex 2quo perturbaté D O.DE:
V. R ; quare inversc.convertendo T (R—V). R:: OE.D E ; item
AC.CB:=:DE. EB=:CD. Dﬁ ¢:3CD.3DB<::2D E.EB;
‘adeoque X. T :: DE.EB; ergoiteram ex 2quo perturbaté OE.
EB ::X.R; componendoque OB.EB :: X .|~ R.R ; “item AC
4+ CD.DE: AB-}-CB.DB :: CB+4-DB.EB :: AB+
2C B+ D B.DB-|-EB; ergo invers¢ componendo A E. AD:
AB-4-2CB-~2DB+EB. AB-|- 2CB-}.DB<:: R.Q

£16,0815.5. fergoR. £ Q: AE. +ADs:EB.FG; erat vero prius X <R

R:OB.EB; ergoexzquo O B.FG = X |~ R. # Q_(hoceft
3AB+4-3DB }-6CB.5:2ABJ-2DB--4CB)*b:5.2:a-
qui fuit AQ, GH:: 5.2 ;quare‘junctimAB. FG:: 5.2, Q.ED.

Hzc conclufio fic ope'rpgé monfirata, poterit ita per operationts
Algebraicas expeditius & liquidits oftendi.

Sicut 4, b, c,d = ; & d.s-—-d::]..3“_;__3f ( quate y =

344——3“{); &24-4-4b |- 6c+3d.5a-|~10b}- 106 5é

§4—5d

240y~ yabY-qac4-3ad— 4bc—6cc— 3¢d):
§a-}<10b-|-~10c-}~5d
Eft ergo (fummasiftas conjungendo, fradtionelque, quibus com

flant , ad eandem denominationem redigendo ) y - 2 =
1CA# |

3 zua—c (quare 2=
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toaaa~10aab -j-20ame %1 caad - 10abd—20abc (¥ —2 caad) *obbe=ad
—30ace (—20abd) —204acd —15bed*(i cadd) * obce =
2544 50ab -~ §cac—j5cbd—505d —25dd bd.
10aad+ 20aab4=20 aac—20abd—20acd —10add_

=4%a.(quod

T

= — saa—+ soab - s0ac—;50bd—socd—:5dd
patebit, hujus zquationis partem utramque multiplicando pet 5 , &
dividendo per 2, vel multiplicando per crucem). itaque conftac.

Lemma.

In parabola A B C, fint A C, D E ordinatim applicatz ad diame- Fig, 231,
wam BF ; erunt portiones A B C, D B E inter fe, ot cubi femibafi<
um F A, G D. 224 de guad,
Nam, connexis BA,BC,BD,BE; eft port ABC.DBE?: par. O 15,9,
miang ABC.DBE b triang BF A.triang BG D<=FA.GDPb1s.5

S BF.BG — FA.GD - °F Aq. G Dg *=F Acub. G D eub. § 33, por.

9.E.D. e 5. def.6.
A Prop. X.

Omnés frufti( A D E C) aparabolico fegmento ablats centram gra- Fig. 271
vitatis eft inreta (G F), que diameter eft fruffs, hoc mode pofstwm,
equifeldd reéti (GF) in quingne partes (GL,LH, HK,K P,PF)
inmedia guinta parte (H K) ; ut ejus particsla propior minori bafi fras-
fti adveliquam partem eandem habeat rationem, guam babet folidum,
bafin quidem habens quadratum quod ex majore bafium frufts, altitu-
dinem vers equalem urigue fimul & dupla min.vis bafis & majors, ad
folidum, bafin quidem habens quadrainm minorss bafss frafti, altituds-
nem very equalem urrique & duple majorss-bafis -G minori 3p[arim.

Dicofi fuerit HL. IK :: 2DE |- AC»ACq. 2 AC+ DE xa13 @16,
D Eq; for¢ punétum I centrumgr. frufti AD E C. brz. 6.

Sint F B, Y B, G B, ZB~+= . & bat FH. IR :: FZ.Z B, éllque €20 6:
FBq.Y Bq<: FB.G B “: AFq. DGq; unde FB. Y B:: AF.DG. :3 '{'IT:"P'”'
item F B cob, Y Bcub <(FB.ZB) :: AFcub. DGeub; %: port Elem prac,
ABC.DBE; ergodividendo EZ.Z B (¢ideft FH I R) :: fruft g conf.
ADEC.DBE.Porro,DE.AC"(DG.AF)*:YB.F B.'qua-h 15.5.
eDE.AF :: YB.*FB, & componendo DE-+~AF.AF s k prils,
YB\ :FB :FB &DE~+ AF.AC. "(hoceft, DE —+ AF %8 15+

m 32. II.

+ACq. A C cub) 'Y B.} 2 F:B, FB.. ltem A C cubs D E cub® 2 n i, e6 13,
F B
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@11.5.

p byp

r 9 bujuss

s 8 hujws,

£19. 5.
9.5,
x_fupr. CHUMm 7,
&1t 9

6,87 12- QRIR ::ifruft AD EC. port DBE ; y quare punctum I eft cen-
quip,

'EB.ZB; deinDE.AC° (YB.EB) °::ZB.G B ergoD G,

. SEB-~sZB |- 10YB~|-10GB., 2FB-{-3ZB . 4YB +

D¢ Zquiponderantibus L1 8. 11. :

AC ::* ZB.GB; componendoque D G.ACJ-DG::22B,
GB-}-2ZB ;'unde DE.AC -+ D G™(DE cub. AC 4~Dg
*DEQ)::ZB.GB -|-4 ZB:quaproprerex zquo erit D E_|~ AF
sACq.AQ._iqDGnL)Eq“(hoce{tzl?E-l-ﬂCxACq.zAC
~~DEx DEq; (shoceft HI1. IK}:: Y B~ FB.G B+ 7B,
& componendo HK. IK:: YB4-3FB{-GBJ-1ZB.GB
L ZBV./3Y B JAFB'Y 1GB~+ZB 2GBI-ZB. unde
(antecedentes quintuplicando) F G.1K:: 5T B~ 5sZB - 10YB
+10GB.2GB4-ZB.lItem FG.FK ?(::5. 3.) :* sFB=
5Z2B-|-10YB+-10GB. 2FB ~}-2ZB -4V B - 4GB;
ergo (jungendo confequentes duarum proportionum (F G, 1F.

6G B ; veb joverse IRF Gu2FB-+~4YB4- 6 GB -{-3ZB.
SEB-|~10YB|-10GB4-5ZB; Ikem IR FH(} FG)8y
ZB.FZ,'ergoRF(1F~1R) =;FB; proindéque BR=1
FB ; adeoque BR.RF ::3.2; sunde punétum Reft centrum
gr, portionis A B C: fit Q centrum portionis D B E ; itaque BQ,
QG ::3.2; vel compofit¢ BG. BQ:: 5.3:BE.BR *:: FG.
QR:i5. 3% FG.FH; "unde QR =F H ; itaque demum xeft

trum gr. frufti ADEC. Q.E.D.
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De Insipenxtizus Humipo,
.3 B T '

—

Raitatus hic injurid temporis mutilus evafit, nec Gracé
T extat 3 Latiname verfionem perpolivit Federicus /e
Commandinus, de literis hifte optime meritus, quem [equs-
iy X3 wodg, Inﬁn}:t:’m@m fmﬂ? ooy by sulon difcimins ex
Strabone ; '7d eft de iis que vehuntur, geffantur, feruntur,

inentur, continentnr, velinfident Humido ; hec enim om-
ninfignificat 2d i3, Agit verd de Humids naturd, figird,
quatemns admittit corpora, vel attollit, quantdque vi refiftit ;
quofitw in humido cmghz't, vel movetur portio [phere, quoque
portio conoidis rectanguls, vel pamé»alz'cz’.

Hypoth. 1,

POnamr Lismids eam effe naturam , ut partibus_ipfins aqualiter

jacentibus, & continuatis inter [efe, minns pref[a & magss prefJa * fubfida in
Spf am wno,8ab alio

expellatur : unaguagqhe antem PArs ejus premithr hamido (npra
prematisr.

exiflente ad perpendiculum, (i bwmidum * fit de[cendens in aliquo, ant

ab alio aligno preffum.
Schel.

Ratioeft, quia defuper incumbens pondus partibus humidi proxi- ;5 , .
mé fubjetis motam fiv imprimit, & hee fequentibus conti- & 35"
 fubjetis motum five conatum imprimit, & ha fequentibus conti-
aud ad fundum ufque ; ibi vero, quum ob prapotentem fundi refi-
Hentiam progredi nequeat motus, refleitar, & in latera {e diffun-
dens, adjacentes humidi partes conturbat, atque extrudic. Ex. g. pon-
dus A (in fig. appofita) premens fubjectas humidi partes B, motum

iplis communicat, efficitque, ut a fundo C, ad modum inepto, ad par-
tes
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Fig. 234.

alyp.
b 15, defi1.

De Infidentibus Hum:‘do, Liz L

tes D, E refiliant, locimque cedant deorfum nitenti corpori A, Itz
mihi videtur accipienda, & explicanda hzc hypothefis.

Prop. I,

Si [uperficies aliqua plano fecetnr , per idem [emper punctum (A)
fitque fetis (B C) circuli circumferentia, centrum habens punitum il
Ind (A), per quod plano [ecatur, (phare [wperficies erit. :

Nam ab A ad fuperficiem ducantur retz A B, A C utcunque, pee
quas tranlic planum ; hoc in di€ta fuperficic * producet cireyli
circomferentiam , cujus centrum A, bergo A B,A C zquales erun,
Simili difcurlu omnes rectz ab A ad fuperficiem dute zquales erunt,

¢ 1.def, xThecd, “Quare fuperficies propolira eft pharica, 2.E.D.

Fig. 235.

218, def, 1,
b 1 bujus,
€5 axt,

d 1 Bypoih,

Fig. 236,

a b}?.
b1 byparls

Prop, 11,

Ominis humids. confiftentis, atque manentis [uperficies [pharicaeff,
cujus [phara centrum eft idems qubod centriom terre.

Centrum terra fit A. Per hoc fecetur humidum plano quocunque,
in quo ab A ad fuperficiem humidi ducantur utcunque retz AB, AC.
Ha (i pares fuerint, *liquet B C effe circumferentiam circuli, & bpro-
inde fuperficiem humidi effe fphricam. Sin impares dixeris, centro
A intra humidum ducatur arcus D E. ergo BD, C E © impares, funt,
& inzqualiter premunt {ibi fubjectas humidi partes ; “unde non con-
fifter humidum, fed conturbabitur, contra hypothefin.

Prop, 111,

Solidarummagnitndinum (X Y ) que equalem molem habentes agné
graves [unt, atque humidum, in humidum (B A C) demiffe demergens
tur, ita ut ex humidi (uperficie (B C) niksl extet , non tamen adbwe
deor (um ferentur.

BifeceturangulusBA Cre®d AF , & centro A ducatur arcus
D GE, intrahumidum ; & (i dicatur aliquid folidi eminere, puia
¥, liquet contentum fpatio BD GF, uni cum Y, majus efle homido
FG EC, & proindeillo plus ponderare (quum folidum X Y humi-
do *equé grave fit) ; quare pars DG magis premetur parte GEj
bnec conliftet folidum, donec X Y omnino immerfum fuerit, tam vero
quielcer, quum compreflio ubique zqualis fir, 9.E.D, :

Lrep
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De Infidentibus Humido, Lis. 1.

Prop. 1V,

Solidarum magnitudinum (X)) guacungue levior humido fuerit, de-
willa in hrmidum non demergetny tota, [ed aligna pars ipfins ex humids

[uperficie extabir.

247

Fig. 237.

Fiat ut in praecedenti, & fi dicatur tota X demergi;quoniam X *levi- 1 fyp.

or eft humido, liquet id quod continetur fpatio BD G F minus pon-
derare humido F G E C, & proinde D G minus premi, quam G E,

bideoque haud confiftere humidum, donec aliquid ipfius X emineat, b 1 Aypoih,

Q.E.D.

Prop. V.

Solidarum magnitudinum (X Y) quecungue levior humido fuerit,
demiffa s bmidim nfgue o demergetnr, wt tanta moles bumidi, quan-
sacft partis demer(e(X), eandem quam tota magnitndo (X Y) gravi-

satem babear.

vid,
Fig. 236.

Sienim pars humidi zqualis demerfz X non zqué gravis fit, ac to- 2 1 Byfoik.

ta XY, liquet id quod continetur fpatio BD G Funa cam Y, & hu-
midum C E G F nonzque ponderare ; ergo DG, & EG inzqua-
liter premi, * ergdque humidum non manere , donec id eveniats

Prop, V1I.

Solide magnitndines (A) bumido leviores, in humidum impaife,
[r[um fernntur tanta vi, guanto humidum molem habens magnitudini
(A) egualems gravins eft ipfa magnitndine (A).

Sit X gravitas magnitudinis A, & XY gravitas humidi ipfi A z-
qualis. Adfumatur vero B, cujus gravitas fit exceflus Y. Iraque de-

Fig. 238.

mifld A |~ B in humidum, *demergetur ejus pars, coi aquale humi- 3 5 Zujus,
dum gravitatem habet, quantam teta A -1- B, Phoceftipfam X |- biy.

Y. athumidomipli A zquale brantam habet. ergo pars demerfa erit
iplaA, Conftat vero A tantd vi furfom niti, quantd B deorfum pre-
mit; (neutra enim vis praevalet). atqui B deorfum fertur vi gravita-
tisY, ergo A eddem vi affurgit. Q.E.D.

Brevius, Excedat humidum tibi zquale folidum gravitate Y. ergo
bumidum vi folidum demergenti refiftic gravitate,Y ; qud vi remotd,
furfum pellit A eadem vi.

V a Sck.
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Fig. 239.

a 3 bujus,
b & hujus,

* & deor[um.

Fig. 240,
 Fig.241.

a 15. def. 1.
bs. 1.
4.1,

De Infidentibus Huwmido, L1s. L.

Sch. ltaque gravia humido leviora, in iplo quafi abfolutt levia
evadunt, deperditd propriz gavitatis vi, & efficacia.

Prop. V TT

Solidemagnitndines " K) humido graviores demi([e.in humidum fe.
venthr deor[um, donec defcendant 5 & erunt n humide tanto leviores
?n,mm eft gravitas bumidi molem habentis folide magnitndin agug
€m.

Quod A deo:fum feretur patet, quia partes ipfi fubjetz reliquis
magis prefle cedunt ipfi, locamque dant. Porro humidi corpori A
aqualis graviras fit X, ipfius vero A gravitas fit X + Y. Liquet cor.
pus A in humido exifiens {ibi fubje&tas partes deprimere fola gravita,
te Y, quarefiftentiam fubje&ti humidi exuperat. Quod [i extra hy.
midum effet, totdgravitate X -}~ Y ponderaret, ergo in humido exj.
ftens Jevior fit quantitate gravitatis X,  2.E.D. :

Aliter. - SitX -} Y gravitas folidi A,& X gravitas ipli 2equalis hu:
midi. Affumatur vero lolidum B, cujus gravitas fit X, eique zquall
homidi gravitas X -|-Y. Itaque compofica A}~ B-fibi 2quali humi.
do zqué grave eft, (nam 2X -~ Y communis utrivfque eft gravitas)
<Jtaque A B in humido immota conlfiftet. ergo® cum B furfum nita-
tur impetu Y (quo ab humidi gravitate exceditur), eadem A deorfum
feretur (zquipollent enim ha vires, & altera alterius impedit. effe-
&um). unde liquet propolitam. ;

Hypoth. 11.

Ponatur eorum quz in humido farfom feruntur, unumquodqué
*furfam ferri fecandum perpendicularem, qua per centrum graviath
ipforwm ducitur.

Lemma 1.

Circuli f¢ interfecent punétis E, F, que connedtat reéta Ef
centra autem T, H jungat reta T H. hac bifecat re@tam EF a0
rectos,

Nam (du&is T E, T F,HE, H F) trigona T E H, T F H fibi m&
tud*zquilatera funt. Pundeang ET H=FTH. ‘ergo in trigons
ETK,FTKeREK=FK&ang T KE =TKF. Q.ED.

|




De Infidentibus Humido, L13. 1.

Lemm. I

In fphzrz portione centrum gravitatis eft in axe portionis. ~ De-
monftratum hoc a Commandire de centro gr. prop. 15. & a Luca

¥al lib. 2, prop. 3 4.
Prop. V111,

Si aligua magnitudo [folida (A B C) levior bumido , qua fighram
ortionis [phere babeat in bumidum demittatur, ita ut portionss bafis
A C) nontangat bumidum  figura infidebit reita, ita wt portionss

axis (D B) fit [ecundum perpendscularem. Et § ab aliqgno inclinetur
figura, nt bafis portionis humidum contingat, non manebit snclinata, fi
demittatur, [edrelta reflituetur,

Inclinetur portio, & per axem B D, ac terr centrum T tranfeat
planum, faciens fegmentum circuli A B C, cujus pars immerfa fit
EBFG. Jungatur EF, quem fecetretta T H, conneltens terrz ac
fphzerz centra T, H, & quidem *ad retos in K. *Eftque centrum gr.

249

Fig. 242

a lemma prac,

b

*portionis EL Fin LK, & portionis E M Fin MK, & ¢ proinde » dudo plano
totius E L F M in L M, puta N. Portionis vero A B C centrum gr. per EFad TH
beft inaxe B D, putain O. ¢ Tranfitque reéta N O per reliqua extra perpendicula-

humidum partis centrum gr. quod {itP 5 conne¢tarur TP.  Cum
igitur pars immerfa “farfum feratur fecandum rectam T N, - pars vero

ria
ceor.7.1
d 8 equip

£,

extans deorfum fecundum P T (neque hz lationes fibi invicem ullate- ¢ 2 hypoth, &

nus obfiftant, urpote per alias, aliafque lineas pera&a) non quiefcet
portio , donec hzc centra cum centro terr in unam retam incidant,
hoc eft donec axis D B fit fecundum perpendicularem. Tum vero qui-
elcent, quia quanto impetu qua in humido eft pars furfum, tanto quz
extra deorfum per eandem lineam contendit.

Not. Re&aN P libram reprafentat,in qua duogravia EBFG,
A EG F C diverfimodé ponderant ( *levior eft enim pars immerfa
ill, qua extar). Sufpenfio fit ex puncto O. Radiifunt ON,O P
defcendic P, atcollitur N 3 donec punéto Oin T H conftitato contin-
gat zquilibriom.

_Coroll. Ex his, cim corporis cujufcunque humido levioris pars
alia demergatur, alia emineat, nunquam quicfcet corpus, & fluctnare
definet, donec centra harum partium, totius, & terrz in una refta
conveniant, quod (i contingat, tum quider confiftet corpus.

Prop:

6 bn‘jm_

* 6 bujus,
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De Infidentibus Humido, Lus 1.

Prop. 1 X.

Quod fifigitra (A B C) bumido levior in bumidum demittatur, 44
#t bafis tota fit in bumide, infidebit reta , ita wt axss ipfins ﬁfcg;dm'
perpendicularem conflituatur., :

Invertatur figura prazcedentis, & ex (imili difcurfu conftabit pro-
politum. :




lsl
i ehetehehaet e

De InsipeEnTisus Humipo,
LIBER SECUNDZUuS.

Prop. I,

SI magritudo aligua (A B) bumido levier demittatur in hamidnm, Fig. 244
eam in gravitate proportionems. habebit ad humidum (G D) equa-
lismolss ,quans magnstndinis demer [z pars (B)habet ad toram magns-

mem A B

Sit humidi € D pars C = A *(unde D — B), corporiimque trium a 3. a5, 1;
AB, C, D gravitates (int X, Y, Z. Punde X = Z. ergo X.Y -~ Z b 5. 1 bujwn,
Ga(Ze Y +Z*:D,.Co- D) 'B. A B. ZED... .. € 725

Lemma 1. dfib. 7. 5.

Sit conus Ifofceles rectangulus A B C, in quo fe&io parabola EDF, Fig.245.
cwjus vertex D, reGtum latus R ; erit AD = % R,

NamBCq*= (BAq-.CAq —=2BAq(Pob BA=CA) 3471
=) 2BA«CA. & R.AD:BCq.BAxCA, ergoRAD 5270
2. 1. Q.E.D. i

Not, A D ab Archimede nuncupatur, ea qua ufque ad axem,

Eetrma I,

Refta G Q tangens parabolen A B C diametro BD oceurrat Fig. 246,
(M Q) ; in qua ubicunque fumatur K N =qualis ¢i, quz ufque ad
axem ; per contaétum G ducatur G O parallela diametro, cui occur-
tat N O diametro perpendicularis ; duéta KO tangenti G Q per-
pendicularis erir,

. Ducantur enim G Z tangenti, & G X diametro_perpendiculares. o 8. 6,
Sitque R rectum latus parabolz, Eftque QX x XZ'=(GXq =) ¢, 10!
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C16. 6. R » X B, cergoR XZL: (QX. . XB%:a2: 1%)R.KN. ergo
d 35 IA‘_.*_OI- KZ=NX86=0G. "unde KO,Z G parallelx funt; & cum
¢ Lemmyprac. 7 G rangenti G QX perpendicularis {it, ‘erit K O eidem perpendica®

f7.5. :
. G
£34- 1. laris, AE.D.
h33. 1. ) Lemima I L
k conf?. .
lag.1. Centrum grayitatis dividit axem conoidis parabolici, ita ut pars ad

verticem, ejus qua ad bafim (it dupla.

Demonftratum hoc a Commandino, libro de centro gravitatis, prop}
29, & a Luca Valerio lib,z. prop.41. ;

Prop, 11.

Fig. 147.  -‘Considis veSkangili reéta pirtia (A B-C) guando axem (B D) hge'
buerit minorens quam [efquialterum ejus (KN) gue nfque ad axem,
quamcungue proportionem babens ad humidsm in gravitate ; demiffain
bumidum,ita ut ipfins bafis (A C) bumiduns non contingat, & pofita in-
clinaza, nonmanebit inclinata, fed recta reflituetar. Rellam dsco con=
fiftere talems portionem, quando: planum, -quod ipfam [ecsst, [uperficies
(EF) humidi fuerit equidiftans,

a 12 de conoid.  Secetur conoides plano per axem * facienti fe@tionem A B Cpa.
& fpharoid.  gabolam (quod in fequentibus femper concipiatur fagtum, quamvis
Eig- ;;:f";;ﬂ_ brevitatis caufa reticeatur)-cujus pars fubmerfa habear diametrum
dbyp. - GH. Se@ionem vero tangat G Q ad E F Pparallela. Portionis ABC
e S.1equipond. centrum gr, {it K,unde KB °= 3 DB4==aKN. Sitque L centrum
£ 2 lem.prec. -gr. partis demerfz, © unde in protradtd L X erit centrum gr. reliqua
%19- I partis, quod fit M : ducatur N O perpendicularisad H G, vel BD,
I f; : & conneétatur K O fecans tangentem QGinP ; & quidem ad re-
12 byp. 1 bai. &os.  Jam ob angulos "K G P,KQP (* B I F)acutos, liquet per-
m id. cor, 8,1, pendicularem K P cadere inter G, & B ; nec centra L,M exilterein
bajus, re®A K P ; etfi ducantur LR, M Sad G Q,, vel E F perpendiculares,
1pars demerfa furfum nitetur per retam R L, pars extans deorfum

fecundum M S, tora portio A B C fertur juxta KP, ™ unde non con-

Gfter portio A B C,donec hac gentra incidant in ax¢m B D. 2.E.D.
Prop
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Prop. 11,

 Reéta portso comoidss reftangnli, qaando. axems. habuerit minsrem, Fig. 245
wam [e[quialtersm cjmns gue nfque ad axem, guamcungue proportioncms
ens ad bumidnm. i gravitate ;. demiffa in bumidsm ita ur bafis
ipfius rora fiE in humido, . pofita inclinata, non manebit inclinara, fed
stareftitnernryus axisspfins [ecundum perpendicnlarem fias.

" Toverfs figord, fimili plan¢ difcurfu probatur, quo antecedens.
Prep. IV.

. [Reita portio (A BC)' comidis veltanguli, guando fuerit humidole- Fig 249s
vior, & axem (B D)-habuerit majorem 5 quam fefguiriterum. ejui

(KN) gue ufgue ad axem s fiin gravitate ad humidum equalis molss

Hon msnorem proportionems habeat ea, quam ghadratim gmod fis ab ex-

et (B T),gno axis majoreft, quam [e(guialser ejus (K N) gz nfgne

adaxem, b.:z:t ad quadratym, quod  ab axe (B'D), demiffa-in humi-

dumy ita ut ipfins bafis (A C) humidnm ' non contingat-, & pofitain-

clinatas non manebit inclinata; [ed reétarefituetnr. ;

. Prazparatio imitatur prazcedentem, (miléfque livez eidem literis 2 26 4 L 3
defignantur, (quod fere fit in fequentibus.) Sitverd gravitas corpo- bE;’ b{j-;‘:”‘ :
ris ABC ad gravitateh huniidi sequalis weY ad 2., Eftque G#q. . ,g,JP_J :
BDg::(pott EGF.ABC b3 Y. Z s velc— B Tq. BDq. ‘er- d 9 w104 &
g0GH=velc— B T,°quare GL= velc— BN, (namob BT 22.6.
+3KN‘=BD'=BKs= BN ; KN,ideoque BT'=¢14 5= _ .
3BN, itmque GH =3 GL, *erit GH. BT : G L.BN). ¢rgo g A
GLenG O ("= BN). ergo puntum O efb inter L, G. Nech 3. az. 1.
gentra totius portionis, & partinatin.eadem funt linea; fed pars.de-k 15. 5.
merfa "{urfum tendis per R L, & altera deorium per M $. unde non !’ B
confiftet portio A B C &c. ut in praeed, m"fa".P ¢ b
Coroll. BN =2BT. "

Prop, V.

ReSta portio conoidis reckanguls, guando levier bumido axem habwerlt ‘Fig. » 08
mijorem, quars [efquialterum eéjus, guenfgue ad axem; fi ad buwsi~  °
“um in gravitate nonmajorem proportionems habeat, quam exceffius, guo
quadratwm quod fit ab axe, majus eff quadrato, qusd ab excelfn, gue
o X axe
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axis major eft, quam [e[quialter ejus, que ufgne ad axem, ad quadra:
tum quod ab axe ; demiflain humidum, ita ut bafis ipfius tota fit in hy.
mido, & pofita inclinata nonmanebit inclinata, [ed reflitneswr ita , w
axis spfins [ecundnm perpendicularem fias.

3 6 deconoid,  Jyyerrarar figura prazcedentis, & fantibus quaibidem di@ta fan,
b?;ﬁi‘::‘fa-u quoniam B Dq. GHq *:: port ABC.EGF; ®erit BDqg GHg.

cor. 19, ,g,‘ B Dq 2 (port ABC—EGF. ABCe) Y. Z A=yel ™ BDq_;;
¢tz bujws, B Tq.BDq. “ergo B Dg—GHq =, vel =2 B Dg—B Tq. “quare
d byp. BT = ,vel =5 G H & deinceps, utin praecedenti. :

f22. 6. Lemma,
Fig. 251 In triangulo TD A (i latns T D ita dividatur, ‘ut fie T D. T,
" VD.QU,ducantiirque per V & Q parallele ad DA, & 1A, he
convenient in latere T A, : ot

NamT D T1%: TV.(TD—VD). TQ(TI—QI). ¢
abyp. 0 19,5, @nVeriendo TD. 1D T V.Q V. atquil D. D A *:.QV, VY,
bab  (obVYadDA&QYadlA parallelas) ergo exzquo T D.DA
coomv. 46, 2T V.VY, cergoTY Aeltrettalinea. Q.E.D.

2. Quod [i conveniant parallelein Y, erit TD., TI:: VD,
d.4s 6. Ql. NamTD.DA*:TV.VY. & DA.ID¢:VY.QV. &
£19.5. zquoigitur TD, ID :: TV.QUV. fergo TD.TI=TV.TQu:

VD.(TD=TV).QL(TI=TQY. Q.E.D.

Coroll. TV.TQuVD:QL

Prap. VI

Fig. 252¢  Convidss rellanguli reéta portio (A B C)guands levior humids axew
(B D) habuerit majorem quidem, quim [e[qusaliernm ejus (K N) que
fque ad axem, minorem vers , qham ut ad eam | gue ufgwe ad axem
proportionem habeat, guam quindecim ad guatuor, sn humidum demiffs,
adeo ut ipfins bafis (A C) contingat bumidum (A¥), nunguam confr
St inclinita, ita ns bafis inwno punilo humidam contingar.

Fiat ut in praeeedentibus, & porro it KV=%DB (unde cum

agdm 12 b DKa= 3D B,erit DV = ;2 DB, & BV = 3% D B, & proink

BVv=£DV=3DV). Contingant GQ,A T occurrentes dis-

metro T Q B D, ducanturque V Y (fe@ioni occurrens in M, fai
eemtiQGinY),N O, G X,H #bali AC paralleiz,

Jam
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Jam (i B D, B V,B X fint <<~ (quod forté contingere poteft), beti- b 20 1.4p,
am D Aq, V Mq, X Gq erunt ~=~ in eadem rationg,‘ergo D A,V M, €22-6-
XGerunt ——. ltemBV.BX4:BD.BV “:DAq. VMq©: DA. : b’?'
XG&: DL X2 (obtrigona ADI, G X © (imilia). ergo per- {f,:,d:'o é
muando DI.BV =X O ("l@, obe H t= XG).BX 2.1 ™ gcor. 4.6,
Da(Dl—l@). VX(BV—BX)':=TD:. BD, Iiem (obBD.bas.

BV ¢: BV. B X.eritconvertendo). BD.VD:BV,VX. ergo kq.1. .
exzquo TD.VD :D 1. VX. & permutando T D. D] : VD.VX. f,ffg ‘;‘m'
acconvertendo TD. T1 :: VD, VD—VX, vel QL. ( Nam Q1 *cor fem, pras.
t—_GH!=Xo8=Veo |-VX=Va{-LDg = Ve npris.
De—:Da=VD—;Da"=VD—-VX). “ergo punium ©*mm. prec.
Yeftin T A. Porro,quia VD.X# ("GH)*:: TV (*D B |~BV). pés.lﬁpa!.
TQEDX) "t VD.GH:DBJ BV—-VD.D XX o. - ”.z;.a;;”rl.
ag@iDB4~BV—V D =2BV*=DI &DX—-Xg=Das, @sars.
%rgoVD.GH:DLD#%:BV( DI). iDe(*"VX,vel GZ). r 19 5.

& permutando G H.GZ:: DV.BV " 3. 2, xunde pun&um Z S/ 7. 5.
erit centram portionis A G F, in hoc cafu. iy

Quod fi porcio major lixmincrve,quam ut B D, B'V,BX fint-- , 3 fomi1 2 4.

ficilla # B ¢, diametro B 4, bafe 2 cad A C parallela, ita ur fubmer™y fib. 2. 6.
gatar portio 4 B f, diametro Gk, bafe 2 fad A F itidem paralleld, cui 2 3. 5.
ecenrrat tangens L A R, ducardrque R Sad A C parallela, & oc-
carrensdiametro BAin S, Eftque SV.DV y R Y. AY y:: G h.GH.
& permurando SV.G4:: D V.GH": BV. GZ. itexumque pet-
mutardo G b GZ = 5V. BV zc—aV. BV ": 3, t. quare in hoc
cafu centrum cadit inrer z, & 4 & proinde infra O in quocunque
cafs (quoniam KV == KN). ltaque cam rtota portio gravitet fe-
cundum re€tam K O P. & pars que demergitar, queque exrar per a-
lias, liquet folidum non confiftere &c. utin pracedentibus,

Cmol. BV = ;%D B,
Prop. V11,

Reta portio conoidss reCtangnli , quando levior bumido axem habue-
rit, majorem quidem, quam [efgmialternm ejus, quanfgue ad axemmi.
norem vero, quam ut ad eam, que i[gne ad axem proportionem habeat,
gham 15 ad 4, in bumidum demi([a adeo ut bafisifies tora fit in bu
mido, nunguam confiftet sa, ut bafiscontingar humids (uperficiem , fed
W'tora in bmido fi1, & msllo modo ejus [uperficiem contingat,

Fig. 253

laverfii figurd, eodem modo demonftraiur quo antccedens,
X 2 Prop. V111,

SCD LYON 1
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Prop. VIII,

Fig.a5°, Convidss veétanguli yeéta portio (A B C), g inds axem (BD) haly.
234 eritmajorem quiden, guam [efguialternm cjns (K N) que nfque ad
axem ; WIOCm vero givim wt ad eam, gua ufgne ad axem, proportis.

nem babeat, gitam X s ad ;. fiin gravit.cead hum dum bhabeat propor.

tomm minorem en. giam giadratum, guwid fit ab exceffu ( BT ) qm

axis major eft, guam [e[qmialter ejus g ufgue ad axem, habet 2d qui.

b6 tum, quod ab axe 5 demifla in bumidum, ita nt bafi ipfius (A C)

bio.5. 8 22,

ui wmsidim non tontingat, neque in reétim reffituethr, regume manehit in-
&L : _ T E31h 0 { * o

dor. 4.2 b, clinita, ifi gnando axis (B D) cum [uperficie humidi (EF) angidlum

? Lo 6. feverir egnalem es, de gnoinfra dicetnr. .
Zs S

0 Sit gravitas portionis ad gravitatem humidi u Zq adB Dga—
ﬁis 6. . BTq BDg.biraqueZ 0B T, & 2Z = BN (4B I). SitNg

keroadeel. = 3 2. &erigaturey =/ KN x B9, jungantirque B, erit an.
T 1 lem . gulus 9 B, isquem propoficio innuit, Nam r. it ang ¢ B =

Lo ang E1D,vel G Q X. Efique KN. XQ*: KN = X Q.. XQgl
4. -

weonfer, - XGXQG(RMKN » XQF = (KN «2X Bt=2KN «X§
ncoufir87.5.- =) G Xq) 1224 q Be.q(ob ™imilia trigona. QXG, B¢ )%
O 11.5. s KNxBe. B9qu3KN. Be<:KN.2Bo%:KN.X Q Pergo
P95 _sza:—XQ.&XB(SiXQ\) =Be¢. undeXN:tpN“;’}
‘;i{;,‘;‘i::g:’f "Z, Camque [it GHg. B Dq%: (port EG E. ABC :: )Zq.B Dy,
rf,”.;(_’@ 1. 1 b & propreréa GH* = Zyerit; GH(*GL) =% Z"=¢Nx=
59.5. G Oy=GL. & cenirum L cum O coincidet. quare centra por.
t3.Jem. 1. 2 b ionum funtin perpendiculari K P, &z proinde tota portio immota
a confr. conlifter,

o 2. Quod fiang ¢ B —aang X QG,fat aﬁg XQY=<"¢Bl
iﬁ.;,g,{ bmj. Efque KN, X 9(3:GXq.X 29)* =Y Xq. X 9q 9 ¥q
aprids. Juprd.- Boq ¢:)KN. 2B o. “unde X 9 ("2XB)—D2:Be. 6&BX3
bs.s. Be. quareNX (GO)c—(N¢ =" Z =% GH)'= GL. Ca

34- é. s ditigitor punétum Q intra centrum Lz nec funt centra portionumin
“fufré: una eQa K P. unde tora portio non confiftet.

£ 10. S. : P i PRy

£ prids. 3. Quodfiang ¢ By~ X 9 G, fimili difcurfu oftendetur pur=

gU5.5 &um O cadere fupra L.z unde etiam confequetar motus _portionis

b confer. A B C; quomodo faxpits incalcatum.

& fupra. o s

1hyp. i Tt

2 vid. eor. 8.1, ; \ re Pra{p. 1x. : 3 It
bujus, Retta portse considss reflanguli, quando axem habuerit , majorem

guidem quam [e[guialrernm ejus, que ulque ad axem s minorem vers
quams us.Ad eam. qis n(que ad axem proportionems habeas, quim | §

»
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4d 4,7 n gravitate ad bumidum proportionem habeat majorem, quam
gﬂgﬂw, guo qnadmt;m: qmodﬁr ab axe majns eft guadrate , g*md ab
excelfk, guo ax:s eft major, quam [efquialter ejus, que ufgue ad axem,
habet ad quadratam quod ab axe, in bumiduns demiffa adeo ut bafis ip-
s tota [it in humido, & pofita inclinata, mec convertetur ita ut Ax‘s
iofins [ecundum perpendicularem [it, nec manebit inclinata, nifi quande
axiscum [wperficie humids angulum fecerit aqualem angnlo fimiliter u¢
Pn‘;‘;; affumpto.

Nam inversa figura pracedantis, quoniam B Dq. G Hq i3 port
- ABC.EGE,erit BDqQ—GHq. B Dg(::port AB C-ﬂE‘g F. a 26 decomoid.
mC i Lq. B Dq.' “—B Dq——B I"q B Dq. ‘quai’é B Dq A-GHq b cor.9 5.8 4.5
(—Zq)cBDq—B Tq. *ergo L2 BT.& $ Z(Nq) =2 #BT ¢&r&1.24
(N B) &c. ut.in precedenti. f i’{ ¢

Schol.  Sit 1 K axis parabole G I C, ejulque bafis G C = 2G K. iy
& educatur G N, utcunque fecans parabolam G B A. Ordinatim Fig. 256.
applicerur N P, & conne&atur G P occurrens ipi BD in O : a quo
applicetur O H ordinatim.  Sintque R, S reta latera fectionum
GIC,G B A. Santque ram IK,K G, R, quam BD, BG, § in ==
andecum [K. K G:BD.DG. eritI K. R ::B D.S. & permutan-
do IK. BD (IG.BG,vellP. BO):: R.S. aiqui IP,NP,R, &
BO,H O, S funt etiam -, ergoque I Pq NPq:: (IP.R :: BO.
§::)BOgq. H Oq. ergo permutando I P. BO :: GP. 6 O ::) NP.
HO, unde fe&ionis puntum Heft in reta G N. & hinc

1. Coroll. GN.GH(GP.GO) ::GLGB: (GK.GD) ==
GC.GA. & GH.HN:GA.AC:GB.BI:GD.DK.

Porro,ducatar N M ad 1K paraliela. Eftique GC.G A :: (GN.
GH:GM,GK: MC. AK. & permutando GC.MC :: GA.
AK s LK.HK.ittm GC. GK :: 2.1 =)LK. L L. ergeGC. MC
+GK:LKHK~+LIL ergo GC.KM:: LK. IH. vel GK. KM
(:GH.HN,vel GA,AC,velGD. DK) : LL(1K).IH. Hinc

2, Coroll. LK.HK::GA AK. & diyidendo L H. HK:: GK.
AK. Eriimilidifcarfu

ﬁ?ﬁf%uG&AK:LHHK.

Porro, quia LI IH :: G A, A C. erit invers¢ componendo IH.
LH:AC.GC, temLH.HK =:GK.AK. aiqui [H. HK =
IHLH (AC.GC)~~LH HK (GK.AK)
(2 Coroll. 1HLHK=AG.GC --GK.KA.

Quod i bafe K G fiat altera parabola G 1 K, fimilis prioribus, imi-
' ' lites

SCD LYON 1.
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% erirg)jB'Bzg —AG.GC4GK.KA—=1H.HK

h. b
Prop. X.

Fig.2§7.  Refta portio (A B C) considis reCtangsli,guando levier humids haby

Fig. 258  erit axem(BD) majorem quam ut ad eam . K N) gna #[que ad axem
proportionem habeat, quam 15 ad 4, in bumidum demiffa, ita u bafiy
:pfines (A C) non contingat humidum nonnunguam quidem reéta con.
Jiffer, nonnunguam inclinata; & interdum adeo inclinsta, ut bafisspe
Jous in wno punitoconringat [uperficiem humids; idgue in duabus dif-
pofitionibus, inter.um quidem ita ut bafis in humidinm magis demerga.
vur, snterdsm vero itawnt [wperficiem humidi nullo modo contingat, [e
cundum proportionem guam haber ad bumidum in gravitate, Eorum
gue ditta [wnt fingula inferins demonfbrabuntur.

Sitgravitas portionis ad graviratem humidi ut Zq ad B Dq; fitque

s BK=33BD; &KV =3;$BD,&KN(—=*KV) caquza

: axem; &EDT=2KN.

b cony. 1°% SiZq. BDgnon=—3BTq.BBg, quoniam BT * — BD—
3 KN, in humidum demiffa portio ABL non nili reca confifte,
juxta 4 hujus.

cvid fch 5. de  Pro fequentibus jungatur A B, quam fecet V€ ad B C parallels,

quad.” parab, Jtem bifeéta A B in p ducantur €, g vad B D parallele : tum ad ba-

d ibid, fibus ad AC diametrifque €3, wy “defcribantur pirabolz Ate,

;’-;;:I" sig A 1D ; quarum A€ a “tranfibit per K, (‘nam DA'VC(DQ%‘::ED.
gis.s.  BVEiig.6. & dividendo Ay.yD:ig.65:: 3.2 b:BD,BK)

b pritis. Producatur N« ad D A parallela, occurrens feftioni A€ «, punéts
k3 corfeb.s de &\ ¢, per qua ducantur 8 8 x¢A ad BD parallelz. Eftque Aa
I‘E““ﬁ'; perab.a C 2 4.10 22 2. 5. (nam pofito AC =10, vl AD =5 , ek
mm‘ )5 Ay, velya'=3,&¥D=12,unde De=;,&«C = 4. itaque
8. 0 (Cs . CA - AD Dea =2, 545, 1=2.4"%
x 6§, denique ducantur tangentes ¥ ¢, x4,
Conclufio 2.

8i portio (A B C) ad bumidum sn gravitate minorem quidem pr-
portionem habeat, quam quadratium BT ad quadratum B D, psajorem
very guim quadratum 9@ ad guadratum B D, demiffa in hamidmw
aded inclinata, nt ipfins bafis (A C) non contingat bumidsum, inclsnah
confiftet, ita ut bafis (uperficiem humidi nullemodo comingat, & axh
(B D) cums kusmmds [nperficie (EE) angulnm faciar majorem anghd
(?).
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i 3 #q. ; — 0 @ a byp.

Nam quia Z¢. B Dg. -‘:—Zﬁrg. 283 ’b"’""Z{::B r,. e B 'f;"' b
inter fectiones AB C, A Daptetur ad B D paralliclare@aGH ¢ = Sgpbradiek
7, cadet hzcinter B D, & 9 ®: per H ducatur recta A F, que humi-

di foperficiem reprafentet. Itaque G H eft diameter demer{z portio-

nis AG E. ducatur tangens G Q,fitque G L — 3 GH, (Yunde Left dS; lemm. 1 b,
centram porsionis AG F), ducarirque LK M, ¢ficut M lic centrum ¢ - ' “T*/F
partis extantis, & ob G L f=:LH,erit GO=120H, quarc O ca-g, ;fjp;;b_ if
dit fapra L ; & cum portio A B C sferatur juxta re@am K O, pars alem.1.a b
demerfa attollatur per illi parallelam L R, altera deprimatur fecun-

dum MS ; quiclcat tandem, ut humidi fuperficies (it E F, eique pa-

rallela tangens X Y, conftatque effe ang XY B"=1ang Q"= ange. h1s. 1.

Q.ED

Coxel, 3.

 Siportis (A B C) ad bumidum in gravitate eam habeat vationem,
uam guadratum  ® ad guadratum B D, demif[a in bumidum snclina-
t4 adeo, ut bafis ipfins non contingat bumidum, confiffer & manebit ita,
utbafis (A C)in wno puncto humids [uperficiem (A®) contingat, & axis
cum [wperficie humsds angninm faciat angulo ¢ aqualem. Zuodfi por-
tio ad bumsdum in gravitase eam proportionem babeat, quam quadra-
tumx & ad guadratum B D, in bumidum demif[a , & pofita inclinata
adeo,wt bafisspfins (A C) non contingat bumidum ; confifte: inclina-
14, ita kit bafis sn wno prniko bumidi uperficiem contingat, © axis cum
eafueciat any wlum angslo | aqualem.

Nam 1°.9 @ (*Z) eft diameter portionis A Bf, ejufque centram ? <¢7- 8. 2 bule
beftd (ob8dc— 2d%), & ﬁ})er_ K& ducatur relta, “hac pertria 23,1 %™
centra tranfibit, & fecundum ipfam tota portio, ipfeeque partes feren- ¢ bz 4.
wr, ‘ergo immora confiftet portio, Eftque ang ¢ = ang A @ {(ob d [eh. 8.3 bui.
§9,A v, & 0o, BD parallelas). Quod fiportioin alio fitn confti-
tuatar, centrorum f(itus immutabitur, neque in una refta convenienr,
unde commovebitur portio, donec in hunc fitum reftitoatur. Simili
dilcurfu, (i Zq. BDq::x £q. B Dg, erit* § (= L), diameter portio-
nis fubm erfze, & tota portio eonfilter fub angulo y — A A &c.

Concl, 4.

Si portio (AB C) ad bumidum ingravitate majorem quidem pro-

pertionens habeat, qudm quadratum » § ad quadratum B D , minonm\
vVEere
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260 De Infidentibus Humido, Las. 11

Vero quam quadratum 82 ad quadratum BD ; in humidum demiffa,
& inclinasa, adeout ipfines bafis (A C) non contingat humidum confi-
fer, & manebit ita, ut bafis in bumidums magis demerges nr. -

Simili fere difcurfu probatur, quo fecunda conclufio inter parabo_._‘
las A BC, A u D aptando G H (= Z ;) qua in hoc cafu cadet inter.

a by & 1c.5. Ba,xE,quiaZaggi%‘é. Eritque tum (in imAGF)GO &

20 H, & propterea punétum O caditinter centrum L, & H; neque
confifter humidum in illo fitu, fed quum balis magis demergitur.

Cam!. Se

Fig.239. Si portio (A B C)ad bumidum in gravitate proporticnem habeat mi-
norem, quam quadratum x § ad guadratum B D ; dew: (4 in bumidum,
& pofitainclinata adeo wt bafisipfins (A C) non contingas humidum,
confiftet inclinara, ita nt ipfirss axis (B D) eum humids fuperficie angn-
Ium faciat (Q.) minorem angulo %, & bafis (A C) unllo modo [wperf
¢sem humisds contingat.

. Probatur itidem ut 292, aptando rurfus GH =Z, & hic in fim
A GF ¢rit GO — 2 O H, & puné&tum O cader inter centrom L, &
verticem G. itaque ut confifkat, inclinari debet.

Liquet vero in hoc cafu pofitd EF fuperficie humidi confiftentss,
G H diametro portionis EGF,G Qad EF paralleli , effe angQ

=34 .
Nam fiang Q ¥, “erit ideirco punétum Quinter B, & 4, * &
a16.1. - pun@um G inter B, & . Punde GO =+, Atqui s °= $#§

vol, P :
bes35.a 40l 4 —2 GH—2 Z, unde G O— % G H. ‘unde O non erit cen-
c [ufra. I 3 :

d confir. trum portionis E G Q. quare portio AB C non confifter, contrd

¢ 3/em.1, 2 b, hypothelin.

B
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Lemvatum ARCHIMEDIS,

que vocantur, Editio Nova.

PRZEFATIO.

wsd, -
E£C ‘?)5"" Machuddt, five Lemmata Ar-

chimedis, quorum pars magna ufum habet atque
elegantiam, ne penitlls interirent inter Motawaf-
- W ny

[erdt .:.;Uz.,gu i.e, libellos inter Elementa Ewclide-
\

apa grandémaque Ptolemes Syntaxin medios, (quos 4-
lexmdri;zijamolim pitgs'y *Agpovousy app&llitabant’) adfer-
vare maluerunt ArabumMathematici: quod prater prafa-
tionem 4b:’/Hafan,duo Codices Bibliothecx Bodleiane ni-
mio {atis comprobant. De Grcis tamen mints emendatis
quingentis pen¢ abhinc annis Arabica fecit Vir CL.Thabe-
tus Corraides. Poftea Notis fuisne vix adornavit is quem
dixi, 4bu [Hafan(vel Abw’[Honeinut aliqui volunt procli-

Vi errore) Al Ebn Ahmed Nafvans . = t:.i‘“'" sl

;‘5)“;.][4.)\,,;!. Quinetiam Lating nunc ea leguntuf

ex duplici verfione, alterd quidem Celeberr. V. D. Fohan-
s Gravii, que cum animadver(ionibus pauculis Sam.
Fofters Pralectoris Grefbamenis (zcult hujulce devergentis
anno L I X, Zondin: prodiit, mox alterd 4brahami Ecchel-

B lenfis
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PREFATIO.

lenfis, quam {uis adnotatis illuftravit, atque aded Florep
tizedidic egregius Mathematicus «4Uf. Borellus, Valda
autem miror virum prclarum alterumq; plane Sieilse
decus, de iftorum Lemmatum Authore tam anxié difs
putate: dummodo «conftat , uy nihil certius,! Lemmg
omnium primum illud eflequod ad Taétiones Apollonia.
nas {uo ex ingenio pofliit Pappiss UM “quaretm quip.
timve n¢ vix ab eis differre , quibusTheorematum Flo.
ridorum Conditor Propofitionem ’gxai= fed nulli certo
Authori redditam (hage in Tlemmatum Horunce fextum
ita conjectam hodiéq; legis)illuftratam voluit, nim. 2y,
XIV. & XVIL Arabes autem, quibus Archimedss
nomen in Matheli pra cateris clarius fuit notitilque, voy
cabula ipla dgenaor & senivior (Lem. 4.8 15.) fummo virg
retulere ; quanquam: Pappas; cujus fortean de fcéiwg
Eutocins (fic amat) pleraque ha¢'Lemmata carplerat, IE: -
plicilis paulo dixerat, jeelors 9xadow denir: de: voce al
terd certaeft fides diu ante Archimedens natum apud Geo-
metras valuiffe. *Opus potius effe mixtum reor, atque

*11 homines huic
stiam 1ribue- _ : ‘
vame lisebum , ab uno vel altero Theoremate five Archimedis five Apol-
g“" - Z;"‘:*‘ lonit, (ralia enim ultrd inducic .Dotrina Tactionum,),
! [ope- A ; 7 % . I,
ik , imp CEItC perantiquo, cxteris omnibus, ut audent {cioli,
fragmemumde hominis pzné Divini nomen additum infcriptiimque,
Statica ,
alia,

#1" Lemmatum vero fuorum libellum feripfifle olim 4rehi-
medem nullus putem aut voluifle, I&Lxc ita pracipuz
modo Propofitioni premittere, folet, modd-antring fu%j,h
cere,.. Quodad quartum alterius libelli o ¢o 1 xon, con-
queritur Exfostys, INUS innuit quim viro dodo per-
placeat : plerifque puta Exemplaribus Operum .rchi-
medis. binoram Lemmatum: tam <via(n quam w0y
quas ad 2rep. 7 7. pollicitus erat,malé excidiffe; tum duo,
illa Thegrem ta (plura ¢ cogitesqua forte repererat Es-
#egins adeo fuifle propter Scribam malehabita,corrupta&

defor-




FRZEFATIO.

deformia , ut pro Archimedéis accipere quz erant Archi-

medis, omnino fubvereretur. Sed prafari multis haud

decet. Breviculus enimex feliber il&c eflt, & hoc com-
ndio adhuc brevior.

Id vero fubmonendum puto, Schemata quz heic vides
ab Autographis Praftantiflimi viri D, Fac, Golii fuifle ex-
prefla; five in meliores codd. incidit ille, quam 44r,
Ecchellenfis atque ego vidimus, five potills ingenio ac e-
ruditione fuis plus maximo potuit.  Veriim de tanto vi-
ro,déque filii ejus erga me meritis tum dicam quz fentio
iple, 8 omnes {cire oportet, quando adhuc alia quam ftri-
¢uras{cripfero & Epitomas.

B2 ARCHI-
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Arcrnimepis LEmmara.

Lemma I,

tium in B diametri AC,DE invjcem parallele fint §retta linea 261.
eft gue per AD B tranfic. 2 11,12,3.

bs1. 1.
Adjun&z re@tz *F G Bzquidiftet "D H. Jam propter zquales c 34. :

HF¢, DG ¢ GB, necnon °F A, F B3 erit HA = ‘FG=<DH, d15.4¢f.
&ADH — A. Atque obpares s BGD,BFA,DHA, erun:‘;“”'h‘-
'BDG -}-B=A+-ADH =2A, &BDG*=A. Unde, "
ADG A 5= 2 re@ — ADG |- GDB. Reaigitut ™ lina f car 33,1,
et ADB. Aut in fig.alterd, Unde'A'BG - A(="FB D +-kax. 7.
HDB) 8 =2 re@ =ABG-- (BDG') GBD, & A BDrlax,1.

m14. 1.
reCta eft, Ri§,29, Is

Bfmmm circnlornm A B C, D BE, fefe intra extrave tangen- Fig. 260,

Not .

Hoc lemmate Prop. XXIV™ Operis Apollonii %1 impsy jam olim
illuftrabat Papprs, ut videre eft Prop. CX. LVII™ Curaywyey, Com-
monftrat vero ( connexis radiis G B, F B, & iplis G D, F Cinvicem
parallclis ) ram F B G quim A B D re@as effe,apodixi probd quidem
(contra quam putat Vir dotus,) & eleganti. Ecce illam !

Eft enim du&td tangente OP,GBO° =re®o° = OBF, arque © ‘1{3-_ 3 _
"GBF re@ta. Er, quia *DG.GB:: BF.FA,&DG Bs="PIf 15775
BFEA, eritr GBD —FBA. Rea autem eft GF, ergo*AB Dsf(';,.'l,. :
ttiam recta.

Confimile autem Lemmation Cl. Comandinus Propofitioni XIV.

Libti Quarti Colle&. Pappi addidit, ut opus fuir, quod vide. Ve-
vam id jam obit2r monitum velim, Propofitionem illam X1V Pappi
eandem omnind fuille (fic reor) cum XX1V™ Geometre Fergei de

B 3 Tatio-
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Fig.26:.

a31.3.213.1
bi18.3. 8138,
€ cor.36. 34
dg. 1.
€19,1,¢t 4,6.
fi14. 4.

3 Corv 3%, 1.
Emmodd_

k ax. 3.
lg,1.

Lemmata Archimedis,

Taltionibus, atque adeo utramque minimé differre abs horum Lem.
matum Quinto ; omnes equidem ipfas eadem Lernmatia, Iufira,
ones eafdem, ut probé conflent, expofcere, E S TR

Cafum duntaxa facillimum expofuit 44w’/ Hafun, parum Quideny
perité, ubi A D B, F'G B diametris A C, E D re&¢ infiftane » Nempe

(H—A) A D H-|-rectoH DG -|-G D B(G~B) = 2reftis. e-

&aigiur ipfa A D B.
Lemma 11,

Si femicircalum A B C 4 punéto D tangant refte AD, D B, & 4s.
ducatur BE LA C : comexa CD ipfam BE bifariam [ecabit inF,

Occurrant invicem *C B, A D protrattz in G, & jungatur AB,
Quia (obpares ‘AD,DB ;) ABD five {BAD D
= reéto GBA(ABC) =5BAD.|-G,eritG BD“:é?
'GD = (DB"=) AD. Atqui propter parallelas A D, E B, er
DA . FE<:: (DC.CF::)GD, BF. QuarefEF=FB,

Note.

1. Paria heic peceavit Adnotator Niafvem atque in prarcedente
Theoremate; fcil. ¢ cafubus fummé obvivm adduxit , quando Cas
thetus B E ad centrum circuli A B C pertineat.

2. Hinc, ut bene monet Cl. Borelis, inveftigare licet due po-
lygona ordinara & (imilia, quorum circumfcriptum infcriprum eg-
ceflu quidem minori dato quovis fuperet, tum etiam rationem dige
metri ad circuli peripheriam compendio egregio erucre. Nam CE,
CA:BE, (AG)AD--D B ; hoc eft, perimeter polygoni circule
A B Cex femilatere B E infcripti, ad perimetrum duplo’ laterum nue
mero ex latere iplo AD -} D B circumfcripti. Chordas Vero per
feq. Lemma, atque etiam proportionem licet inter A C & CE magis
{smper magilque minuere, eoque rationem diamerri A C ad femi-
chordam B E elicere,  Quippe hinc datur B £q, & huic par AE#
E C, imo datur per Lemma, quod fequitur, ipfa A E. quare E C da-
tur, atque etiam recta A D-- D B. Idcirco ad peripheriam cireuli
(quz quideminter adfcriptorum polygonorum  ambitus mediat,)
ratio diametri illico emicat,

2. Horum Lemmarum Compilator, quifquis fuerit Grecorum,
aut Scholiaftes forté .Arabs, re¢tas AD,D G pares effe juber, fuo
quafi fretus opulculo de R Gangulis,quod jam pridem periic, I(tud ta-
men ex Elementis facillinié conitat. Lemma




Lemmata Archimedis. 267

Lemwa IIY,

Inciven's [egmento AB C, & quovis curva puncho B adbafin AC Fig. 26 3.
agashr perpendscularis B D, fiantque DE — D C, & arcus B F = 264.
BC: amnexak A erit egnualisipfi A E. 265,

a1p, 3.
Jungantur CB, BF,FE,EB: Eftigitur EFB ¢ = FEB,blp. ©4.1.
propter zquales retas F B, (BC)*BE. Sed AF B < (ACBP)CT- 1.

CEBS=12retis°= AEB-{~CEB. Quarc fAF& =AEB,g:}z.’:}
& (AFB—FEB)AFE=AEF, UndesAE = AF, fax. 3.
bt 6.1,

s Schol, 5

1. Hujus egregii Theorematis Cafus fecundus, ubi A B C eft fe-
micirculus, C/. Prolemao re&as olim circulo applicanti perneceflarius
erat, Lemma tamen, quod 7% &3' dypropiar appellatur, cap. 1x, Libri
Primi Mey. Rus]. hic occafione non conftar modo, fed & generale
evadic. . :
Datis fcil. tam chordis quam: arcubus C A, A E,F C, adedque
femiarco B C , quzritur ipfa BC chorda. Demifli BED _L Fig. 264:

AC, habes, ut prius, DC = EC (M) D vero reftus

eft,& BCD ex datorarcu (A C—C B) B A, etiam datus. Quare
fpecie datnr (per 4o.Dat.) triang B D C, Dantur igitur ratione
{3 def, Dat.) fed & magnitudine (2 Dat.) re&tx B C, C D.

2. Rurfum focors effe mavole #bwiHafan ; (iftum enim JiEsws-
pravate infimulandom reor) & prater Authoris Grees ingenium,
omiffis reliquis cafum medium oftentare,

Lewma IV,

Super B C ejufgue fegmenta AD;D'C deferibantwr tres femi- Fig.266;
treni ABC, AED,DFC, & fiarDB (_AC: erir fignra
(ABCEDE A) trium [emicirculoram peripheriis imterclafa, quam
“lwroy vocar Archimedes, circwlo circa B'D agnalis.

Nam A Dq4-D'Cq+( AD+*DC biss) ‘D Bg> =ACq. 7, 17
S‘f"_“]"ﬁ ‘circult inter fe, ut quadrata diametrorum. Quocirca® fe- c2 13,
Micireulus A B C zquatur circulo circa diametrum B D, una g}lrﬁ daw. 7,

inis
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Lemmata Archimedis.

binis femicirculis AED,DFC: unde ® Arbelon Archimedésm
hoc eft, femicirculus A B C minus femicirculis AED,D FC par
omnino erit circulo circa B D defcribende.

Notz,

1. Cl. Borellus ifta verbis fuis adnotat.

« Hac forfan eft una earum propofitionum quas Pappws legitin
“ libro antiquo de menfura Arbels, few {patii a tribus femicircumfe.
“ rentiis circulorum comprehen(i, ut ait Proc/us : quz quidem ele-
“ gantiffima eft, ejufque inventionis Lunule Fippocratis Chii origi-
“ nem extitiffe puto. EQ enim Hippocratss Lunula fuperficies plana
*¢ 2 quadrante peripheriz circuli majoris, & femiffe peripheriz cir-
% culi fubdupli comprehenfa. Arbelus verd recentiorum eft fpatiuma
“triente & A duobus fextantibus circumferentiarum trium circulo-
¢ rum zqualium comprehenfum ; & hifce duobus fpatiis facilé qua-
% drata zqualia reperiri poffunt. At Arbeli Archimedss 8 Procls huc-
“ ufque reperta non eft quadratura 3 fed poteft quidem affignari cit-
% culus pradicto fpatio xqualis, Fide jam Viitam in Refponfis.

2. Huic figure nomen dedic, ut par erat, caltellus feu fcalpram
Sutoris, qui forma femper fuir. Unde pervetus Gloffa, *A¢€nnor, Si-
cila: & Etymorum Gracanicorum confarcinator, *A¢Carar , m:;.h:
cxwndy depicds ¥ g Ixaev. ImoOante iftos Scholiafltes MNscandrs
paulo difertius,”AgCnnor & Abppyrs xuxdoTigh idViera, Gis oi oxvnial
7t (1 ) Eés (e d fguara Hae tamen obiter; alia jam me Mathelisdis
flinet, Interpreti autem Arabi UN_,J--._’)‘ Arbelws dicitur tanquam d¢
virilis generis voce Greca.

3. Hoc quartum Theorema ex Papps inventis fuiffe exiftimo, quo
ad propofitionem fequentem,qua fobriliffima eft & Sene Siculo dighd,
via certior amplidrque pateret : nec aded Hippocrati ( hio Menifcos
quadrandi caufam dediffe aliquam , quin ipfum potius abs antiquiffi
mo illo Tetragonifmo quim opportuné ortum fuifle. Ait eniin Pappiy
quamprimurn éxpofuerar Antiquam illam Propofitionem , qua pro-
ximum Lemmatum Archimedeorum faciv, & quidem paulo ant
decimum quartum Floridorum Theorematum Libri fui Quarti,(quod
minimé difcrepat ab hoc Lemmatio,) ——Auydicizas It w xed7!
rapulavedoc.

Lf_.ww




Lemmata Archimedsis. 269

Lewmma V,

Super A C ejufque [egmenta quavis contigina AD, D C defoyi- Fig.267.
bantar tres [emicirenls AB C, AED,DF C, ﬁrzue DGLAC:
pares invicem erunt circwli BHE, LE N, gut drbelo ABCD -
[eripts, tam perpendicularem G D guam [emicirculos contingant in

PM;;HEB,LFN.

Duc diametrum HI: hxc autem *zquidiftet A C, ob bre&am ﬁ :23'
DHI‘=AD H, atque connexa BI-|~IA %re®a elf. Tum con- chyp.
yepidnt A B, D'G in G, convenient etenim ‘propter BA D —J~ ADH d /em. 1.
(-zre&is : adjun@aBH-~H C, &refta eft, & ad FA G perpen- ; 29,323 1,
dicularis,atque  TE{~-ED, & AE + EK etiam re&z. Eft au- £ .
em‘GD LD A, &jun@a CK1KA, quare produta CKG re-§2: 5, o0
Qaerit. QuoniamveroED || C G, propter rectos f AE D, AKC, k15. 5.
erit SAD. IH:: (AG.GI;:) AC.CD, adeoque £ A D » D C | v. fchal. g,
= ACxIH, &argumento pari ADxDC—=ABxLM. A&. 1273
Guantur igitur inter fe diametri 1H, LM, & *circuli ipfi I E H, ° ol

FM. 9.E/D. . Bery

Scholia,

1. Sive Grecmsille, quihzc Lemmata primus collegit, five po-
tilts Arabum aliquis, quo C-G reétam lineam effe oftendéret, citar
Opufeulum fuum de Trigonis Re@angulis. Inde verdo A% Abu'lHa-
§4» hoc adjumenti accepits v. fig. 17 1o (five Jchema primum Borelli;
ad paginam. 393.)

BC1AG, quod intriang ABC perF occurfum perpendicula-
rium B E, C D tranfit. Junge D E. Circulus A'D F fibit per E, “ob-
rectum < A EF., Zquanturautem "D A F D E F, atque®" D E B,
DC B, hoceft,B AG,D C B. & Bicommunis eft. Unde ° AGB
(CDB), “=reto A G C. Refta Yigitur ft C B, five in fche-
mate drchimedeo C G, ¢
_ 2. Deinde Adnotator Nafveus cxteros cafis hujofce quinti The- Fig. 268,.
orematis ad mentem 445 Sahl Cibernfls, percelebris Mathematici, hoc
feré modo exponit.

. Cafus fecundns. Vel femicirculi APN, OP C fe mutud fecent
mP. SitqueDPLAC: @quales invicem erunt circuli H E B,MFL,
Qui femicirculos & perpendicularem continguat.

£quis
C ;.
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Fig. 268.

2 lem, 1.
b

d
€16, 6,

€ cor.13.17.6.
£19.9.

h ut priils.
kult: 2,12,

c31.3: 28,1,

136.3.

mi18. 5.

Fig.270.

Lemmata Archimedis,

Zquidiftant HI, A C, & agantur AB, AHK * tranfeuntes per
I, E. atque conveniant A G & DPin G. Dein jungatur reéta *Cg
-~ KG, & IN -}~ CB *ranfeuntes per E, H,

Proprer parallelas € CKN Left *C A.CN:=: (AG.G1:) AD,
HJ. adedque *CN*AD=CA «HL Verum CD «DQ =
‘DPq =AD « DN, atqueCN.DA::(ND.DO::)sCN,
OA. QuarecCD*OA=DA+*CN"=CA=xH I.Parixérq;
CAxLM =CD=x0O A. Unde zquantur & diametri L M, H|
&circuli* MFL,HE I

Cafws tertius. Vel femicirculos jam disjunétos AEN, OFC
tangant partes re¢tz DF, D P : quantur circuli HE B, M F L, gy

tam femicirculos quam perpendicularem a tangentium occurfu ( )

ereftam contingunt in punétis E, B, H, & F,R, L,

Kquidiftent A C, H I, L M diametri, & jungantur C B, IN, se
&zque A HK, C G tranfeuntes per HLE, & K; quia * C G || C Nyeri
‘AD.HI:=(AG.GI:)AC.CN, adedque ADxCN = AC
*HT1 Ac pariter CD « AO=ACx+LM. Eft autem 'CDs
DO~ (DQq=DPq) ADxDN, atque CD.AD:: (DN,
DO::)"CN.AO. Quocitca AD*CN¢= (CD x O A)'=
AC»HI=ACxLM=CD x OA. Pares igitur invicem funt
diametri L M, HI, circulique “LF M,HE I,

Lemma ¥V I,

Circwls EF B.qui tres [emicivculos fuper AC, A D :'.} DC ¢

#pfam D C deferiptos comingit, diameter GH diametro A C equids-
61 5 gAaratsr autem propartie dsamervorkm ad snvicem.

Duétis retis AG, GB,CH,HB,HE, EA, GF, ¥
item DG DH,DI,DK,GLO,HMP, erit GO L A O, & HP
1LAC. _

Et (propter HG,DK,DII| AC,AB,CB) erit OP.PC:
GM.MC::AD.DC:ALLH::AQ.OP = OP.PC, h«

e, ~PC.PC.
1.
Unde aggregatum ex 3 continu¢ proportionalibus,

#PC* | yPC EEl o3
Spe+5-+HEC=uAC.PO=GH.




Lemuata Archimedis. 271

Ex.gv. (ficenim vole Arabs) it PC = 4. Erit OP =6,
OA = ¢, adeoque diam. AC.GH::19.6.

Adnotatain Lemma V & V1.

§ 1. Lemmatum Archimedis quod putant, quintum ex Papps
inventis affamptifque tranfcriptum eft, qua arte illoftrivs effer id quod
feguitar.
‘Pramonct aded, priufquam oftenderet principem illam veterem-
que propter quam appellitat ex vett. membranis, Libro Z7. Flori-
dorum Prap. X I7. cifdem pofitis quz in Schemate nofro 270, &ab «
dedudti e p { AC&=GO,eflex D . 1HG::AD-DC
Bbi-DC. . ' v
Re etenim funt * AEH,GED, CFG, DFH; fimiliaque )
trig, D E A, D O G, itemque DFLP, DF C, quure AD.DE :: 4. S a6,
GD.DO,& ADO—=EDG: parier DC.DE::HD.DP,
& CD P(—= HDE — EDG) =ADO. '
¢ Alnde AD . DC :: PD.DO. & componendo convertendoque AC .
AD—DC.::PO =GH.PD—DO ::Pp =3 GH.:PD —DO.
Q0B D.
Syntheorema 1. Tum proprer fim. trigonaD O G, (DEA,) HPA,
eritDO.QOGuHP.PA&DO*PA=GO*xPH= HPq=
Q. e
2. 'Imd, qua CD.DA = O D.DP. erit componendo
‘tam AD .AC:PD.PO & diam. AD » (PO)GH = PD * AC,
quamCD.AC :: OD. PO. & diem.CD » (PO) GH=DO ~AC,
§ 2. Deinde prop. XVIL 1. 4. que decimam fextam ejuldem
adjovar, w DHq.HIq:AC, CD. Ponantur eadem que in _
Figuri 2 67. flarque 1O | A C, Reciz gr. funt*HEA,IED, & gP"’ preced.
propterea C A » AO = * (cocuniibus D , P)ADgqg. * AC c;z'f";’""
(AC— AD)DC =AD.(AD —A0) DO=HI:# (obfim. 436
wigona*AED,HEI)DE. L1:"DEq.EHq :: ‘DHq.HI'q. e31.3:29.1..
Eft etenim propter I D *re¢tum & *HE L DI; ¢ DE.EH f22.6,
+HE.El:DH.HL o
Hinc ftatim conftat horum Lemmatum quintum,viz.'AC. DC:: © ; [’;;'f
circa DH. @circaH 1 pariter, AC.AD:: ocircaD H. 0 cirea k3y. 3.
L M. Equasturque ® circuliad H 1, L.M.. Quod ex Pappo | 52. 2

comprobatum volui, m 19.53
n Lemutds

Ca ; ¥ 3.
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Lemmata Archimedis.

§ 3. Propolitio autem illa Antiqua & Archimedea, ‘quard vo.
cant, talis erat referente Pappo lib. 4. prop. XV 1. A

Tres femicirculos in fpatio Arébelico tangat circulus G F H, ipfum
vero binofgque femicirculos alter circa N etiam tangat, atque ita por-
ro. Eritep = GH,& QN = 2R I, &c. juxta naturalem nume.
rorum feriem; (Ponantur ea qu in Schem. 270,)

3°  Equanter *CAO,P ADatque A CP, 0 C D, undeAD,
AC:AO.AP, necnon AC.CD :: OC,CP. Quare, A0,
(PA—AO)OP:: AD.DC“:OP.PC, &°“OPq=AQ«
PC*= Q:ap. Ergof“-B:éOP)Ez:GH. .

bt 3 H J 3

3. B qua = -—"‘-é:ﬁ——- = %;‘—;-l erit QN = 2 R},
Et {ic deinceps.

3. Quinimo fi fuerint A C, D Cin fig. 267. inter fe ficut numeri
* quadrati, ' erit D H commenfurabilis diametro H I, alias non. Nam

. AC 3 D Fq Boa s A C ALY e £
per § 2 univerfc, CD =HIq Sit igitur CD = it DF = 2HI
pariter QN = 3R [, &ec. juxta valgatifimm. numerorum confe-

uentiam. '
2 4. Quzeft Pappi propofitio X 7771, Manifeftum etiam eft, fi
circulif, g, b, & femicirculos AD E, A B C, féque invicem retige.
rint, fueritque Cathetus f » zqualis radio, forego = 304, & hp=
5 hg, &c. juxta numeros deinceps impares. Nam per § 2
Ji’fé'i};ﬁ{‘:ff -_—35.;_-:—.},&‘50-:. 324, &e. (vide fig. 282. fiveil-
lam Pappiad X V111 pr.lib. 4.)

Lemma V11,

Circulns AB C quadraro A C circumferiptns duplus eft infcriph
ciresli EF G.

Duété *etenim diametro E G || B C,erit diam. B Dq *=(2BCq)
2.E Gq, & circulus circali duplus.

Adnotat Abu'lHafan Nafveus, tanquam ex libello quem de Cir-
culo fecit, tritom illud,

Vis = polygoni five circuli dati E HG. Habes latus au: diame-
F )

trum




I Quod in hoc theoremate ponitur, datz peripheri@ resompisr,

Lemmata Archimedis. 273

trum E G, & :'"E G, necnon (per 13, 6,) quadratum par reftan.

< undc,EG.}-E-?-:::EG‘.E—C::—:f_:z e circulus datws
5

quzfito :: per z0. 6.

ool i1
gulo

Lemma VIIL

In circuls fecante AC fratuatur B C par radio, & per circuli cen. Fig. 273,
trum D agatwr C E: arcus A Etvipluseff ipfins BE.

_ Dudtis enim E G Il AB, radiifque DG, DB: erit DGE*=
DEG(GDF)°=C‘:|:FDB‘:;“GDB,&arcﬂs‘BF‘:

2
(BG)‘; AE,0b AGE*=G A B. unde conftat propolitum.

Alf. Borell, hoc fermé modo.  Adjun&i E B, erit (BD C):C —
sDEB*(E-4~EBD): tnde ABE b= CfeES= 3E, & ar-
. ws AE<=3BF.

- gquod vides, inducit, arque ita Geometriam planam, ut rit€ conftrna-
tar, omnino fuperat. 1d tamen facili opere przftat So/ida, multoque
adhuc plura Lsnearss quam vocant.

Lemma 1X,

In circulo bine guevis chorde AB, CD fefe ad angmlos vefhos [e- Fig. 2740
cantes, intercludunt arcws AD < CB, pares arcubus AC4-D B, 5,3,
bcer.26,3. &
Agatur diameter EF /A B, eftigitar GD *=GC,AE *= BF, conr.
& AEJ-AD <= EC. undefemicirculus CF |~EA4-AD=ccor. =8.f;.
CE+FB+AD*= AC -+ DB. A 8550 4570

e ax, 7.
! Lemma X,
. Circulum A E B tangant reite C A, CB, fecent vero CD, & huic  Fig, 275,

paraliela B E, & comnexa AE fecants C D conveniat snF : Cathetns
¥ G bifecabir ipfam E B,

Junge A B, eftigitur CAB *—= (AEB) PAFC, & D com- 3323,

manisunigue rang € AF,AHC unde F C. CA:: C A CH, (oML
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374 Eemmata Archimedis. .

108 &:FC»CH=CAq=CBq. Quia‘veroFC.CB:: Cp

Fm,;s.;. & < & D communis , erit < 8 CFB =5 (CBHE"—'GAB‘)’

cor.17.6. AFC. $ed (CEA)FEB = FBE®(CF B), angulique'ad G .
B.

. 6- - “»
i: 2. &i, atque latus GF commune ; quare EG'= G

kax 1.
1:26.1. Lemma X1, |
Fig. 276. Circuli diameter A F poteft guadrata ex [eqmentis binaram chorda.

rum A B, C D, fefe ad angulos retos [ecantium in E.

aax. 12 31.3. Juigantur AC,AD,CF, DB. Propter AED*=ACF, &
bz,,;z_ : ADCt=AFG, e_ritCAF;: DAE, & tam curva quam te.
coor.33. 1. gy CFé=D B. Unde AFq :CFq ‘(DBq)—i—-AC‘,hOC
d 16)‘!9. 3. eﬁ) ’DEq + E Bq_‘_AEq_‘I—_ECq. q

e ult. 1.

f47.1-
g coreult 6. Schol.

Ali Nafvenshocmodo: annexisA D, D B,BC. In triangalo"
DEB,E—=reftoc= B - D, & arcus D A}~ B C 5= femicie- .
culo.: Poteft ideo diameter urraque * D Aq —}— B Cq, hoceeff, qu-
drataex A E;ED,EB,EG.

Lemma X 1 I,'

Fig. 277+ Semicireulom tangant C D, DE, veftague CG tranfeat per Eine
ter ectionem [ubtenfarumO B, E A, guitaitus D, E, & diametri ter
minos A, Boonettant. Erit CG 1L A B.

23% 3 Junge D A, E.B. Erit ang. *rectus ADB*>=DAB |- DBA
bowiiy. *SBEF. Ft(¢DB)*DAB-+ABF |- FBE=DAB+
~caas, - 7 (CEF)!ABE‘=BEE~~F BE*=DFE =C D B |- CE.
dby 323 lInde CFi=C D: arque eft DAG¢ (CDF 8= CFD) +
A epbifeg PFG — 2 reflis = *re&o (ADF) |-FGA. Quare *CG|

fjdm“
Schol,

Er s
7. - In Demonftratione ut pares fint C F, D C, provocatum eft 4
opufculum, quod hodie nufquam eft, de Tetraplesrss : fuppiet tamd
his !, 7 innimés Abw'lHafan Adnotator hunc in modam. '
k.io&ef. . Vis CF >>D C — C H. Eftigitur (connexis D H, H E,) CDH
J%x sfeu DHC'—=DFC, &CEHﬁveCHE‘;CFE:q;"E
DH
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DHE =CDH -~ CEH majore CDF-}-CEF, pars toto:
Rurfum ais CE << D C = CG. Erit paricer (jungenti DG, G E,)
DGE, hoceft, CDG —~-CE Gminot CDF +-CEF, totum
parte. ErgoCF =CD.

s, Cl. Borelins Methodo idem dire&d commonfirat, hic puta,

Fac CN = C E, & adjunge N E.  Anguliigitur " plant NDFE n, fo) 3., ¢
yalent quatuor reétos, atque anguli ™ oppofiti E F D (CDF-{-CEF) nax.;. '
4 Ns(CEN)=F DN-4-FEN =12 reftis. Quare circulus ©19-3:
excentro C (0b *CN==CE=CD) plano NEFD circum- Sty
ferptilis * auferet C F=CD. 4G 15

Lemmma XIII, :

Catbeti A E,BF, 4 diamerricircularis extremss A, B cadentes Fio 4%
exfecanse adiametro C D [egmenta CE, F D invicem agualia auferunt. ig. 278,

Junge E B, & per centrum G adige G 11 A E, qua bifecar 2 C D 23.3: jo. 1,
& =zquidiftat ipli B F. Erit (b AG=GB) EI*=1B, & bz. &
EH® = HF. EtH D (4 C)minus H Ezqualesipi ED*=FE, chcad

Lemma X1V,

Swper A B ejufque paria fegmenta AC, DB, atque Juk interfeg- Fig. 280}
wento C D defcribantur quatwor (emicirculi , & per E centrum cir- '
ewlorwms A EB, DG C pertrabatnr , FEG A AB & Circuls circa
FG egualis et figure curvilinee AFBD GCA, guam Salinon
appellat Archimedes.

Sunt enim diam, FGq¢(DAq)4-CAq*=2DEq®(CEq) ! o * <
++EAq =%ABg _}c.l. EEC q.q) Panterque ©ipli circu?i @a?g ?iﬁg:i"
*femicirculi fuper A B, D C, zquantercirculisad F G, CA. Et 4 1y, dif. Fous
§ Circulus ad F G minusillo ad AC , hoc eft minus paribus femi- e 2. 1.
circulis faper A C, D B zqualiseft. Salino, five figarz a quator fax.7
femicirculis A B,B D, D C, C A conclula. B %53

 Nota.
(Salinon) five sermior Luna cft, quatenus vuku planiffimé
fuo appartet, hoc eft, mivomdis, Unde nomen antiquitus erat

puerorum amuletis,
Lemma

SCD LYON 1




Fig. 281,

acor, 10, 4,
b17.3.
€9. %
dg,32, 1.
e;‘-gn
t3g. ¢,

g fih, 12, 3.
h'cor. 22. 3.
K321
{7

mMax. 2.

Lemmata Archimedis.

Lemma X V,

In femicirculo A CB, fir CB chorda Fentagoni & refts CD
per_arciss C A punétum medinm D tranfiens diametro A B produl
ocenrrat in E, arque eonneltatnr D A Cathetus ¥ G anferer G F fem;.
diametro circuli parem. A

Jungantur CA,GD,DB,& ¢ centro HD. Eft igitur (05 *CAB =
recti) CAD® = DAB = {re&i:utque(2 DAH ) DHB=¢
recti. Sed retusC* =G, & F A commune, quare (in trigonis
ACF,GAF)AC="AG;necnon (in trigonis A 2 D, AGD)
ob pares angulosad A, AD commune, & AE=AG, erit fACD
=AGD="%l2reft=§ retiaique ACD = "DBE, &
DBA*=DGB. UndeDB='DG. : ‘

Item quia DHG = % re@i, & DGH =¢ reti, erit HD
GrP=4%reti; & DGVEGHI: O vy q ul

Poftremd quoniim (in triang. EDB,HD G ) BDE "= (C
A B*= #re&@i)G D H,& wprins DGH = EB D, & DB=DG,
erit EBf = GH,& E G™ = radio BH.

" Coroll. I,

Annexis CH, CG, érunt ACE; HDE, . & HCG, :(FDB
trigona ifcofcelia & fimilia,« limiliterque.pofita & ad. bafes fefty
Nim. duas quintasitectizquant hine HG B, HC G, G CE; ink
EDB,BD G,GDH.  at A 9
Coroll, 11, RS wisg

Liquet infap. E C (= C A, chordz ; totins circuli) divifam effe
in Dmedid ac extrema ratione, cujus fegmentum majus E'D'(=rddio
DH, ob D B E= D GH,) eft'latus hexagoni ordinat circulo A'CB
infcribendi , minufque D C decagont, per 9, e. 13.' pariterqu
juxta mediam extremamque rationem fetas effe EG in B, B Hin G,
& E Htam in B quim G, E A deniqueincentro H.  Deinde 2quan
tur cam E C B ram 3 G C E parti quintz retic ' '

Bin® prop. qua fequuntor in editione Florentind ad indubium
®ternumque opus Archimedss de Spherd prorfus pertinent, Codices
etenim Arabict in 1 §, Lemma omnes definunt,




_;\RCHIMEDIS XAMMITHS
SIVE
Liber de Arene numero.

Rbitrantur nonnnlli, rexGels! arenz numerum infinicum effe,

Dico autem non folum ejus, quz eft circa Syracufw reliquam.-

ue Siciliam , fed etiam que in omni regione habitabili pariter atque

inhabitabili continetur. . Sunt Autem alfi, qui non illum: quidem

infinitum putent, fed nullum dari denominatum numerom poffe
credant qui illivs multitudinem exuperet,

Itraqueeos qui ita opinantur , (i ejufmodi arenz molem animo
comprehenderent, cujufmodi effer, (iuniverfa terra, repleto in ef
mari & cavitatibus omnibus, altifimorum montium vertices exz~
quaret ;- atque hujus ipfius rurfis alterum multiplicem excogirarent,
monime dubium  eft  exiftimaturos illius multitudinem numeros
longe omnes , multimque fuperare.  Ego vero id oftendere co-
nabor demonftrationibus Geometricis quas tu ipfe aflequeris : eorum
Videlicet numerorum , qui 2 nobis expreffi traditique funt in iis , - que
d Zey:xippwm Scriplimus ,nonnullos non folum areriz multitudinem
tperare , qua ters undique repletz ur diximus xqualis eflet, fed
etiam quz i1p[imundo "parem haberet magnitudinem. = Non enim
ignoras. mundum a compluribus Aftrologis appellari Sphzram,
cojus centrum quidem eft terrz centrum, femidiameter autem eft
2qualis linez inter centrum folis & centrum terr interje@tz.  Hac
igiturin iis, quz ab Aftrologis feripta fant, redarqacns Ariffarchis
Samins politiones quafdam edidit, ex quibus fequitur Mundum
proximé diéti mundi eultiplicem effe, ~ Ponit enim ftellas iner-
rantes atque folem immobiles permanere , terram iplam circumferri
circa folem fecundum circumferentiam circuli, qui eft in medio
cirfu conftitutus ; fphzram autem inerrantinm ftellarum circa idem

centrum cum fole fitam, tanid effe magnitudine, ur circulus fe-

wndum quem penit terram circumferri, eam habeat proportioném
ad diftantiam (tellarum fixarum , quam centrum Spharz habet ad'
faperficiem.  (Vide Copernic. revol. 1. 3. ¢, 15.) 1d verd manifefto
conftat ficri non poffe.  Quoniam enim Spharz eentrum n;ilgm

D abet
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De Nuwiero- Arene:

biaber_magpitadinem , neque perfecté ullam habere proportione
ad fphzre fuperficiem exiftimandum eft. Quare credibile ef
Ariftarchyin ita intellexifle’ vlmrﬂt'd ¥ byporhefism Prj‘m‘;"’” e A\
Suis igitur numeris nb:if‘c}uc (captuTane perfacilibus) ut exhifzei'e:
Senex ille Siculus quantom agcmfruTl gapiendo effer fixarum orbjs
janlz penitus. oppletus , imo ¢o plu cu(um, hzc ante czrera ponj
voluit. N alh wads | :

o B "ol L
4 ) ’ A

Hypothefes.. :

1. Eft fecundum Ariffarchum , qui inter fpharas fixarom fo
lifque quam inertes & dehixas globum noftrum circom agirabar , y
hac tellus: ad orbem Revolutionis'Annuz , (qui vererum Afirong..
morum Mundus fuit, ) ita ifte. ad orbem fixarums Fiarque aded
horum diametris dveéAoyor,, per.18.e. 12, ' :

2. Terrz autem: ambiws; quem  Antiqui Geotetra 360000,
{tadiorum effe .comprobarant, ( quia decuplo iberalior makir
illis effe Archimedes. ehaporaiys Evener ) hand fuperer trécentss
fkadiorum Myriadas , fitqué dira (per Cyclometrica Archim) din
meter terreftris minor quam ftadiorum centrum Myriades. f

3. Statuatur folis diameter & terreftri major., & quidem tris
gecupla -diametri Lunaris ; neque plus.  Quid enim ?  hanc B
doxms . noncuplam: Lunaris diametri (pridem afferverat Phidsafon
duodecuplam: ‘8 demonftraverat(ame Ariffarohus ( prop. ‘9. libelli
auteoli qui adhucadfervari meruity, ) neé vix vigécuplam atqui- ¢ffe
plufquam iplius o&todecuplim. .

Oéﬁrva{ime:.

- 1+ Ayiftarohus quidem capto folis angulo vifuali (qui in re &
manws & vifus & organa nimium fallere folent;; ) aiebat folis dif
cum partem Zodiaci vigelimam & fepringentefimam fubtendere:
Veruntamen Siculus nofter , quoniam Problema fuum fubtilivs eo
quicquam haud poftulat; obfervavit binos ‘modo angulos, alium
quidern angulo folis paulo majorem, aliumque co minorem. Is ai;
tem erat obfervandi modus.

«»Dummedoin crend regulz fuper palum verfatilis jaciat Cylin-
drulus, folis jam exorti oppolitos folum margines vifui ad extremum
regul® polito permittens, angulus quem capiunt rectz 3 medio
vifu Cylmdralum tangentes, mujor fuerit vifuali folis angulqﬁ!i
yiuo




DeNumero Avéne. «8p9

vifio fieret in pun&o : Quia vero hoc afiter fit , ponatur jam ad fe= :
gol extrenivm ;" ubi ‘privss erar vifus;, globulus, diametrunt abens' " ™)
pen minorem latitudine pupillee :* atque hunc glebum nechen- Cy- :
lindrulum tangant bine reftz ;. ez accurfu fuo gngulym efficient mi-

gorers apgulo folis vifuali, cum wtrinque :aliquid folaris difci com-

areat, Cazteremmagnitudo vifu non minor hac-arte iave igatur,: S
Sumantur duo Cylindri bene tornati ;—terfi, & aqué cralfi ; quo- B.aa
mm. alter fit albug,-alter non albus : -Non-albus verd, ad, qenlum 300
quam proxime (tatuaturincrend regule predidz, alter autem ab
pculo magis difter 3 {iquidem vifo nen-albo albus juxta vatia irter-
valla_promotus difparcar, magnitudo . paris crafiudinis cum Cy-
lindris iftis non minor erit diametro visis, quod.fipra requirgbatur. iy
Ubi denique Cylindrulus in ctend regulz collocatus wgtum; folis Afiieg s 3
difeum 2 vifu penitus abripit, redta qua 1 vifu docuptar Cylia- 7 ¢ oo
drulum contingentes continebunt coeundo angulum haud minerem ¢
<*folis vifuali. - Ita awtem deprehenfus eft angulus folis vifualis
majos effe 355 redti anguli ,  minorque 53 refti:, Modos
tamen alios ftellarum:’ diamerros & quidem accuratips paulo cap-
tandi vide appd, Rigcio/wms in Almage - < o- - . 0 . o
* 2. Obfervatum eft 25 papaveres' (udnores) in're@am lineam ¢
difpofitos longitudinem digiralem foperare, Y350

Sittamen , majoris evidentiz ergo, diameter papaveris: haud

wminor quam digiti pars quadrage(ima : -atque conftet corpus pa-

pavere non majus decemmillibus arenarum , ‘Reque pluribus; .

Lemmat a,

1. Solisdiameter major eft latere chiliageni orbitz revolutionis
annuz infcripti. ; g e ‘.

Plano per terr centrum A, vifamque dfecentur , folejam exorto, Fig. 2831
Orbis annuz  revolutionis , . terra ipfs, & Sol fecundum circulos
abe, def, & [g. quem quidem tangant re@z du, dt ; jtemque Fr,
bg fecantes. circulum abc in 4,4, Quoniam, dum k horizontem
ftingit, 2 <~ & hdk_recus e , exceditqué b terreftrem diameter folis, a 18. 3, Com=
erit fole jam prorfus elevato , << hdk obtulus, <& hk = dk, mandini,
necnon rhg (<< ¢ nds , angulo folis) < ;%5 re€ti: adeoque reta b 27 3. pag.
ab < fubtenfi z;2:7 circuli abe. Atqui perimeter 656-goni. ﬁi:’,;f';;,d
Rbi:E=44 .7 155 656. 1047¢ , atque adeo latus 656-goni. kb ¢ Obferw, 1.
v, i@’ a o PR 3 10 1 feor, 33, 6.
SET 1. 30435 quare KhEE (r33¥, %€ in integris , 1)

D2 fod
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I. €, Qe
hiz, 5.
16.1.
k28, 5.
g, def. 1.
m3.18, 3
046,
09. 4.

S 4. 6%,

T ug pris.

0neor, 37+ 3¢
15. 5«

% 12,128, Ty

yfebi31.3.

%33 60

Fig. 2854

®2T;T0
Ao, 154

B Prol Aim. 1. -2 . arque b multd, — ;

De Numero-. Areme,
bk

oo eft. antem b4 diameter circali g,
uippe (ob awh , bkr, re€tos & b communem) eft * b, hot
q: bk ::kr . au: unde °br —ay, & diameeer (=§’k r
—aby Eltque? 2 hy 2 ablivez ks, unde bhy-}- k_:":l*;g—.-b'g
& reliquum y sc— 335 bk, adeoque bk.ys:: D 100. 90,
Quia autem tam br =2 bk, quimys=nd:, (Scif jundis
dy, s, obtlifunt < 'dyz, 25, & dzcyznecnon 2z,

eoque®y s de. ) erit %:—(::q“:l%::—:!;’*;-?r) 5 TToas

;. Praterea in trigonis re@angulis hk», d&z, quia k7 = ke,

achr (b q) c—d#, et angulos * major tdk . vhk 3
gii{{,jé [Compofitis: etenim ad rectos trigonis ked:, khr,
fitdf — “{“ & *fi [ kr, &rculiigitur pares circa pares diametros

. . : .  Parcusfi g
a‘fﬁ_bk; :;t :r;::ﬁbum per 3, », eritqué 2 k( e k?_'-).
h .

‘ ‘i b— .y

Hom b o C—ngf@}— Vel Componantnr- trigngula ift
ad acutos , b, d, &";‘e’hl’ro d, i?tgtrvallo ﬁa, defcribatur circulus -

T ¢ feCtor pod fe. pod
peg, Ent :gu.ur———~<ad:(b.. & R, ogh. 2 - a,aeﬂb'— )j

akodic ko | o kdep.  (kdke
S e five! e & compcmeml,<kbr g ”.)J.
i by r.] . b
L n-_‘-] el d‘_' b :

d . S \ 180 .

Inde® ;—;—E( e e E—;)muho - Ao ‘!;;q Tnm,quia nd t(l‘lll--
jor 333 relti ) r bg 177 585053358, b e.1001.99 4 eftrhyg
(o V52255 reti, b oo 20555 reéti ) 'multo o 335 redl
Solis igitur diameter? s major eft fubténsd ‘parti g3 circumferentiz
totins, & adhuc major fubrensd +355 circumferentiz feu latere.
Chiliagoni Qrbita ériavaia inferiptic ‘

Difdm e = Coroll.’

Hinc, autem -fequitur ; quia ambitus .Chiliagoni, ( qui “quidem.
a excedit tres diametros Orbitz annuae cui inferibitur, cum vel!
ambitus hexagoni £xquet tres diamerros fui circuli,) minor eft mﬁ
i ' diamesris:
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diametris folis , & adhuc minor tricies mille diametris Lunz aut

terrz , Diametrum Orbis revolutionis annuz (‘quem mundom vo-

cant , minorem effe decies mille diametris terrz , muoltogue
minorem 7y centrum  Myriadibus myriadum ftadiorum , five 3 by 2.
10000 X 1000000,

2. Tav deluay nanvopaly,

Novem primi gradus feu Periodi ab unitate in ratione decupli
(quz ad prafens infltitntum abundé fufficit) progredienti vocentur
Numeri Primi : & gradus ofto prter unikatem O&as Prima.  Ifti
verd numeri commode (atis exprimi folent , notis pura diftin@is ad
Myriades & ad Myriadum Myriades notis illis repetitis, Dein no-
vem gradus,qui proximé fequuntur incipiendo a nono feu ultimo gra«
du, numerorum primorum, appellentur Numeri Secundi necnon o&o
iplins gradus excepto itidem primo, O&uasfecunda : Atque ita porro

3. Si. numeri ab unitate propertionalis fuernnt, ut ;'c; ": ‘g 9;.

:\:;4%}:,7'5;},,}& aliqui ¢, 8 ex eadem analogei fefe multipli-
caverint, faétus inde numerus (& x 8 =) x 2qualis erit ipfi a, qui
tantum diftet 3 8 majore multiplicantium, quantum-minor ab unitae .
ineadem analogid.

Quippe * zﬁ\ﬁi& @ 8.2z quare ® A feu y = 2 abyp. @ 147,
=*ar Patet etiam A— ¢ diftare ab unitate quantus eft numerus . ; i;?.};
ex utrifque conflatus, quibus fe invicem multiplicantes &, 8 ab unitate :
abfont,  Sunt equidem «, 8, 3, 6.7, 0,05 cLuot ipfe 8 ab unitate
diftat, at + =, funt uno minores ; quam quibus & diftat ab unitate :
etenim una cum @ totidem erunt,

* Hisigitur partim pofitis, partim vero demondtratis, quod janr .
propefitam eft ; oftendemus.-

Prapzjitz'o Princeps.

Atenz numerus ; qua magnitudinem obtineat @qualem-Sphra:
ftellarum inerrantivm ab Ariffareho politz , minor eft mille My-
riadibus o&tavorum , quos vocamus, numerorum , tantum abeft ur
fitvel infinitus vel ineffabilis.

Quia diameter paaveris eft ad digitum =2 (140 * : 2 40. 16003 pifero. 2
i) 1600,64000; Sphzra ex diametro digitali non ® continebit'b 1¢% 1.
plufquam 64000 papaverum globolorum, five * atenarum- 6 4000 x:

10000,
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¢ Lemma 3,

d Cer.lem. 1,

De Numero Arenc.

10000, hoc eft,fex myriades myriadum quatuorque myriadum milliy
= fex#'' -}~ quatermillibus myriadum o' : atqui c— decem "', Np.

merus autemarenarum, quas capit fphaera ex diametro centum digj.

torum, adeoque ® (phzra ex digitali diametro multiplex centum my.
riadibus, minor eft 1000000 x decem 4", hoc eft, minor mille my-
riadibus«': Nam 10 & x 1000000, Quifit.ex 10:0'" termino de.

«imo ab unirate in ratione decupld, & ex 1 cooo0o termino feptimo

cerit progre/lionis iftius terminus decimus fextus ; o€to autem primi
termini pertinent ad u' , & oéto fequentium ultimus valet mille my-
riades %/ »"'. Rurfus numerus arenarum,una cum monade quibus con-
ftat fphaera ¢x diametro decies mille digitorum , qui quidem {ladium
fuperant, hoc eft, fphzra® centom myriadibus multiplex fpharzex
diametro digitali, minor eft 1000000 x mille myriades ', hoc eff
minor decem myriadibus & 4!, five progreffionis iftius terming
(16-47—1==<) 224°, quandoquidem octo primi rermini cum uni-
tate pertineant ad ', o&to fequentes ad n'!, & caterorum fex ultimus
definat in decem myriades ¥, Numerus etiam arenarum, quibus re.
pletur fphara centum ftadiorum diametrum habens adedque (phaz
ex diametro unius ftadii multiplex myriadibus centum , mijnor et
1000000 x decem myriades o', five progre(fionis termino (22+-
7—1) 28", hoceft, minor mille unitatibus %/ #'%. Pariter (phan
ex diametro denum millium tadiorum, adedque fphaerz centum fla-
diorum diametrum habentis' multiplex centum myriadibus, continet
arenarum Numerum Minorem 1000000 X 1000 unitates 7% #'Y, five
termino progrelfionis (2 84-7—1) 34, hec eft, minorem decem
unitatibus % *. Dcin fphzra ex diametro centum wyriadum fa-
diorum continet arenas pauciores quaim 1000000 X 10 unitates /e
fen quantitatem termini 40™, hoc eft, pauciores quam mille mys
tiades &/ w'.  Item (phzra ex diametro decies mille myriadum fh-
diorum habet arenarum numerum minerem 1000000 X mille My
riades /' ', feutermino 46, hoc eft, minorem myriadibus decem
& "' : Et{phzra ex diametro centum myriadum myriadum ftadio-
rum., que< orbis annui diametro major eft continerarenarum nu-
merum minorem 1000000 x myriades decem & o, [ive termino
s2%° hoc eft, minorem mille uniratibus & »"', Ergo munds
vererum Aftrologerum feu orbis revelutionis annuz non capit fof
arenas quot funt mille unitates &/ »"™". Denique numerusarenaru®
qua repleant fixarum fphzram Ariffarchicam ,” minor eft mille my-
riadibus & v*4. Quoniam enim diametri terrz , mundi Aftrelo:
gorum, orbifque fixaram foit ==-°, oftensaque eft diameter n}ll;:l::
- i
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iftins minor Yoooo diametris terfa, erit etiam fixarum orbis diz-
meter minor 10000 diametris mundi, & fixarum orbis ® minos de-
cies millies decies mille mytiades mundorum: unde numerus arena-
qam , quas confinebit {phara 2qualis fixarum orbi juxta Arifar-
¢hwm , minor etit 1000000000000 X mille unitates 7 4, five
rogreffionis termino (13~~52—1) 64, qui eft gradus octavus
& o mifor mille myriadibus & 4. Patet ergo propofitum.
Hzc -autem j. 1¢x Gelo ! quamplurimis quidem , qui_Mathematicis
inftruéti non funt, non admodum credibilia fore arbitror : illis verd
pi ea didicerunt, & circa diltantias & magnitudines terrz , folis,
mundique totius elaborarunt, credibilia prorfus effe propter demon-
ftrationem,  Quapropter & de his iplis fpeculari aliquos non abfuz-
dum effe exiftimavi, F

ARCHI-.
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AR AL SO A e ot o g 1
ARCHIMEDIS

EXOTERICA

Raeter illa Archimedss operaqua hic exponuntur, alia me-
morat: Rivaless partim ab Archimede [Cripta, partim ab
illo faka , fed quornm particularis notitia, pr& temporum
injuria, ad nos non pervenit. .

1. Ex Vitruvio ad hunc fenfum narrat.  Cum Hiero Syracufa.
vum Rex, Auram certo pondere Artifici tradiderar, qui Coronam
inde conficeret ; pofteaque intellexerat Artificem , Auri parte far-
reptd , Argentum zquali pondere fubftitvifle ; Archimedem eadere
confuluit.  Ille antem Balneum ingreffus, effluentem aquam confpic
catus , hinc anfam cepit determinandi, quantum Auri furreptum
fuerat ; ftatimque pra gaudio nudus exiliens Balneo, vaciferatus
*Eventa, “Evenrg > domum fe contulir. Nempe, cum Aurum, ejuf
dem ponderis , minoris molis fit quam Argentum ; molefque cor-
poris irregularis non aptiuss colligi poffic, quam ex-Aqua menfurd
cujus locum occupet ; explorato primum, quantum fpatii in Aqui
occuparet Corona, quantumque Aurum purum ejufdem ponderis,
& quantum denique zqualis ponderis Argentum ; hinc calculo col-
ligendum effe, quantum Awri & quantum Argenti mifcuerat Artifex.

‘Inventum certé Archimede dignum.  Sed, quomodo ille calculum
inflituerit , & quanta fubtilitate (ingulorum molem rimaus eft , non
exponit Vitruvius ; contentus rem craffis expofuiffe, quam ipfam
(puto) executus eft Archimedes.  Et, (iquid ea de re feriplit Archi-
medesiple, periit,  Alii alios modos expofucrant inter quos Ghe-
$aldws, in (00 Archimede promoto ; arque Jobannes Baptifa Hodiernt
in fuo Archimede Redivivo, impreflo Panormi Siculormm , in 4
Anno 1644 lulice. :

Calculus fic commode inftiruitur. Pondus Auri quantum ef
Coronz , occupet fpatium L ; Pondus Argenti huic xquale, fpatium
L -+ M. Pondus Coronz, fpatium L -~ N.  Ergo,ut N utad M,

fic pondus Argenti admixti, ad pondus Coronz. Nempe fpatii ine
crementud




| e

Archimedis Exoterica.

ram M prodiret (i torum Aurum Argento commutatum foret
:e incrementum N, oftendet quantum jam commutatum fir.

5. Ex Atheneo & Diodore , Cochleam Archimedss memorat ad -

Aquam €x Sentind ftupendi Navigii Hieronss exhauriendam, unius
inisoperd : eandemque machinam ad aquas ex Fodinis, Lacubus,
fmilibufque exhauriendis adhibitam. Recentiores ex conjecturd
hujafmodi figuram accommodant : & fpeciatim Guido Ubaldws in pe-
aliari Traétatu.
. Ex Athenes , memorat Aychimedss Helicens, cujus ope (¢um
ucis aliis inftrumentis) ftupendum illud navigium in mare deduxit
Jrchimedes.  Figuram hujufmodi, ex conjeéturd fupplent.

4 ExZerze & Oribafio, recenfer Archimedss Trifpaltum, que
7000 mediorum pondus attrahebat.  (Nefcio an 50000 legendum
fi, propter ailepverguidipre v.) Figuralque adhibet has duas.

5. Ex Palybia, & aliis, memorat drckimedss Tormenta Bellica
Balliftas, Catapultas, Sagittarios, Scorpiones, Manum ferream cum
atena (Tollenovis inftar) aliimque apparatum, quibus contra co-
pias,navelque, Marcells & oA ppis pugnarum eft. P 4

6, Ex Galeno & Z etze, Archimedss Tieia memorat, feu fpecula
Uiftoria, quibus Aarcells Naves incendebat. De quibns Cavale-
rity in tra@atu pofthumo, Del Specchio Ujterio, (Bonanie impreflo
in4°, Anno 16 50.) lralicé fulins agit.

7. Ex Zetze, Pappo,& Tertulliano , memorat Archimedis Pneu-
mitica & Hydrofcopica : nec huju(modi tantum Inftrumenta cone.
fruéta, fed & libros ab Archimede confcriptos. :

8. Ex Clandiamo, Archimeds Zpagomoriav memorat ; feu machi-
mm Ceeleftinm motuum 2mulam.

Verim quum_horum omnium nihil jam exftet ab Archimede con-
friptum 5 non nifi ex dubiis conjecturis fuppleri-poffunt.

EINIS.

283

Fig.284;

Fig.285.

Fig. 286,
287
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ERRATA fic corviganar :

TS|
3 In Argumento. sal3|A EproBE.
2| &]ApreB. suf2sfM C pro ZC,
al13[Xpre HXG., §9[ulimans p o minys,
a 2fZvel YproX, 62016/G1 pro CI,
p. JCEHproFGM, 6422fLEpo L1,
9 19[BMpro DM, €4/26(0pre I,
1o 34 ibé?Lr;;PhOL- 6sfe9iD C 10 GD.
TIE reH G, 65| 6 oBX R,&* BFpro BE,
16|10[FEC"DE pre GF~ DE, 5515AFproﬁAG. ’ ’
165{17[DEq. EBx BA:: Tq. Mapra | 45);,IDBqpre DK g,
DEq.EBx ABt: Mq. Tq| il :
19! 13 CFP”‘CE- 6534'HFKFEPMHP x F D,
20 #|C D pro F B. 6922 GI pa G L.
;Il 4| Q.AE—EB pro QEB—AE, 6 :BET O’;WIO.
23 :81BApra D A, 7% 4lfc&ionumpm contingentiun,
134 0 »o| 8jAEfro A F,
| "1627 AGpre AR, 77.10 LSH fro LSF.E&/ALN proALM,
301 1 ]'_XPW_]'.K. 74|22|Deeff + inter AEq (¥ CXxXA,
31| 1 |Immargine, DE pro D C 75 [pe |Deeft + inter EXq &5 CExED,
4DEgq. wq.FEq- 77Jt¥[ECpro F C,
3114~ 5 M RX 782 1| Citatar 4 X 22.6 pro 19.3.
31 :‘FBHPNEH. 79{10|A B pro A D,
35| s FGpeOG. 79026lK O Bpro KOP,
35 glFHjnO.H. 8s| s|FApro DF.
37/ 11 [C B pre A B, 91 |OPpra O D,
37/ pe. |Y Z pro V.2 95*;:: EGpoFM,
8|"  [Fig. 49. pro94. 99 [Uh. dug linea ita corviganmtas,
4113 BH pro BE, PNFL:NK.KL & (ob feét.
143! pe. |BA CproB'AD. AMD) NK.KL :: NM , ML
o525 [XVpro XY, quar FN.FL:NM.ML Q.c.a.
52022 {A, B pro A, F. 102| §|JAD,BGypro AC,BC.

In Cirationibus,

Prop.g.mota f,1v0 17 6 lege 16,6. pr-16..3;13 bujus/ 12 hujus, fr.20..0,3.6 Libri'l
hr6.fr.33.mc,40 4.2, pri38 mc 2t bujusl 3y huus. pr. 44 m.2, 31 hu'us L3y :
hujus, prassmt, 7.1 L7.5. fr45.0. 8, 4.1 46, pr. Stomem, 7.1 1, 7.5.

Prop.2.motag, pro6.§ X 3ax. 1 lege 6% 5.3, pr.4.-».g 53, bu'ul, $3.1 Libri IT,
hujus,  pr. 48, n. g, deeff hac citario (17 ax, 1.)

Prop. 4. mota a, pre cor. 44 hujus lege cor. T5.2 hujus. pr.8.m ky8.1 2. 4.3 Libri TIL,
huus, p7.16.8.d.85 pr. 16,17,18,19.m. b, in fingalss {70 16.5 1. 4.6. pr.2o0,
%.0,16.304.6. pr.21, mb, 465 L 4.6, pr.22. 8.k, 2.6/ 6.2, pr.23.
#.b,16.51.4.6, pr.23.4.d, ] facile deducitur ex 15.3 hujus. fre33.m.d,

2.6/ 6.2 pri34ne,15.61.16.6. fr37mb, 49 X 51, hujusl, 3 %1 1.3 hujus,
pra4mb,Opriasmc, pro1s 61.16.6. pr.56m.p,ex 2 vel 4.81. 2 vel 4.3.

Prop.14 wota 2,pro cor.14 hujus lege § hujus pr 15,n.b,36.1 hujus 1.39.3 bujus.’Libri 1V,

pre21.ma, 6 hujus /8 hujus.  pr. 21,45, 15 hujus/, 17 hujus.
In Schematis.

Fig.14.deeft limea B G. fig 30 deeff D ubi EH occurrit [ellioni. £i3.136. proH
lege B. fig 148 deeft D ubi liweam AC bifecat KB, fiz.176.deeff E, ig. 194. deeft
ubi Y ubi LX drametro ocemreis, fig.276 deeft E ubi DK folkioni occurvis,
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APOLLONII
CONICA:

Methodo Nova Illuftrata, & Succin&@é

DEvMONSTRATA.

Per ISAACUM BARROW,

Ex-profeflorem Lucafianum Cantab, & Soc. Regiz Soc.

LOND &N,
Excudebat Guil, Godbid, voeneunt apud Rebertum Scott,
in vico Wittle-=Dritain, 1675,
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De Apollonio Pergao, ex vV offio de Scriptoribus Mathematicis :

Proximx poft Euclidem antiquitatis, ex iis qui extant eft Apollonius
Pergzus, Claruit enim fub.Prolomao Evergete.

Arws eft Perga, civitate Pamphilie. _De atate antem ejus >
quod dixi anttor eft Heraclivs sn Archimedis vita, & exinde
Eutocius Alcalonita snitio commentariornm.in Conica Apol-

lonii, Vbi ex Gemini Mathemasicarum preceptionsm li-

bro [exto refert , ut ob eonicam hanc [eientiam @ (uz atatss hominibus

wencaparuts it magnus Geometra,, I_Eucl‘ldls_dsﬁ:szlu y ghod G ipfum

eratem indicat , Alexandrix andsvit, a quibus cum mulra accepiffet;

now difficile adeo fuit quatsor conicornm Euclidis /ibros commentario

sluffrare , ac totidem alios adjungere: ut in univer(um conicorsm

effent libri viij : ficut anétor eft Pappus Alexandrinus lsbrovij Ma-
. thematice Collectionis.

Atgue eodem libro alia guogne ejufliens Apollonii memorat .. vide.
licee lsbros dmes wipi Aoy émdlopiis , de proportionis fectione : toti-
dem el pweis dmilopiic, de fpatii feCione s etiam dmos Mwessyhyng
apis, determinatz fetionis: ac totidem imqéy , tactionum : duos
quogise vdsigsuy , Anclingtionum : ac fimsliter duas Témwr emmiduy
planorum :locorum . LQuorum Pappus. alios vocas éeaclinds ; in fe
folisconfiftentes s aliss uskodints , extra fefe tendentes,

Catersm fuere olim , qui Conica won effe Apolionii Pergzi, fed
Archimedis putarent. . Exiftimavit hoc Heraclivs ¢le, gui Archimedis
vitam resulst. - Ejus verba inde adducit Etocios, gmsbes air Archi-
Wedem primum ommism confignaffe Elementa Conicas Apollonium
Wem - caoms ea [cireh. necdum edita effe-ab aulore , involaffe in illa,
Progue fuis edidsffe. - wAc videtur 3d poffe épfins Archimedis verbss
Somprobars. . Nam ipfe operis de Conicis Elementis meminit partim
ltbro <ok wavomsdioy s ¥ comsgesidler, antepropofitionem glartam. -
Webigue. enim-ait, id, deqwologuitmr demonfiratum effe in libyss Co-
wicis.  Nifi quis cenfeat, refpici Evclidis guatuor Conicorum libres :
quorins Pappus meutianens facis in [eptimo Mathematicarym Collehio-
nm libro.  Veram, fi aliennm apus fignaret Avchimedes non fic logue-
vetur.  Solet ewim tum dicere , priares sd demonfiraffe. Et [ans Ar-
chimedi non fus(]e ignotum conos fecars poffe planss, gui ad lasus Cons
habeant inclinationem dsfferentem , [atis comprobat contra Eutocium,
O alies , Guido Ubaldus imitie Commentaris in Jecundam isoppominés
Archimedis,  Que cim confidero , nolins de aschore multim conten-
dre. Et fortafle rudiores Axchimedis chartas naskus fuit Apollonins,
atgue eas perfecss.  Utcwngue eft , ante hec de Conigss edita ab Apol-
\onio , smyerfecta erat eorum natitia : ut tradis Eutocins Alcalonita

saitio

Pag. 54.

Pag. 55.

Pag. 434
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*Anno 1650,

antcguuam
tres pofteriores
A Borellio ede-

rentur.

T

initio Commentaris [uiin Comica Apollonii.  Asqwe, Ariltzi judiciy
Pappi eadem mens fuit. <

Luatuor priores libyos primus. tranftulit Joan. Baptifta Memmiyg
[ed infeliciter , eo quod Argumentum operis non sntelligeret : unde
non vidit [at manifeftas Grecs codicss mendas , ac [zpe puersliter hally.
cinatur = ficut monitum Erancilco Maurolyco , . prefatione in Cofpm,.
graphiam (uam. Opere igitur fecit Federicus Commandinus o
denns Latine vertit, Bonomsague edidit ammo 1 566, Nec tamen omnig
3n ¢o vertendo pornit Commandinus. TUfgsue adeo COrruptus epgy
Gracus codex, quare in Latinis vitiofum [equs codscems eff conttus,
wtipfe agnofcis, .

Alia guogue Apollonii bujus citant Proclus in Euclidem | ubila,
datur "Axondn@r & Nepyd O & 76 Quonflp.. Fartafle referiben.
duwm 7y Quufin, ﬂf-ﬂ vox fuerat A Bon ﬁgmﬁmwn pHgnam: u
fape apud Homerum : Quubou, rajyudyau. Et quedam recenfor |-
Eutocius Afcalonita libro de dimenfione Circuli , Eutocius hic eigm
sn Coriica Apollonii cemmentatius fuit. Eum guogne  commenta-
rium Latine vertiv Commandinus, - Utcungue vers nune * ghatsr
dnntaxat Conicoram libros habeamus , Arabice tamentres prateveaes
Oriente est naltus Clariffimns Jacobus Golivs, wntebac, in Asademis
Lesdenfi, collega conjunitiffimus.  Cui multum Arabice debent literg
ac Mathefis univer[a : plura vero propediem debebant 5 prefertim
#bi tres slli Conicorum librs viderint lncem.  Quarat aliguss quid
fatum [it de libro ofkave , Cognofcimma de hoc ex Codice Goliara : uhi
ad Calsems erat adfcriptum eo non stiﬂ? Arabice tranflatum | quia
etiam liber ille defideravesnr in Codicibus Gracis, unde Arabes ceters
tranfluliffent.  Sed doékiffimus Merfennivs , prefatione in Apollonii
Conica s quefunt inejus Soviknw Mathematica y Arabice illum extare
ait :imo omnes Apollonii [sbres ed lingua legiy [ane plures etiam,
quam enwmerarit Pappus.  Arque horum teftem citar Aben Nedin;
qus librum contexwit de Philofophis Arabibus, omninmqne eorum ferie
pra memaravit, qus fuere a quadringentefsmo poft Muhammedem amm,
interims (mt idem Merlennius addse) Claudii Mydorgii, patricis P
vifini , ea eft fufpicio tres illos Conicornm [ibros , qui ab Ayabibw
Apollonii creduntier non effe genuinos, verim ab aligno [uppofires, gh
fub Apollonii nomine facere voluerit fuesm. Atque hoc inde colligis
giod libro quinto prima Praopofit. in vj. Apollonii non tantummodo
Cono reClo, fed in Scaleno etiam quolibet , & portionibms gm’ésfw,
demonftret poffibilia quegne. Meminit auttorss quogue Vitrovius, hbls
cap. 1. Cardanusin 16 de Subtilitare ci [eptimum inter [whtilia orbis
ingenia tribuit locam, A
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APOLLONII

CONICORYUM

LIB. I
DEFINITIONES,
L

qui non fit in eodem plano, in quo punum, conjun&a recta

S[ ab aliquo pun&o (A)ad circumferentiam Circuli (BHC,) Fig.1.

Jinea (A B)in utramque partem Producatur, & manente pun-

. &o (A)convertaturcirca circult citcumferentiam,quonfque ad

eum locum redeat, 3 quo coepit moveri {uperficiem (DAEFG)a

re &a linea defcriptam, conftantémg; ex duabus fuperficicbus (D A G,

EAF) ad verticem (A) inter fe aptatis, quarum utraque in infinitum

augetur, nimirum reéta linea (E A BD) qQuz eam delcribit in infini-
wm aua , voco Conicam [uperficiens.

' A
Vertitem iplius ; manens punctum (A).
L1 & VL
Azxem, retam lineam (A G), qua per pundtum (A), & circuli
cencrum (G) ducitu;'. 15

Conum autem voco fignram (A B C), contentam circulo (BHC),

& conici fuperficie (B A C) , qua inter verticem, & circli circum-
entiam inerjicitur, °

B V.
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Fig. 2:

Fig. 3.

Conayym reétos voco,qui axes habent ad re€tos angulos ipfis bafibus,
Scalenos, qui now ad re€tos angulos iplis bafibus axes habent,

Omnis curva lineze (A B C) in uno plano exiftentis Diametram
voco, re&tam lineam (B D,) quz quidem duéta alinea curva, omnes
lineas (A C), que in ipfa ducuntur cuidam linex (A C) aquidi-.
ftantes, bifariam dividit. |

Verticem linex re@ terminum (A,) quieftinipfa linea(A B C.j_

Ordinatim ad diametrum applicars dicitur, unaquaque zquidiftans
tium linearum (A C.)

Similiter, & duarum curvarum linearum (C AD, EBF) inuno
plano exiftentium, diametrum quidem t7anfverfam voco, reftam line-
am (A B), quz omnes (C D, E F) in utraque ipfarum du&as, retz.
cuidam (C D, vel E F) 2quidiftantes bifariam dividit (in X.)

Vertices, diametri terminos (A, B) qui funt in ipfis lineis (C ADy
EBF.)

Reitam yexo diametrum (1Y) voeo, quz inter duas lineas (C .g%
: % B

APOL LONII Conicornm Lis. L

V8. V1L @
Bafim , circulum ipfum (BHG).
VIII.

IX.

X.

XL

X .

XIIL

XIV..

XV.
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E B F) pofita, lineas omnes (CE, D F) du&tas re&z cuidam (AB)
zquidiftantes, & inter iplas interjedtas, bifariam fecat (in Z vel Y,)

XVL

Ordinatim ad_diametrum applicars diciur unaquaque linearum

zquidiftantivm (CD, vel EFad AB; & CE,velDFadZY.)
. XVIL

Conjugatas diametros voco curve linex (AZBY), & duarum
envarom (CA D, E BF) rectaslineas (A B, ZY), quarum utraque
diameter eft, & reétas lineas (C D, C E) bifariam dividit,

XVIIL

Axem vero curve linez, & duarum curvarum, re@am lineam, quz
cum fic diameter curva linez, vel duarum curvarum, zquidiftantes

ad reétos fecat angulos.
XIX.

Axes conjugatos carva linee, & duarum curvaram, relas lineas,
quz cum fint diametri conjugatz, ipfis zquidiftantes ad rectos angulos

fecant, .
Nihilo differunt axes a diametris, nifi quod indifferenter ille, hiad

reftos tantum fecent.

B 2 AP OL-

Fig, 4.
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Apollonins  Eudemo.
S. D.

SI & corpore vales, & aliz tuw resex animitui fententia
{e habent, beneeft 5 nos quidem fatis bellé habemus,
Quo tempore tecum Pergami fui, animadverti te cupidum
intelligendi Conica, quz 3 nobis confcripta funt. Itaque

mifi ad Te primum Jibrum emendatum, reliquos deinceps
miffurus, cim animo ero tranquilliori 5 non enim arbitror

te oblitum quod 4 me accepifti, quid fcilicet caufze fuerit

cur ego hac f{cribere aggreflus im 3 rogatus 3 Naucras
Geometrd, quo tempore Alexandriam veniens apud nos

fuit 5 & cur nos,ctim de illis otto libris egiffemus,majorem

ftatim in his diligentiam adhibuimus. Nam cdm ipfe Nax-

crates quamprimum eflet navigaturus, nos ea non emenda-

vimus, fed quzcunque fefe nobis obtulerunt confcripfi

mus, utpote qui ea poftremd effemus percurfuri. Quam

obrem nunc tempus nacti, ut queque emendamus, ita edi-

mus. Et quoniam accidit nonnullos alios  ex iis, qui nobif

cum fuerant, habuifle primum & fecundum librum ante-

quam emendaretur, noli mirari, fi in quadam incidas, quz

aliter fe habeant. Ex oo autem libris, quatuor primi hu

jus difciplin continent Elementa: quorum primus comple-

Ctitur generationes trium Coni feGtionum, &earum qua op-

pofitz dicuntur,itemqs principaliaipfarum accidentia,i no-

bis & uberitis & univerfalilts, quam ab iis qui de ea re ferie

plerunt elaborata. Secundus Liber traat ea qua attinet
*écupalems ad Diametros, & ad Axes SeGtionum, & ad illas lineas *quz
: cum fettione non conveniunt 5 tum de aliis differit,qua &
generalem & neceflariam utilitatem ad determinationes

afferunt.  * Tertius liber continet multa & admi{lqgilil

co-
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Theoremata , qua utilia erunt & ad folidorum locorum
compofitiones, & ad determinationes 5 quorum complura
& pulcherrima, & nova funt. Hzc nos perpendentes ani-
madvertimus, non pofitam efle ab Ewuclide rationém com-
ponendi loci ad tres & quatuor lineas, vertim ipfius tan-
tummodo particulam quandam, atque hanc non fatis feli-
citer. Neque enim fieri poterat, ut ea compofitio recte
perficeretur abfque iis, quz 3 nobisinventa funt. Quar-
tus liber tradit quot modis Conorum fectiones inter fefe,
&circuli circumferentiz occurrere poffint, & multa alia
ad pleniorem doctrinam, quorum nihil ab iis, qui ante nos
fuerunt, memoriz proditum eft; coni fectio , & circuli
circumferentia, & oppofitz fectiones ad quot puntta op-
pofitis fectionibus occurrant.  Reliqui autem 4 Libri ad
abundantiorem fcientiam pertinent. Etenim Quintus de
Minimis & Maximis magna ex parte agit. Sextus de Z-
qualibus, & fimilibus Coni fectionibus. ~ Septimus continet
Theoremata, qua determinandi vim. habent. Oltavus
Problemata Conica determinata. At verd omnibus his
editis, licet unicuique, quiin ea legendo inciderit, ex ani-
mi {ui fententia jugicare. Vale.

LIB. L

Prop. 1. .

R}E&:e line® (A G) qua a vertice (A){uperficiei Conice ad pun--

&a (G) qua in fuperficie funt, ducuntur,in ipfa fuperficie erunr,

Cum enim punéta A G fintin fuperficie conica, («) re&ta ipfam de-
fcribens per pun&ta A, G tranfibit, Itaque liquet tunc re®tam A G in
fuperficic conica exiftere.

Coroll. 1. Hinc conftat, (i a vertice ad aliquod punétum eorum qu
funt inera fuperficiem, recta linea ducatur, fnrra, & (i ad aliquod eorum
quz furPextra, extra fuper ficiem cadere, Cor.

: 4

Fig.5. .

a2 I, def. 1. hu-
JHs,
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Coroll. 3. Re&tz a vertice ad punéta, quain fuperficie, dufta,
bafis circumferentiz occurrent, fi opus eft, protraltz.

Prop. 11.

\4 Siin alterutra fuperficierum, qua funt ad verticem, fumantur dug

Fig. 6. punta (D,E) , & quz punéta conjungit re€ta linea (D E) ad ver.
cem non pertineat, intra fuperficiem cadit, quae vero eft in direfan
(E F) cadet extra.

a 20or.1, = Conjungantur rele A D, A E ?occurrentes bafis circumferentiz

bujss. punétis B,G, qua conne@at re@a B G 3 hacbintra circulum cadet, ac
b 2. 3. proinde intra fuperficiem conicam ; ergo ¢ planum trianguli A BG
€ 2. 1L

eft intra fuperficiem conicam; ergo recta D E in ipfo fita < eft intra
d 10. 3. candem. Porro refta A F ¢ cadit in BG protra&am extra circulum;
e 1.Cor. 1 hu- & © proinde extra fuperficiem conicam; ergo pun&tum F eft etiam
4443, extra ipfam.

Prop. I'11,

; Siconus (A B C) plano per vérticem (A) fecetur, fe&io (AB C)
Fig.7.  triangulum it -

. bujus. Nam A B& A C* re@a funt : item BC® eftrea. ¢ ergo ABC

1. 11, ot :
¢ 2o, def, 5. €ft triangulum,

Prop, 1V,

Si aleerutra fuperficierum , quafunt ad verticem , fecetur plano
Fig. 8. (D H E) zquidiftante circulo ( B K C), per quem fertur rea linea
- fuperficiem deferibens, planum (D H E ) quod fuperficie concluditur,
circulus erit, habens centrum (G) inaxe (A F) ; figura vero (ADE)
<contenta circulo (D H E) & ea parte fuperficiei conicz , qua inter

fecans planum (D HE) , & verticem (A) interjicitur, conus erit,

a 2. bajus. Planum per axem AF faciat * trigonum ABC; communifque
s - fetio cjus cum plano DHE® firre@a D F. Infe@tione D H E fama-
5 ;;;iw,‘ " tur pun&um utcunque H, ducaturque reéta A H K ¢ circumferentiz

dhyp &16.11, balis occurrens in K, & conne®antur GH, F K. Atq; obD E,BCac
e 4. 6. GH, FK¢ parallelas, erit FB.GD¢:: (AF.AG ¢::) FK.GH
fhp & 15 unde cum FB FK fxquegtur, & erunt etiam G D, G H. zquales,

J "‘2 ¢ #cmque de reliquis a G ad feCtionem dudtis rectis oftendi porerit, Un-
g 14. 5.




APOL L ONII Conicorum LiB, i.

defeftio D HE * circulus erit, cajus centrum G, & ¢ proinde figura h 15, defi 1,
A D E conus, k 4 def.bujus,
- (ool 1, Reéta DE eft diameter circule.D H E, ] ;
2, Conus A D E ™fimilis eft cono A BC (obAG. GD:: ™ 24def. 11,
AF.FB.)

Prop, v,

Si conus Scalenus fecetur plano (A BC) per axem ad rectos angu- Fi
los ipli bafi (B C), fecetiirque altero plano (GHK) ad triangulum  *'5* 9+
er axem recto, quod ex parte verticis (A) abfcindat triangulum
(AG K) fimile (ei A B C) quod per axem, * fubcontrari¢ veye pofi-
um; fectio (G H K) circulus erit. Vocetur autem Sectio fubcontraria. .

< In fe&tione G H K accipiatur punétum Hutcunque ;- 2 quo *duca- a 11,5y,
tar HE re@a plano A BC, quz®in re®tam G K cadet, & quidem b 3. 11,
‘perpendiculariter, putain F. per F ducatur DE ad BC paral]e]a;z 3 def. 11,
eltque planum per DE, HF ¢parallelum bali BC 3 “efficitque feti- | ;‘}m'."__
onem D H Ecirculum, inquo FD«FEf — FHq. Quia vero ang, ¢ 3¢, 3.3“"
ADEe= (ang. ABC'=)ang.A K G,& ang. KFE =G FD;g 29.7.
zquiangula erunt trigona KEE,DF G, unde EF. FK ':: GF. ED. h /p.

@0 FK+GF "=(EF«FD" =) HFq. ° quare fectio GHK“‘; B
eltcirculus, Q.E.D. s

m 16, 6.
n pritiss. ©-c0wu!35. 3.

Prop, V 1,

$i conus plano (A B @) per axer fecetur, fumatur autem aliquod
punctum (D) in fuperficie coni, quod non fit in latere trianguli per Fig, 10,
axem ; & ab ipfo ducatur re&a linea (D E) zquidiftans- coidam re-.
&z (M N) , qua perpendicularis eft 2 circumferentia circuli (BMC)
ad triangulibalin (B C) 5. triangulo per axem occurret, & ulterius
producta ulque ad alteram fuperficiei partem; bifariam ab ipfo trian-
gulo fecabirur.
Recta A'D protracta circumferentiz bafis occurrat punéto K’ per
gmd ducatur KHL ad M N parallela ; * adedque ad DE. “ergoajeir. b
E produ®a occurret re@z AH, puta in F. Producatur DF ad
faperficiem G .
Liquerre@tam A L, (cum fit in plano A DE, vel AKL, & infu-
etficte coni) ipfi D F occurrere in G. & fore K H, DF : : (A H,
AF::) HL, FG, unde quum fit KH=HL, ¢rit DFE=FG.
,Q-‘E. D, Pi C"D. }
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Fig..11.

a 4.def. 11,

‘b 4. 1,
d 18.11,

APOLLONII Conicornnt Lixn. 1.

Ppropof. VIL.

Si conus plano ("A B C) per axem fecetur, fecetur autem & altero
plano (D FE) fecanti planum bafis ceni, fecundum rectam lineam
(D E) que fit perpendicularis,vel ad (B C) balim trianguli per axem,
vel ad eam, quz in diretum ipfi conflituitur : linex (HK) quza
feitione (DF E), infuperficie conia plano fa&ta, ducuntur zquidi.
ftantes i (D E), quz eft perpendicularis ad trianguli bafim (BC),
in communem {e@tionem (F G) plani fecantis, & trianguli per axem,
cadent. Et fiquidem conus (it reétus linea (D E) , quz eft in bafi,per.
pendicularis erit ad (F G) communem feétionem plani fecantis, & tri.
anguli per axem, (i vero Scalenus, non femaper, nifi cim planum
(A BC), quod per axem ducitur ad bafim coni (BD CE ) refum
tuerit. '

‘Quod HK plano A B C, & proinde ejus cum plano D F E com-
muni fecioni F G occuarrat, nque ipfo occurfi bifecetur,liquet ex prz-
cedenti. Porro, (i conus reétus (it , erit circulus B C plano A BC
reCtus; *acideo D E plano A B Creéta ; & propterea D Ead FG
perpendicularis. Idem difeurfus valet, (i trigonum A B C circulo BC
utcunque rectum fuerit ; {in hoc non fuerit, non erit D Ead F G per-
pendicularis : Nam fi D E utrique B C, F G perpendicularis i, ® erit
cadem D E reta plano AB C; “unde circulus B C trigono ABC
reltuserit, contra Hypoth.

Coroll. Hinc F G diameter eft fectionis D F E, utpote quze refts
ad D E parallelas bifecat. ;

.Prap. VIIlI,

Si conus fecetur plano (A B C) per axem, & fecetur altero plano
(D FE) fecanti balim coni (B D C) fecundum reétam lincam(D E),
quz ad (B C) balim trianguli per axem (it perpendicularis ; diameter
autem (F G) fectionis facta in fuperficie, vel zquidifter uni (A C)
faterum trianguli, vel cum ipfo extra coni verticem conveniat; & pro-
ducantur in infinitum tum fuperficies coni (A B C) tum planum fecans
(DFE); fe&tioquoqueipfa(DF E) ininfinitum augebitur ; & e
diametro (F G) fectionis ad verticem cuilibet linez darz zqualem
( CEH)ab(cindet linea (M N H),qua quidem 2 coni feione(MEN)
i (D E) quz eft in bafi, zquidiftans duia fuerit. ,

Nam
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Nam quia diameter F G cum Jatere A C ad partes X nunquam a Hporh.
conveniet, (i ipfa ad ® libitum producatur, puta ad H,& per H ducantur b 3 1,
KLad BC,& M N ad D E parallelz, < planum per K L, M N plano ¢ 15. 1x/
B D C E parallelum erit, inque fuperficie coni produéta ¢ circulum d 4. hujus.
efficiet, ad quern (i protrahatur planum D F E, liquet ¢ augeri conum,

& feétionem D FE &«

Prop, I.X,

Si conus (A B C) fecetur plano (DK E) convenienti cum utroque Fig. 13.14:
Jatere (A B, A C) trianguli per axem, quod neque bafi (B C) zqui-
difter, nec fubcontraric ponatur, fectio (D K E) circulus non erit.

Si fieri poteft, {it D KE circulus ; & ab H bafis centro ad FG
(communem fe&tionem bafis com plano fecanti) ducatur perpendicula-
tis H G, per quam & axem tranfeat trigonum ‘A BC, Dein fumatur
quodvis punctum K in linea D K E, per quod ducatur KM L 2d FG
parallela, occurrensre@te D EG (communi fectioni plani fecantis; &
trigoni A B C)in M. *undeKM =M. a 6. bujus.
Potro, per M ducatur N X ad B G parallela. & <quia planum per
NX,KL," plano B C parallelum eft, *idesque circulum efficir. In big.ar
quoK L " diametro N X < eft perpendicularis, erit NM x M X ¢— “"'5"5’”'(6
KMq(*=) D M » ME. (“ob DK E circulum). ‘ergoN M. B M § 2°, ", &
::ME.M X. 8ergotrigona NMD.EM X fimilia funr: & ang. e ;;;},.)
MEX = (ang. DN M*® = )ang. ABC. Itaque fectio eft * fub- f r7.6. g 6.5
contraria, contra Hyp. ergo fe&io D K E non eft circulus, 9.6.D, {: :9'5;;«:

Prop. X,
'§i in conifeétione (F E D ) fumantur duo punéta (GH); re@ali-

#ea (G H ), quz gjufinodi pun@ta conjungit, intra feStionem cader,&
Qua indireCtum 1pfi conftituitur’, cadet extra.

Fig. vg.

Nam quia pun&a G H * funt extra latus trigoni (A B C) per axem a iy,
dugti, recta G H non pertinger ad vertice A ; ° ergo hac intra co- b 2. b#jns. o
num cades, ac proinde intra fectionem ; fin producatur extra-conum
€adet, ac proinds extra fe@ionem.

Prop. X1,
" Sirconus plaio (ABC) per axem fecetur,; fecetur autem & altero Fig, 1%,
; C

(S 1 ' Plano.
! e

SCD LYON 1




AFOLLONII Conicorum Luiz.I.

plano (DEFE), fecante bafimconi fecunddim rectam' lineam (D E)
quesad balima: (B'C) eriafiguli-per axem fic perpendicalaris, & fi
fedtionisdiameter (F'G) uni (‘A C)laterom rrianguli per axem zquj.
diftans ; retalinea (K L) quz_a fe&tione ducitor zquidiftans (et
oni (D E) plani fecantis, & balis coni, n{que ad fe&tionis diametynm
(E G), poterit fpatium aquale contento, lined (F L), quz ex diame.
tro abfciffa inter ipfam (KL) & fetionis verticem (F) interjicitur ,
& alia quadam (F H) qua ad lineam (A F) inter coni angulum (4)
& fectionis verticem (F) interjectam, eam proportioaem habea,
quam quadratnm balis (B C) wrianguli per axem, ad ’id quod religuis
duobus trianguli lateribus (A B, A C) continetur, Dicatur autem hy.
jufmodi fectio PARAROLE. :

231511 Per L ducatar MN ad B C parallela ; éftque fetio plani per MN,
b 4. bujus. ~ KL duéti(ad BD CE * paralleli) ® circulus; <& K Lad M N per-
G 2 5y ¢ Pendiculagis ; ¢unde KLq =ML «LN. Porro FL+HF.FLx
6 crs EAt::(HF.FA’:: BCq ACxAB*=BC.AC. "(ML
£ bypoth. FLY+BC. AB* (ML FM,*vel LN.FA) =ML.FL+
g6 - LNFAs —)ML«ENFL+FA 'ergoMLsLN (*Lg)
T o5, =FL*HE. 2. E.D.

Propof. XI1,

: Siconus plano (A B C) per axem fecetur 5 fecetur autem & altero
Fig. 17. plane (D F E) fecanti bal(im coni fecundiim reStam lineam, (D E) quz
ad bafim (B C) trianguli per axem (it perpendicularis ; & fetionis
diameter (F G) producta, cum uno latere (A C) trianguli per axem
extra verticem coni conveniat in(H) : rea linea (MN), quza
fectione ducitur zquidiftans communi fetioni (D E) plani fecantis, & |
balis coni nfque ad feftionis diametrum, poterit fpativm (FN XP)
adjacens linex (F L), ad quam ea (FH), quain dire¢tum conftivu-
tur diametro fectionis, fubtenditurque anguilo (F A H) extra triangs-
lum, eandem proportionem haber, quam quadratum linez (AK) quz
diametro (F G) xquidiltans,ab vertice (A) fectionis ufque ad trian-
gulibalim(B C) ducitur, ad re&angulum bafis partibus (BK,KC),
quz ab eafiant, contentum, latitudinem habens lineam (F N) , quzes
diametro abfcinditur, inter iplam (M N), & fe&ionis verticem (F)
interje@am , excedénfque figurd (FNOL) fimili, & fimiliter pofi-
ta ei, qua continerur lined (H F) extra angulum fubtenf3, & ea (FL),
juxta quam poffunt, quz ad diametrum (F G) applicantur,  Vocemt
autem hujufmodi &@io Hyperbole, s
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" Per N ducatur R Sad B C: parallela. EftqueEN«HN. FNa 1.6
aNX2:i(HN.NX)uHE FLC::AKq BK«xKC4=AK.b 46
BK(bEG.GB, bvelFN.NR)-\-,AK KC. (*AG.G C. b vel c byp.

HN.NS)=FN.NR-J-HN.NS¢=)EN«HN. N R*NS.Sf‘f’
ﬁg}FN*NXt:(hR“NSf:)NM(} GQLE.D. f 4. bﬂjmdﬂﬁ“
: cor, 13, ac 16.
Prop. X11I1. $a

Si conus plano (A B C) per axem fecetur, & fecetor altero plano  Fig, 18,
(EL D) conveniente cum utroque latere trianguli per axem, quod 5
neque bali coni zquidiftet,nec fubcontrarié ponatur ; planum autem,in
quo elt coni balls(B__C),& fecans planum conveniant fecundum rectam
lineam (E G) qua (it perpendicularis vel ad bafim (B C) trianguli per
axem, vel ad eam (B CK), quz in dire&tum ipfi conftituitur; reéta
linea (L. M) qu 2 coni fectione ducitur, ®quidiftans planorum com-

i fedtioni (F G) ufque ad fectionis diametrum (E D) poterit fpa-
tinm(E O X M) adjacens linez (E H), ad quam fectionis diameter
(ED) eam proportionem habeat, quam quadratum linez (AK) dia-
metro (E D) zquidiftantis a coni vertice (A) ufque ad trianguli bafin
(BC)duétz , habet ad rectangulum contentum bafis partibus (BK,
CK), qua interipfam (A K) & rectas trianguli lineas (A B, A C)
interficiuntur ; latitudinem habens lineam (E M), quz ex diametro
(E D) ab ipfa ablcinditur ad {ectionis verticem (E): deficienfque fi-
gura (O HN X) * (imili, & fimiliter pofica ei, qua diametro (E D)
& lined (E H) juxta quam poflunt, continetur,” Dicatur autem hujnf-
. modi fectio Elspfis.

Per M ducatur P M R ad B C parallela, Eftque EM . DM.EM. a r1.6.
aMX*:(DM:MXP: DE.EH®:: AKq. BKxX C ¢ ==A K.BK b 4. 6. * *
CEG.GB.vel ’EM. MP) +AK.KC.(*DG.GC. bvel DM. € P

MR)—EM.MPJ-DM.MR*=) EMxDM. MP = MR. § }3;

Ggo EMsMX ‘=(MPxMR'=)MLq. - 2 £ D. £ 4. hujus. &

% cor.13.8° 1§ %
Prop, X IV, L 6.

Sifuperficies (B C AX O), que funt ad verticem (A), plano non Fig. 19.
per verticem fecentur, erit in utraque fuperficierum festio (DEF, &
GH K)qua vocawr Hyperbole. Et. duarum  fectionum eadem. erit
«diamerer (M E;H N), linez vero (E P, H R), juxta quas poffunt ordi-
natz ad dia metrum, quidiftantes ei, qua eft in bafi coni, inter fe -
; Gipggey i A : quales
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Fig.20,
Fig. 21,

quales

quz fcilicer inter feQionum. vertices interjicitur, - Vocentur autem

hujufm

Quod utraque fe&io DEF, GHK; fit Hypetbole ; liquet ex
124 hujus,  Porro du@ti per AretaSATad M N parallel3, eft
AS.BS*:AT.TO. & AS. SC*:AT.TX. Unde A

BS xSC (ChocefHE.EP) :: ATq. T O «T X (*hoc eft EH,
HR). ‘quare EP.=HR, ;

_ Siin Elliph 4 punéto (C) quod diametrum (A B) bifariam dividis)
ordinatim ducta linea (D C E) ex utraque parte ad fe@ionem produ-

catur,

(A B) ad aliam lineam (D F) : Re&alinea (G H) quaa feétione du-
citur ad prodn&tam (D E) diametro (A B)zquidiftans, poterit fpati.
um (D L) adjacens tertiz propostionali (D'F), latitudinem habens

lingam

figura (M K) fimili ei, quz continetur line (D E) ad quam ducuntur,
& ed (D F) juxta quam poffunt. Quod fi ulterins producatur (GH)

ad alteram fe&tionis partem (V) , bifariam fecabitur ah ea (DE), o
quam applicata fuerit,

Sit AN linea, juxta quam poffunt applicatze ad A B : - jun@tique
B N, per G ducatur G X ad D E parallela, perque C & X ipfz X0,
" CPad AN parallelz ; & per N, O, P ipli A B parallelz N R,08,

P T-
(tang.

TN= AT. 4unde reQtang. A P’ = NP, ¢ & retang. XTé=
YI1°=NS(bTO!=RO). ergo rectang. AO. (* G, :
OP°=(rc&ang,NPd:AP‘:CDq ¢ =)HCq (G Xq) 4=
HE x HD. & proinde re@tang. HExHD " —re€tang. O P.(PS§
*SO). ItemHE «HD, HL+HD*:(HE.HL'::DEDF®"z
* DEq. ABq("obDE, AB,DF+-)°::CDq (*PCxCA, vd

PCxCB), CBq*:PC.CB*:PS. SO"::) PSSO, (HE
n.HD).SOq.ergoHLsHDq:(Squ-_-) HGq. Quod erat
primum.Porrd,dutis V Q ad G X,& Q.Z ad A N parallelis,proptet
AX xX0*=(GXqr = Qg =)AQ»Q Zs,eritAQ.AXs:2
(XO.QZ%:) XB. QB, ergodividendo X Q X A = X Q. QB

APOLLONIT Covicorvis Exs. 1.

erunt.  Et figura tran(verfum latus (E H) utrique commune;

odi fetiones Oppofize.

Prop. XV, .
& fiatut producta (D E) ad diametrum (A B), ita diameter

; (D:H) quaeinter ipfam & fe@ionem interjicitur, deficienfque

Liquet ‘igitur effe D Cq* =rectang. A P. & G Xq* =re-
AQ. EtobAN-CP:(AT) b:: (AB.CB¢::2,1:) erit

quate:.




APOLLONIT Conicornm Lz, I, 13

qu:reXA:QB. ittm CAV=C B, *ergoCX=CQ; rhoct 9 5¢
eft HG = H V. Quod erat fecundum, v. bype

Coroll. Itaque D E eft diameter altera priori A B conjugata. X 3. 8% 13
Schol. .

Brevius ita Calculum inftitnemus, -
BC,vel CA=d.
SmAN="
gCX,-velHG:d{- Fig.224 -
b BX=4dla.
ERgioe 33X — o s

¥ ra, ” Yay
T bl e BT g o o A de]
Eft autem 24. »+: d-}-a. 24 = quare_d’ 4 (AX) < zdhOC
o i._t%“ — GXqvelHCq. lem quia2d.» (B A. AN):: 4,
2

2

(BC).Z. erit d(B )+ L, h.e.dz".—.:DCq.Ergo RCq—HCq(h. e
HE:HD)::E;'- PorrbquiaBCq.BCq(hoccﬁ‘;-r’:‘ dd) :: ‘
DEq.ABq::DE.DF (obDE,AB,DF~=-) ::HE.HL::
HE:HD., (™ .HL*HD::é"dd::Ld::W. as, - Erit .

2d 2 2 2d

HLsHD=a44=HGq.

Simili difcurfo erit HL » H D =H Vq. onde HG =H V.
Prop. XV 1.
Si per pun&urh (C), quod tranfverfum latus (AB) oppofitarum fe-

&ionum bifzriam dividit, re€ta quadam linea (C' D) ordinatim appli-
cetur, ipfarum diameter erit, prioridiametro (A B) conjugata.

Figi23.-

Re&ta quepiam GH ad A'B parallela feionibus occurrat -punétis -

G,H, a quibusordinatim applicentur G K,H L; fintque AE. B F a 13, fujust
re@td feftionum latera; & juntz A F, B E producantur; ducan- begys 1o
tirque KM-, LNad AE,BF parallele:  Eftque AK«KM?*==¢ 1. 6. -
(GKq’=HLq*=)B L *LN. lten AKxKM.AKsKBe7: 445 G
(KM.KB4:: AE,/AB¢::BF. BA¢::LN. LAc<::) BL!;P,,-};;,j &
LN.BLxLA. ergo(obAK«KMf=BL*LN) Berit AKxgrq. 5.
KB=BL=+LA, "quareKB.BL:: LAAK & cornponelrzdo h 146 °

SCD LYON 1




14 APOLLONTII Conicornn Liz, ¥,

ko s KL.BL:: LK/ A K. *ergo BE = A K. &' proinde CL=QxK.
1 h1p. B3.a%.m hoc et X H = X G, ® ergo'C Deft diameter, quippe qua 'ipli
34 GH,& fimiliter omnesad A B parallelas bifecar,
n 12 def bu- 2
s Coroll, 1. SSIGK=HL, erit AK=BL; & BK= ALy
inde BKxAK=AL=«BL,
2. Viciflim, i AK= B'L,vel BK= A L, erit GK =
HL &BK*AK=AL=*BL.

DEFINITIONES SFCUNDAE

Figea4. 1. Pun&um (C), quod hyperbola, & ellipfis diametram (A B.)
25.  bifariam dividit, Centrum feétionis dicatur.

2. Etqued centro (C) ad fectionem perducitur ( C B) vocetur
\ex centro fe&tionis.

3. Similiter & punétum (C)quod tranfverfum Jatus (A B) op.
politarum fectionum bifariam dividic, Centrum vocetur,

4. Queautem(D E) a centro ducitor zquidiftans ¢i (GK), qua
ordinatim applicata eft, mediamque proportienem  habet inter, Jaten
figorz (A B, B F)& bifariam fecarur a centro (C) ;' fecunda dia-

feter appeliatur:

Brevitatis cansd, Tranfverfum latus, Reftum fatus, & fecandam di-
ametrum elementis T, R, M defignabimus : unde g

® Cor,20. 6. Coroll. * Tq.Mq:: T.R.(ob T,M, R ==.)
&CDq=4DEq=Mq=4TR.

-r 4 )
Viam jam monitad (ingularum fectionunt proprictates primas, &
pra‘cipuas eliciendas.

Prop, XV 11,

Fig: 263 Siin coni fe&ione,(C A D), ab ipfins vertice (A )ducatur reéta linca

f " (A C)zquidiftans ei, quz ordinatim applicata eft, exera fecionen

cadet. _

a 5. huinss Nam i dicatur intra cadere,” ergn bifecabitur 3, diametro 5 Aquod
b 10, hujus,, . Geri neiquit, ® el producta esera fectionem) cadac. (E

Prop.




APOLLONII Conicornm Lus. I, 13 g

Prop, XVIIL,

Sireftalinea (A F B) fe@tioni occurrens (in F), produ@ique in _, .
gramque partem, cxtra fedtionem cadat; fomatur aurem aliquod Y1327
punctum (C) intra fectionemy & per ipfam ei (A B), qua feétioni
occurrit, ducatur zquidiftans (CD); duéta linea (CD), & pro o
{ir, ex utraque parte feltioni océurrer.

Sumatur in fectione pun&tum quodvis E, & conne@atur EF ; hzc
ipfi C D occprret ; & fiquidem inter pun&a E F, manifeftum eft ip-
fam fe@ioni occurrere ; {inextra, tum prius cum feStione conveniet,
Simili difcorfu'ad partes A F f:&ioni occurrer,

Prop. X IX,

In omni fectione coni reéta linea (B C) quze a diametro (A B) du- Fig. 28],
citor, ordinatim ‘applicatz @quidiftans, cum fe@ione convenier. ;

Samatur aliquod punétum Diin fe&ione , jungatirque A D ; hzc
occurret ordinatim applicare ad A, ergo ad illam parallelz AC; & ‘
fiquidem inter punéta AD, tum B C * protraéta fe@ioni occurrer, 3 10 bujus..
finextra, prius,
Prop. X X,

Si in Parabola duz reftz linez C E, D F'afe&tione ad dismetrom  Fig. 2 9.
, (AB) ordinatim applicentur , ut earum quadratainter fe, ita erunc
linez (A E, A F) quae ab ipfis ex diametro ad verticem ab(cinduntur.

Sit .A_Giatus re¢tum. itaque CLg*=AE+AG, ‘& DFq= ﬁ 113 bidjussa:
ignaoc.' rgo CEq. DFq*::(AExAG  AFxA G ) AE. D75
k.. O E. D L3 M
Cm:F;ﬁm, Sifit CEq.DEq::AE.AF ,erunt pun&a C, Din
parabola.
Coroll. DF —CE. LT
Hae prima & pracipua ¢ft parabolz proprietas, ex ¢jus definitios-
ficemergens. '

. Prop, XX1I,
Siin hyperbola, vel ellipfi vel circuli circumferentia ] reG linez Figs 303. "

(DE,F G) ordinatim addiametrwm (A B) gpplicentur , erunt qua-
dimetram. (A e

SCD LYON 1/




APOLLONII Conicornns L1z, 1.

drata earum ad fpatia contenta lineis (EB,E A, & GB,G A) quz
inter ipfas, & vertices (A, B) tranfverlilateris figure interjiciuntur, g
figurz re¢tum latus(A C) ad ranfverfum (A B); inter fe vero urf;;a,
tia, qua interjeis, ut diximus, lineis continentur.

-Pet E,& G ducantur £ H; GK ad A Ciparallel, oceurrentes pro.

a 4. 6. du@tz B Cip H, & K. Eftque CA.AB :: (HE.EB®::) HE
bi.é  «EAChoceltD Eq). EBxE.A Similidifurfa C A.A B::F G,
g1 ™ GB»GA. Itaque DEq. EBxEA?::FGq. GBxGA. &y

cifimDEq. FGq::EB«EA.GB+«GA.

Caroll. .In hyperb. F E— D E. (in ellipli nfque ad conjugatam
ipfi A B diametrum ; nam inde incipiunt ordinatim. applicatz
. decrefcere.) Sch.

Converfim ; fifuerit DEq.EBx EA:: R. T. vel D Eq. FGq:;
EB+«EA, GBxGA., erunt pun&ta D, F in aliqua barum feétio-
num, - -

Hac prima eft & pracipua harum feionum proprietas,ex ipfamm
definitione refultans, _ ¥

Coroll, - D EQ.EB'*« B At Tq. Mg/

Viam jam fiernitad feionum tangentes indagandas.

Prap, b5 G 1

: Si Parabolen, vel hyperbolen recta linea (C D)in duobus punétis
"Fig. 31, (C, D) fecet, non conveniens cum fetionis diamerro (A B)intra fes
32.  &ianem, producta cem eddem diametro extra feCtionem conveniet.

4 cor. 20, € Ordinatim applicentur CE, D B: funt hz inzquales, & * minor
b cor. 21, bwe DB, b ergo juucta C D producti cum E A corveniet extra feQionem

. adpartes A, 2. E. D.
Prop. XXII1,

*ide, conju- _ Siclliplin fecet reta linea (E F) inter duas*diametros (A B, Ch)
gatas, produtti, produtta cum utraque earum convéniet, extra fectioriem.

Fig.33. Ordinatim applicentur EG, F H . atque obE Gq. F Hq*:: BG
2 st b, *GABHsHA, &BG«G Ac—BH »HA (eft enim punc
b 5.2, G propiuis centro M- quam: pinétum H)j € erit E Gge= FHY:

¢ 14. 5. . EGr— FH. ergo EF produéta cum: diameiro B.A convenier,[*:f
; S PJ[




APOLLONII Conicorun L1s.l, 17
partes A. Simili difcurfu eadem F E diametro D C occurret ad par-
tes C.
Coroll, EGecF H.
Prop, XX IV,

Si:parabol, vel hyperbolz re&a linea (C EYin uno pun&e (D ) Fig3a:
occurrens, & produéta ex utrdque parte, extra fectionem cadat, cum
‘diametro (A B) conveniet.

Sumpto quolibet in feltione puncto F, jungatur F D | * hac dis- 4 4, Buju,
metro occurret; puta in A ; hanc vero decuffat ipfa C D (in D). er-
go C D produéta diametro occurret; inter A fcilicet & fe@ionem.

Prop. X X ¥;

Siellipli re@talinea (E F) eccurrens (in G), inter duas diametros *
(A B, GD) & produéta ex utrique parte cadat extra fe@ionem, cum
utrique diametro conveniet.

Ordinatim applicetur G K : ‘hazc diametro A B eft parallela: ergo
EF.cum A B:conveniet. Simili difcurfu, F.E cum C D convenier.

Fig. 35.

Prop. XXV1.

Siin parabola, vel hyperbola ducatur redta linea (C D) fectionis Fig. 36.
diametro (A B) xquidiftans, in uno tantum punéto (E) cum fetione
conveniet.

Quod conveniet C D cnm {ectione, patet, (quoniam diffantia pa-
tallelarum C D, A B eft finita, feétio autem in infinitum  poreft auge-
ri; aded&]ue ductaaliqua ab A B ordinatim applicata ad fetionem,
excedet iftam diftantiam.) Conveniat in E ; & ordinatim applicetur’
EF: ergocum omnes ordinatim applicatz ad partes D * majores fint a cor. 20, &
quam E F, ad partes vero C minores, liquet C.D nufquam convenire  eor. 21. bu=
cum fetione, preterquam in E. s

Prop. XXV 11,

Si parabolz diametrum (A B) fecet re&a linea (C D), produta in Fi
Hiramque partem cum fcétione-conveniet. 18+ 37

Sit A E ordinatim applicatis parallela; i C D huic parallela fi,
D liquet




18

a 19, hujus,
b 17. brjus,
cII.é6,
d19.5.

e 4.U022.6,
£ 22.6.

20.6,

Jus.

Fig. 38.

2 4.6,

b conffr,

€ 14.5.

d confly. &
. Sch, 48.1.
7. 5

£ 21, bajus,

Fig. 39.

221, hujus.

48. 1.

gconff. O cor. A B.ergocum fit G Fq. BC q:: AF. A B,* erit pun&um Cin fe-.

h conw. 10, bu-

beonftr & fch, & ordinatim ducatur G E, jungatiirque CE. éftque B FxAF,

g Seh 1541,

APOLLONII Conicorunt Lus.¥.

* liquet ipfam utrinque fe&tioni occurrere ; fin minis, produ@ta cons
venict cam A E, puta in E,® ergo pritts com fectione, purain G ; ora
dinatim igitur applicetur G F ;< fidtque AF, A D :: AD. AB, ¢ yp.
deFD.D B :: AD. AB. duéti igitur B Cad G F parallela erit X
FDq.D Bq. (“hocefGFq.BCq) f:: ADq.ABq 8:: AF,

&ione: quare C D utrinque fectioni ocurrit.

Prop. XXV IIT

Sire&ta linea (C D) unam (A) oppolitarum fe@ionum contingat,
fumatur autem punctum (E)intra alteram fe&ionem(B), & per iplum
linea (E F) contingenti 2quidiftans dacatur, produéta ad utramque
partem cum feétione (B) conveniet.

Nam quia C D diametro occurrir, eidem occurret E F, putain G,
St AH=BG, & per Hducatur HKad CD velEF parallela,
feClioni occurrens in K, & ordinatim applicetur KL, fumatiirque
GM =HL; deniqueducator M N ad K L parallela. Eftque H L,.
LK:*GM MN. ergo(0bHL>=GM) ¢erit LK =M N,
‘lemBLXxAL=AMxBM. quareBLx AL. LKq®: AM
x B M. M Nq." unde punétum N erit in fectione B.. Simili argumens.
to ex altera parte occurretipfa E F fectioni. _

Prop, XX1X.

]

Siin oppolitis fetionibus refta linea (T'DY) per centrurn (C) du--
&a occurrat uni fectioni' (A), ulterins produéta alteram quoque (B)
fecabir. ;

Ad diametrum A B-ordinatim applicetor D F, fidrque B G = AF,

DFg* = T.R*: AG+BG.GEg ergocum it Bt xAF = A G
=BG, cerit DFq=GEq & DF=GE. % Item CF=CG’
& ang. Fc=ang. G. ‘ergo ang. FCD =G CE: &quareliocs.
D CE eft una re@a, fe&ioni B occurrens in E.

Corall. 1.. . D'F = EG.

2. CD=CE; (cbtrigonaCF D,C G E fimilia; &
latera CF, C G aqualia.)




APOLLONILI Conicorum Laz. 1. 19

Prop. XX X,

Siinellip(i vel oppofitis fetionibus ducatur re@a linea D' E, ad u- Fig. 40
tralque partes centri (C) fectioni occurrens, ad centrym (C) bifariam a0
{ecabit, .
~ In oppolitis fectionibus patet * ex praecedenti. In ellipli vero ad di- * cor. 2. prac,
ametrum A B ordinatim applicentur D F, EG. Et quoniam B F x ? 21. bujus,
FA.AGxGB!:(DFq.GEq":)FCq. GCq. & permutan- Ic”fs i'w“‘g‘
doBF«xFA. ECq:: AG «G B. G Cq. & componendo A Cq. d conftr. &'1o,
(BF‘FFFX—-!—-CFC} ). ECL]'.: ch. C(I\ G x GB-—_FGCC] ) def.)'mjzu.
G Cq. fitque AC*=BC. © erit FC=GC; & proprereaCD¢ 14. 5.
i= CE. f 4. 6

Corol. CG=CF,&GE'=DF, &GBs=FA.&BFf "¢
i::AG.GfBF!FA“:;‘\GKGB. Y ?

Prop XX X 1.

Siintransverfo figura latere (A B) hyperbole, fumatur aliquod Fig. 41,
punétum (C) non minorem (C B) ablcindens ad verticem {etionis, '
quam [t dimidia tranfver(i lateris (A B) figura, & ab ipfo (C) recta
linea (C D) fe&tioni occurra, (i producatur,intra feGionem ad fequen-
tes ipfius partes (E) cader.

Sit primo A C = C B, & ordinatim applicentur D H,*F EG. '5’“““‘1‘“”34
Etquia C Gq. C Bq*c— CHq. C Bq. erit per converfam rationem * PAres B«
CGq.C Gq—CBq—aCHq.CHq— CBq. & invers¢ C Gqp & 5

‘—CBq.CGqc—CHq —CBq. CHq. & permutatim, CGq ., , 3.6,
—CBq."(AG+GB.) CHq—CBq"(AH xHB)c—(CGq.d 21 bujus,
CHq<:)GEq.H Dq).ergocum AGxGB.AH+H B 4:GFq.e 13, 5.
HDq, erit GFq. HDq ¢~ G Eq. HDq. fergo GF——GE. erga f 1. 5.
CDE intra fetionem cadit.

Quod (i'ab aliquo pun&o in A C (pofito C centro) ad puntum
D ducatur re&ta, hac ipfam C D decuffabit in D , adeoque magis intra
fe&tionem cader. '

Coroll.  Hinc, linea hyperbolem contingens, diametrum fecat in-

‘ter verticem, & centrum {ectionis : unde multo magis
Linea quz duobus punétis fecat (vel qua tangenti parallela effe po-

tertt ) diametro oecurret inter verticem & centrum,
D 2o~ Praop.

" “SCD LYON




Fig. 42.

Fig. 43.
44.
2 11, hujus,

b 1. 6.
< conflr,

.0
f 9 ax,1,

h'4‘ 6, 2

b 4 45, 1,
c 4. 6.
43135,
er, 6.

h 23,6,
% yo.9.

2 2. bajus,

f 20. hujns,

g4 @ 22,6 ED(hocelt, EB,ED, vel GBg.CD q) —m A Bg. ADg.:

APOLLONII Conicornm Liz.1.

Prop, XX X1I1,

Si per coni fetionis verticem (A ) ducatur reQa linea (A C) ordi.
natim applicatis zquidiftans, fectionem continget,& inlocum (CAG),

qui inter coni fectionem & reftam lineam (A C) interjicitur, alters
re&ta linea non cadat.

Si fieri poteft, cadar A D,& a punéto D (uteunque fumpto in A Iy
ordinatim applicetur D G E. Sintque A F, B A latera figurarum.. Jam
in parabola fiat AF. AH:DEq.AEq. & ducarar HKad E D,

arallela, fectioni occurrensin L. Eftque A Fx A H* (L Hq). AHq
#(AF.AH®::DEq. AEq. 4 ::)K Hq. AHq. *ergo L H=KH,

L-.6); &
d 4.0 12,6 ' 2 4.

In reliquis feGionibus ; prater hazc,connexa B F prodacaturs &
per E ducatar E M N ad A F parallela,fiitque AE x E N = D £q,
& jun&ta AN fecet BMin X; ducantur X H ad A F,& HKadAC .
parallele.. EftqueXH x AH8(LHq). AHq®:: (XH.AH®s
NE. EA’:NE«EAs(DEq). EAq%=)KHq. A Hq. ergo
LHq!=KHq.& LH=KH, pars tou zqualis. | L.E. A

Cor.  Siduz fectiones fefe contingant, quz harum unam contingit -
re€ta, alteram quoque continger, = : i

Prop. XXX LI T.-

St in parabola,famatur aliquod puntum(C), quo recta lines(CD)
ad diametrum (A B) ordinatim applicetur ; & ei(E D) qaz ab ipl
ex diamitro abicinditur ad verticem, aqualis (A £) ponatur in dire-
&um ab ejus extremitate (E): refta linea (A C), qux a fatto pun-
¢to (A) ducitur ad illud (C) qood fumptum fuerat, (e&ionem contin-
oet.

gat

a Nop. iufras  Sumpto. utcunque pun&o Fin A C,, ordinatim applicetar F B,

fections occurrens in G. . Etquoniam2 AE~E B* = ALlq-k
EBq; erit4 AExE B (AEq-|~-EBq}-2 AExEBé=)
ABg; catqui.4 ALxED. = ADgq. ergo 4 AE xE B. ABg
‘™34 AExED, ADg. & permutando.4 AE+E B, 4AEF

(vl FBq.CDq) *ergo GB, CD—3FB.CD. & quare GB.
7= D. unde punctum F eff exira feitionem 5 idémque de rchq;li-
2 : ez,




APOLLONII Comcornm Lz, L. 28

etz A C pundis: fimili difcurfa oftendetur, ergo reta ACF fe-
&ionem contingit. ¢ E, D

Nor. 2AE«EB==1 AEQ-}-EBq. Nam AEq-|-EBq= 5 ¢, 7,3,
2AE «EBJ~ Quad: AE—EB (zhoceft -|-AEq-}- E Bq
—2AE+EB),

‘ Prop, XXX1IV,

Siin hyperbola, vel ellipfi, 'vel circuli tircumferentia fumaturali- Fig, 46.
quod punétum (C),ab edque recta linea (C D) ad diametrum (A B) 474
ordinatim applicetur, & quam proportionem habent linez (BD,AD),
interje@z inter ordinatim 3pplicatam (C D) & (A, B) termiros
tranfver(i lateris (A’'B) figurz, candem habeantinter fe (B E, E A)
partes lateris tranfver(i, ita ut qua funt ad verticem partes (1bi ipfis re-
fpondeant (B1D. D A: : B E..EA); re&ta linea (E C) conjungens
punéum (E) quod in tranfverfo latere fumitur, & punctum (C) qued
eftin fetione, fetionem ipfam.continget.. . ¢

Smpto urcunque punéto.Fin E F ordinatim applicetur F G, fecti- & 4. 6,*
ont occurrens in H. & per A, B punéta ducaniur AL, BKad EF by
paralleloe , &. protrahantur DC K,EC X, G CM. Efltque-BK. fi ?’ 5;‘
AN*+=(BD.DAP::BE.EA*=BC.CX?*:) BK. NX.cer-e A‘rﬂ"z,fﬁﬁﬁj
goN X = A N. quare NX x AN ‘c— A O « O X. <ideoque NX. f Nor. 1.
OX f(hocetK B MB)<—AO.AN.unde KBx ANcMB 8§ ¥ 5-
xAQ, sergoKB x AN.CEq (" hocef BDxD A, DEq.) == ;: f'l"‘};"'.'m
BMx A O, CEq® (hoceftBG.x G A.G Eq.) & permutando | 4, otk
BDxDA.BGxG.A%&(hocet GDq. HGq) =D Eq. G Eq. m 22.6."
'(CDq.EGq)™ergo CD.HG —CD.FG," ergo H G2EG, 2 10. 5.
quare puné&tum F extra fetionem exiftit. . Quare E E fectionem con-
tngit. .

Not#. -

1. Quod fir NeX. O X ::K B M'By ficpater: quoniam"NO. .
KM°: (OC.C M) OX.MB, & permutatim N O. O X :: 04 6~
K:M. M B. erit componendo N X. OX:: KB. M B. .

2. Quad itNX. OXc—A O, A N, fic oftenditur. Sit R x.§ P /& 43 -
==X x Y. DicoR, X Y.S. SitenimRS=XZ. pergo Zc= 177, -
Yi.qergo Z.S r (hoceft R. X) =Y. S.

3. Quodfit KBx AN.C Eq:: BD x D A.D Eq,itaconftabit :
quoniam AN. CEs::AD,DE & CE, KBs:: DE DB erit ex®

zquQ -

4, 6v
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t 1.6
u 4.8 23,6,

Fig. 48.

a 33.bajus.
b-14.a%,1.

¥ig. 49.
-'50-

a 314, bujus,
b1 4. ax, I,

-onemjipsamque D € iterum decuffubit, ® 9. E. A,

jicitur, altera refta linea non cadet.

APOLLONII Conicornmn Lisz, 1,

xquo AN.K B t(ANq.ANxKB)::AD.DBf(ADq.ADK
D B). ultem C Eq. ANgq:: D Eq. A Dq. ergo rurfus ex xquo C Eq,
ANxKB:: D Eq. AD x DB, acinvers.

Coroll,

. TxAD :
L P
Hinc fi TI AD S A E inhyperbola, vel

fe, erit E C tangens.

Ti¢ ADISES
T—: AD

Prop. XXXV,

Si parabolen recta linea (A C) contingat, conveniens cum diame.
tro (A B) extra {c&ionem (in-A),quae (CB) a taétu ad diametrpy
ordinatim applicatur, abfcindet ex diametro ad vesticem fectionis line.
am (B G) xqualem ¢i (G A), quainter ipfam & contingentem fnter.
jicitur ; & inter locum, qui eft incer contingentem, & fectionem, gl
reita linea non cadet, -

8i fieri poreft, (int AG, GB inzquales; iplique A G aqualis o
natur GE; & ordinatim applicetur E F. * ergo ducta A F fe@ionen
continget, & rurfus occurret ipi AC. » 9. €, 4.

Porro dicaliquam D C feitionem inter & A C cadere ; fiatque GE
= GD. & ordinatimapplicetur E F. ergo dufta DF tanget (el

Prop. XX XV I.

Si hyperbolen vel elliplin, vel circuli circumiferentiam continga
quadam recta linea ((C D) conveniens cum tranfverfo figurz late
re (B A), & i tattureta linca ( C E) ad diametrum (‘A B) ordin=
tim applicetur 5 eri ut linea (BD) quainterjicitur inter contingen
tem, & terminum (B) tranfver(i lateris ad (D A) interje@am inter
eandem, & alterum lateris terminum (A) , ita linea (BE), quael
inter ordinatim applicatam (C E) & lateris terminum (B) ad eam
(E A),que eft inter eandem (C E) & alterum terminum (A), adeo
ut continvate inter fe fint, quz (ibi iplis refpondent( B'D. DA’ BE.
E A). Etinlocum, qui inter contingenten, & fe@ionem coni inter-

Sienimnon (it BD.BA ::BE.EA ; (t BD.DA:: DG.GA.
- & ordinatimapplicetur G F 5 *ergo ducta D F fe@ionem continger,
drerumane conveniet cum reta D C, Q. E, A, i

1 )
Quip-




= .

T

APOLLONII Conicornse Lys. L. 23
Quinetiam fi aliqua H Cintercedat, latBH. HA :: B G.GA. &

plicetur G Eordinarim; * ftaque jun@ta HF feQionem: continget,
biplamg; DG bis decufabit. Q. E, 4.

Gor. Hincli (?ID ran]g;ar, erit in hyperbola A G — _i_r_*- ng.a-
; A
inelipfe AG = ——",

Not: Inhyperbola AG—AD: quia T—2AD==aT,
locliple - AG==AD, quia Tj~2 AD=T.

Prop, X XXV 11,

Si hyperbolen vel eliiplim, vel circuli circumferentiam reta linea Fi 3
(C D) contingens cum diametro (A B) conveniat, & 2 ta@u (C)ad *'85 I"I
diametrum linca (C E) ordinatim. applicetur ; qua (E F) interjicicue 53s
inter applicatam (C E) & feciionis centrum (F), una com interje&s
(DE) inter contingentem (C D ) & fe&tionis centrum (F) ; contine-
bit retangulum zquale quadrato linex F B, que eft ex centro fe-
ionis ; fed unacomea (E D) qua inter applicatam & contingentem
interjicitur, continebit {patiam, quod ad quadratum linez applicatz
(CE), eandem proportionem habet,quam tranfverfum fignrze latus ad
redum,

Nam AE.EB?:: AD.DB ergo componendo A-E -|~EB.EBa 36. hajus:
#AD-|.DB. DB quare (inhyperbola) bipartiendo anteceden-

s, FE.EB::FB.DB. & per' conve fam rationem, FE. FB ::
FB FD. YundeFE »FD —FBq. 9. E.D. b 17.6.

Irem, inverse F B < (AF)FE:: (FD F B4 ::)DB. (EB~FD). ¢ k.

EB (FE—FB) ergo componendo. AE.FE: DE.EB. ergo d 19.5.
FExDE°=AExEB. quare FE xDE.CEqf: (AE«EB. il
(‘qu ::) T.R. Q'E D, : gyi‘.l.‘bﬂjm”.

In Ellipfi vero & circulo , obAE_|EB. EB:: A D% DB.h 17 6.
DB. erit quoque (bipartiendo antecedentes,) FB.EB ::FD. D B. k 3. 2.

& per converfam rationem FB.F E:: FD, FB. andeF ExF D b= ls. 1.
FBg. hocelt DE «FE|-FEq*= (FBq=) AExEBJ-FEq > %" 1"
80D Ex FE=AExEB &DExFE.CEq":: (AExEB, o 21 bujuss
CEqe ::) T.R.

Cool. FE,FB, FD funt =
CFE.EB::FB.DB.
gFB.BE = FD.DB.

FB.FD:BEDB, Hing :

SCD LYON
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APOLLONII Covicornne Lys. 1.

: Hinc methodusex data puncto in diametro, vel feftione contingen-
tem ducendi,

{onverfim: iFE x FD:FBq: vel{iDExFE, CEq;-

T,R. erit reéta C D rangens [e&ionts, i

prop. X XXVIII,

Si hyperbolen, vel ellipfin, vel circuli circumferentiam reQta lines
(F L)contingens in (E), cvm {ecunda diametro (C D) conveniar, &
a taétu (E)ad diametrum (C D) applicetur linea (E H) 2quidiftans
alteri diametro( A B) 3 qua(H G) interjicitur inter applicatam (EH)

& festionis centrum () una cum interje&ta (F G) inter contingen.

tem, & (e@ionis centrum, continebit rectangulum, xquale quadrite

- quod fitex (G C) dimidia fecund diametri: fed una cam ea (HE)

quz inter applicatam & contingentem interjicitur, fpatium continebit,

zuod ad quadratum applicatz (E H) eam proportionem habet, quum
gure retum latus ad tranfverfum.

Ordinatim applicerar EM. Eftque GMxGL. HGxFG’=

341846 GM HG+GL. FG'=GM.EM-|-LM. EM *=GMjx

< 21, hujes.

d cor, def. ad

16, bujus.

e byp.

d 15. 5.

e 37. ."mjﬂ.{.
f 14.5.

g prilis.

h Fyp. Sﬁ‘b.
45, 2.

k 14, 6.

LM.EMq<=T.R%:Tq. Mq(¢ABq.CDgq*::)AGq.CGg
ergocum A Gq=GM x G LLerit CGq=HGx EG. Z.ED,

Porro, inversé R. T—= (HG.G M-|-FG.GL* = HG. HE}-
FH.HE* =) HGxFH. HEq.

lifdem pofitis oftendendum eft. Ut linea (CF), qua inter tangen-
tem, & terminum fecund diametri ad partes applicatz interjicitu,
ad eam (F D), quz inter tangentem , & alternm terminum fecundz
diametri, itaeffe lineam (D H), quz eft inter alterum terminam, &
applicatam, ad eam (C H) qua inter altetum terminum & applics-
tam.

Nam obFG xHGs = (CGq"=)CG xGD, FeritFG
GD :: CG. GH. & per converfam rationem G F. F D :: G C.CH,
& duplicando antecedentes, CF-}-FD.FD::DC.CH. & divie
dendo CE.FD:DH. CH. Q. E.D.

Coroll. 1. SIEGxGH=GCq.vel FHx HG,HEz:RE
erit E F tangens :

2. FGxGH=$TR,
Pri.




APOLLONIT Conicorus Liz.l

Prep. XXXIX,

Si hperbolen, velellipfin, vel circuli circumferentizm contingens
reétalinea (C D) cum diametro (A B) conveniat (in D) ; & 2.
&u(C) ad diametrum (A B) ordinatim applicetur linea (CE);
fumptd quavis lined ex duabus, quarum altera (E ) interjicitur inter
applicaram (CE), & fectionis centrum (F ); altera (E D) interap-
plicaram, & contingentem (C D), habebit ad cam applicata (CE)
proportionem compofitam ex proportione, quam haber altera difta-
rum linearum (E F, E D) ad applicatam (C E), & ex proportione,
quam retum figurz latus habet ad tranfverfum,

Sit EF. CE::G.ED. *velEFxED— CExG. ergo CF
CExG?® (CE.G)‘::(CEq.EFxED::“) R.T. atqui C E

=0

3
> b
EPDo— CE.G-—I—«G. ED ( f,l_EF‘.C E.) CrgDCE.E P ,_c{
R.T.--EE.CE. Q. E.D, d

£

Prop. XL,

Si hyperbolen, vel ellipfin, vel cir_culi circumferentiam re@a linea
(AH) contingens.(in A) - conveniat cum fecanda diametro (DE);
&araltn (A) ad eandem diametrum (D E) applicetur linea (A G)
zquidiltans alteri diametro (BC); fumpta qualibet lineA ex duabus :
qQuarum una (G F) inter applicatam -(A G) & fe&tionis centrum (F)
interjicitur, altera (G H) inter applicatam, & contingentem : habe-
bit ad ipfam applicata (A G) propertionem -compofitam ex propor-
tione, quam haber tranfverfum figura latus ad rectum » & ex ea quam
altera ditarum linearum (G F, G H) habet ad applicatam (AG).

StGH.AG wK.GF.*velGHxGF — AGxK, ergo AGq. 4

GH«GF*(T.R.)¢:: (AG »AGxK?::) AG.K, atqui A G.b
GF¢=A G.KJ“K. GFf! <4-GH. A Q). crgoAG.GF:ﬁ
T.R.--GH.AG, Q. E. D, - d

f

Prop, X L 1,

Stinhyperbola, vel Ellipfi, vel circuli circumferentia ordinatim ap-
plicetur recta linea (CD)ad diametram('AB ); & ab applicata (C D),
&ea(EA)quz ex centro, defcribantur parallelogramma &quian-

E gula

>

Fig. s7.
§8.

6.6,

. &,

Fig. 59.
.609
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36  APOLLONEI Conicornns Lis. L

augula (D G, AF); habeat autem applicata (C D) ad reliquum latys
(C G) parallelogrammi (D G) proportionem compelitam ex propot. *
tione, quam habet ea quz ex centro (E A) ad reliquum latus (E F),
& ex propottione, quam reflum figura fectionis larus (R) haber ad.
tranfverfum (T) ; parallelogrammum factum a lined (E D) qua inter
centrum (E) & applicatam (C D) interjicitur, fimile parallelogram-
mo (AF), quod fitab ea (E A) qu ex centro , in hyperbola quidem,
majus eft , quam parallelogrammum (D G) ab applicata (D C), pa-
rallelogrammo (A F) abea (EA) queex centro; In elliplivero,&
circuli circumferentia, una cum parallelogrammo (D G) quod fit ab
applicata, 2quale eft parallelogrammo (A F)ab ea, quz ex centro.

a 21. hujus. Fiat R.T“(hoc eft D Cq. BD = DA) +=DC.CH?® (hoc eft
b 1.6. DCq.DCxCH).cergo BDxDA =D C = CH. item DC,
fi?wfﬂr CH-HAEEF=R.TITJAEEE:=DC.CG!'=)DG
ety  CH--CH CG.quare AE EF® (hocelt AEq. AE« EF)z
£s5.def.6. (CH,CGe:CH«xDC.CGx+DC"::) BD=DA. CGx
g 1.6 D C. permutandoq; B D » DA, AEq::(CG+D C. AE «EF&)

h prids© 7.5 5 5. D G. F A. ergoin hyperbola componendo p ¢+ D G-}~ F A,

P ;ir.FA:: Dqu.l(ngDA_g.Aqu).APEﬁ. ]

S aais In EHipfi vero & circulo, permutando A Eq pgr. FA:: (BD

ns. 2 DA pgr.DG™: ) DEQ(AEQ—BD*DA). pgnFA—
DG & permutando D Eq, AEq:up gr.FA—DG, pgr.FA

® 221 6. quare fi fatex D.E parallelogrammum fimile ipli A.F ° ; liquet pro-

ofitum.
: Coroll. Quz de parallelogrammis aftenfa funt, eadem valent in

trigonis horum dimidiis.
Prop. XL II,

. Si parabolen contingens re@a livea (C A) cum diametro (AB)
Fig 63+ conveniatin A 3 &a ra@u(C)ad diametrum (A B) ordinatim appli
cetur linea (C £) ; fampro autem guovis punéto (1D) in {ectione, ap-
plicentur ad diametrum dua lineae ( D-E, DF), altera quidem (D E)
zquidiftans contingenti (C A); altera vero (D F) ®quidiftans ¢
(C H),quz i taétu(C)ordinatim eft appplicata ; triangulum (E D F)
quod ab ipfis conftituitur, zquale erit parallelogrammo (F G) con-
tento linea (C H) a ta&u applicata, & ¢a (E B), qua interjicitus in-

tex 2quidiftantemn (D-E) & fectionis verticem (B.)

> 35 bujus Namob AH*== 2 HB,>erittriang. CHA = p g». HG. quart
B exgra. s : 5 pen




APOLLONII Conicornm Liz. 1.

gpr- H G. triang. D FE € :(triang, C HA. D FE¢:: CHq. DFq
¢ HB.FB%:) prr HG pgr. F G Sergotriang, D FE = pyr.
FG. 2.E.D.

Prep. XLIIT,

Sihperbolen, vel ellipfin, vel circuli circumferentiam contingens
reta linca (E D) connveniat cum diametro (AB); & a ta&tu (E)
ad diametrum (A B ) ordinatim applicetur linea (E F) ; huic verd per
fectionis verticem (B) ducator aquidiftans (B L), qua cum lined
(E C) per taétum (E) & centrum (C) conveniat in (L); & fampto
in fe¢tione aliquo punéto (G), ab eo ad diametrum ducantur duz li-
nex (GH, GK) una quidem (G H) zquidiftans contingenti (E D),
altera vero (GK) zquidiftans ci (E F), qua atactu applicata eft :
wiangulum (G K H) ab iplis factum in hyperbola minus erit , quam
triangulum (C K M) quod abfcindit linea (C E) per centrum & ta-
&um duéta, triangulo (C B L) abea (C B) qua ex centro {imiliab-
feiffo : in cllipli vero, & circuli circumferentia una cum triangulo
(CKM)ablciffo ad centrum zquale erit triangulo (CB L), fimili
abfciflo, quod defcribitur abea (C B) qua ex centro.

Nam GK KH*=(EF.FD? =CF. FEZJ<R, T°=)CB.
BL-R.T. unde triang. GHK, zquatur exceflui triangalorum
CKM,BCL. O0.E. D.

Coroll. 'Triang. GKH = 4 laterum K B L. M.

Schol,

Triang. CB L = triang, CD E.

Prop. XL1IV,

Siunam oppofitarum feionum contingens re€ta linea (F G) con-
tingems cum diametro (A B) conveniat (in G) 5 a ta@u vero(F) ad
diametrum ordinatim applicetur linea (F O); atque huic per alteri-
us fe&tionis vetticem (B) ducatur zquidiftans (B L), ut conveniat cum
linea (£ C) per tatum (F) & centrum (C) du@4, fumpto autem
?uovis in fectione puncto (N), applicentur ad diametrum duz linez

NK, N H), quarum altera (N K) zquidiftet contingenti (F G ), al-
tera 2quidifter ei (F-O) quz a taétu ordinatim applicata ef ; trian-
gwum (N H K ),ab iplis tactura,minus eft,quam triangulum (CMH )
§pod abfcindir applicata ad centrum fe&ionis,triangulo fimili (CBL),
abfciffo ab ea (C B) qua ex centro.

53 PI'O-_'

c 9.4,

d 2:.6,

¢ zo. bajir,
fr6 go.gl

Fig. 64.
6%.
66,

a 4.6.

b 39.bujus,
c 4.6,

d cor. 41, bs-
us,

Vid. Ent.

Fig. 67.
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g 30. Jo
h 43.huius.

2 29, bujus.
b 4. 6.
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d34.1.01.ax.
® 3. as,

£7. 1.
g4

k. prius.
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APOLLONII Conicorum Lis. 1.

Produ&a F C, ut occurrat fe@ioni BinE , per E ducatur tangens
E D, & ordinatim applicetur EX . Eftque O C3CG*= (AC
=B Cq*=)XCxCD. ergocum fit O C °= X C, erit CG=
CD. item FC“=EG. & verticales angli ad C ¢ pares fonr; ¢ ¢
goang. CGF —ang. CDE.funde DE ad FG, & &proinde ad
N K parallela eft, " ergotriang. C MH—C BL — triang. N HE,
Corol. CD=CG.
Coroll. Tangens E Dtangenti F G aqualis & parallelacft: &
converlim ; fi E D rangenti F'D zqualis ve? parallela fit, etiam ED
tanget oppofitam fe€tionem, .

Prop, XLV,

Sihyperbolen, vel ellipfin, vel circuli circumferentiam contingens
reétalinea (CM L) cum fecunda diametro (H D) conveniat (in L),
& a tadtu (C) ad eandem diamerrum applicetur linea (CD), zqu-

- diftans alreri diametro (A H); & per tactum (C) & centrum (H

dufta linea (C H) producatur ; fumpto autem in fe&tione quovis pun
&o (B),ad fecundam diametrum (H D)ducantur duz linez (BE,BF),
quarumuna (BE) contingenti (C L), altera(B F) applicatz (C D)
xquidifter; triangulum (B F E) quod ab ipfis conftituitur, in hyper-
bola quidem majus eft, quam triangulum (G FH) abfciffam ab appli-
cata ad centrum, triangulo (L C H), cujus bafis eft linea contingens
(CL), & vertex feftioniscentrum (H) : in ellipfi verd & circuli cit-
cumferentia , una cum triangulo ablciffo (G F H) xquale eft triangu-
lo(L CH), cujus bafis eft linea contingens (C L) & vertex fectios -
nis centrum (H).

Ducantur CK,B N ad D H parallelz. & trigonum ad A H,(fimile
trigono (C D L) appelletur P. eftque CK. K H *— (MK.KC+-
R.T*=)CD. DL.+4-R. T. quare in hyperb. triang. CDL
(CDH-|-CLH) = (triang,C K H--P ¢=) triang. C D H-|-P,
“unde P =triang. CLH. = Czteromob B N. F G f — (F H.FG.
f=DH.DC'=CK.KH*=CD. DL4}~R.T'=)BFE
(NH) FE-J-R.T. ©Erit triang. BFE = triang. G H F-P.
“ergotriang. BF E =triang. GH F -}~ triang. CL H.

o Simili difcurfu , in ellipfi eric triang. BFE-}~G H F =triang:
LH. !
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Prop. XL V 1,

Si parabolen contingens refta linea (C A) cum diametro (A B) Fig. 71]
conveniat (in A) ; qua per tattum (C) duciur diametro 2quidiftans ¥
(d C M), ad eafdem partes feétioni lineas (L F) in feGtione dustas,
quz zquidiftant contingenti (C A), bifariam fecabit (in N.)

Ordinatim applicentur BH, FG K,L M D, Eftquetriang. E L D E 42 hujus,-
i—pgr.B M. & triang. EF G *=pgr. BK.ergo4 lat, FLDG" 3: %% "
= pgr. G M. auferatur commune N M D G F 5. "manéntque trigona c 29.1.6 4. 6,
N M L, FK N zqualia. < eadémque (imilia funt. ergo homologa la-
teraN L, NF zquantur, Q. E. D,

Corall. 1,
In parabola omnes linex parallel diametro funt * etiam diametri +* defixo.bujas,
& vicillim, omnes diametri funt parallel, '
Coroll, 2.
Omnes contingenti 2quidiftantes funt ordinatim applicatz ad dia~
metrum per ta&tum ductam,

Prop. XLV I].

Si hyperbolen, vel ellipfin, vel circuli circumferentiam contingens Fig. 73.
re@a linea (E D) cum diametro (A B) conveniat (in D); per ta®um 74: :
(E) & centrum (C) duta linea (E C) ad eafdem partes feétioni , que
infectione ducuntur contingenti (E D) 2quidiftantes (G N) bifariam
fecabit (in O.) '

Ordinatimapplicentur NF X, B L, G M K. - Eftque triang. HNF 3 cor.43 hujus; -
*=4lat. LB F X. & wiang. G H K*= quadrilat. LBK M., ® erge b 3.ax. 1.

4 lat. NGKF =MK FX. communeauferatur O N FK M, ® ma-
nent trigona O M G, O X N zqualia. ¢ eadem vero fimilia funt, er- ¢ 29.1.&4.65
gNO=GO. Q. E. D,

Covoll. C E eft diameter fe&ionis cujuflibet ex his. -
Prop, XLV IIL

.‘Si unam oppofitarum {eétionum contingens re&a linea (LK)cum Fig. 753 -
diametro (A B ) conveniat (in K) ; & per taétum(L),& centrum (C)
linea (L, C) produéta alteram fetionem  fecet. (in E); TR s
gftione




a cor. 44, b
Jus.

b 30.7.

c 4y. bujw.

. Fig. 76,
77

. A% 1,

aoR

6.ax.
14. 6a
16. 6,

Fig. 78.

a 4.4 2126,
b 11. bujus,
C priys is 4G
d 7.5 (’J.
e 1.6.
J!'ﬂ.:. 7mi A-
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fetione du@a fuerit contingenti (L X) -2quidiltans (G N) i lineg
(L C)produ&ta biflecabitar (in O.)

Ducatur tangensED ; *eflque E'D ad L K parallela ; ® acidedgq
NG. cerge ON=0G, 2. E. D. '

Lemma,

‘Sit triangulum N L K zquale parallclogrammo L C, & ang. K LN
=DLP: erit KL*xLN=2DC«LD.

Compleatur enim pgr. L R. & produé&td LP, fat PT =LP, &
compleatur pgr. DT, eritque pgr. LR* = pgr. D T. ®unde KL,
LD::LT(:DC).LN.“quare KLxLN=2:DC=xLD,

Item, (i D P fuerit trapezium trigono K L N quale,erit KL x LN
=LDx: CD-{-LP. NamfiatP T=D C; & compleatur pgr.
D T.eritqueper. DT = (:DP =2 triang, KL N =) pgn, LR,
wnde KL.LT.(LPJ-DC)«=:LD.LN. quare KLxLN=
LD+: DCJ-LP, Q E.D. :

Schol. HincK Nq.KLq::R.G (hoc eft ut parameter axis ad
parametrum diametri D N).

Nam KNq.KLq*:XDgDCq: & eft XDq®>=R+BX,
& DCq=Gx«BX.%ergoKNq.KLq:: (R«BX. G« BX¢z)
R. G.

Schol.

Not. Si R {it parameter axis BX ; erit G =R -+ 4B X.

Nam {it B K ad D C paraliela.ergoCB =D L=B X. |BT=
2 D L.

G«|PL=Blg= D Xq--BTq =R »B X.}-4B Xq.

“|BX. L Tq.
ergoG=R-}-4BX

Prop. XL1X.

Si parabolen contingens re&a linea (D C)eum diametro (B C)
conveniatin (C) ; & per taétum (D) ducatur linea (F N) aquidi-
fians diametro(C B); avertice vero(B) ducatur 2quidiftans (BF)
ei (D X), qua ordinatim applicata eft ; & fat ut contingentis portio
(E D)inter applicatam (B F) & ta&um (D) interjeéta ad xquidiftan-
tis portionem (D F), quz tidem inter taétom (D )& q.pplica;am(ﬁf)
interjicitur;; ita quzedam re@a linea(G)ad duplam commgenns(l)éf1 ;2
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gue (KL ) a fectione ducta fuerit contingenti (D C) =z- DE.[DE L G.l 1 DE
pidiftans, ad lineam (F N), qua per taétum ducitur diametro BX,

zquidittans, poterit rectangulum contentum inventd lined (G),

&ea (L D),queinter iplam (K L), & ratum (D) interjicitur,

Ordinatim applicentur DX & K NM. Eftique CB* = (BXb= 4 g, S
ED); € unde triang E B C=E F D, additoque communi DEBMN, b 34. 1.
et DCMN ¢= (pgr. F M=) triang. KP M, ablatoque com- 3 €%, 20,6,
muni L P MN, crit pgr. L C*=triang. NLK. Sunde KLaLN ¢ 5%
=2DC=+LD. fg”.} N

Iag; G*LD.KL+«LN®*:(GxLD.2DC+LDX::G,.DC E'fvmma}?mc.
ED.DF* KL LN":)KLq KLxLN. *ergoGaLD b 7.5:
=K Lg. k x.s.

Cor. Hinc D L eft diameter, & G re@tum latus fe@ionis , CUjus m ;4{.-:,
4DEq _ 2DE«DC

yigyh e DT
verrex D. = o eft re¢tum latus fe&ionis, cujns ;
eree bv X B x € ) ] e 9, §e
vertex B.

Prop. L.

St hy perbolen, vel ellipfin, vel circuli circumferentiam contingens  Fig. 8o.
re€ta linea (E D) cam diametro (A B) conveniar, perque tactum (E) 81,
& centrum (C) linea (E C) producatur ; a vertice autem (B) ordi-
matim applicata- (B G) converiiat’com ea (E C), que ducicur per ra-
€tum, & centrum ; fiarque uecontingentis portio (E F) inter tactum
(E) & applicatam B G ad portionem (E G) linex (E C) du@z per EF, EG: EH;
tactum & centrum ; quae itidem inter tactum (E) & applicatam (BG) 2ED,
interjicitur, ita quedam recta linea (EH) ad duplam contingentis
(ED); qua (L M)afe&tione ducitar contingenti (E D) ®quidi-
ftans ad lineam (L C) per ta&tom, & centrom ductam, poterit {pati-
um rectangulium, quod adjacet inventx linez (B H), latitudinem ha-
bens incerjectam (E M) inter ipfam (L M) & taétum (E); in hyper-

olaquidem excedens figurs imili contentz linea (EK) dupla ejus
(CE), qua eft inter centrum & tatum, & inventi linea (ER), in
ellipfi verd, & circulo deficiens edem.

Ducatur L R N ad B G,& CSO ad KP parallele. Er obEK , byps
=2EC eritEH—2ES. ergo2 ES.2 ED*::(EH.2 EDY: b 4. 6.
FE.EG®::) L M.MR. porro ob triang, RNC ¢=CDE*¢ 7. 5.
(CGB)-- LN X (in hyperbola), ¢ vel triang. RN C--LNX S L?;P'Im is
= CD:E (in ellipfi & cireulo), erit trapezium ME D X & = eri:mg. £ feh.y ;.fﬂ«i;«:.

+ £ 3:a%, 1,
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b lemanteq9. T, M R. "ergoLM*MR=EM=x: ED L MX Deniqueqm‘a
i‘ :-g‘ MO.ESk:: (MC.CE*::) MX. E D. componendoque M O+
m?""f;f w70, ES ES:: MX-ED. ED, erit permutando M O-}-E S, M X
39, ¥ ED(ChocefEM«:MO~ES. EM*:MX-~ED mvelEM
o priis, *MOES.LM+MR):ES. ED":2ES2EDe:: LM,
P95 MR.'::LMq. LM+« MR.PergoEM~»: MO4-ES = L Mg,

;1 f;‘“‘l atquiES9=(SHr=)OP, ergo EMxMP=LMgq. 9.E D,
Cor. EK eft-diameter, & EH latus reGum fetionis, cujus ver.
tex E,
Prop. L1,
-Fig. 82. Si quamlibet oppofitarum {ectionum contingens recta linea (CD)

cum diametro (A B) conveniat ; perque tactum (C) & centrum (E)
linea (C E) producatur ufgue ad alteram fe&ionem ; a vertice vero
(B) ducatur linea (B G) zquidiftans ei, qua ordinatim applicataeft,
conveni¢n{que cum linea (C E) per tactum & centrum duéta; & fiar
ut contingentis portio (L C) inter applicatam & tatum ad portionem
(C G) linez du&te per tadtum & centrum, qu inter tattum & ap-
plicatam interjicitur , ita quadam recta linea (K) ad duplam contin-
gentis (C D), qu in altera feCtione ducitur, zquidiftans contingenti
(F M) ad lineam (F E) per tactum, & centrum dué&tam , poterit re-
¢tangulum, quod adjacer inventz linex(K) latitudinem habens lineam,
quz eft inter ipfam, & tactom (F), eXcedén(q; figura fimiliei, quali-
nei(CF) inter oppolitas feQtiones ingerjecta, & inventa(K)continetur,

acorqabujus. . Ordinatim applicetur A X N, * Suntque F M, C D zquales & pa-
b conffr. tallelz: ®itémque A N, B G parallelz funt. ergo F X, F N < (LG
4.9, CG 4K 2C D)K. 2FM  unde quacunque a feione A F ad
d bypoth. : : 3 _
R productam E F contingenti F M ducuntur parallele, * poterunt fe-
£ 5o, hujae.  Ctangulum contentum ipsd K, & interje&ta inter iftas; & punctum
F, excedéntquefigurd fimili i, quz reétd C F, & ipsi K continetur,

Coroll,
a 46, bujus. Itaque his demonftratis, liquet in ¢ parabola ungmquamque reéta-
b 47. rum linearum, quz diametro ex generatione ducuntur zquidiftantes,
< 43 diametrumefie; In ® hyperbola vero & ellipfi & © oppofitis fectiont-
bus, unamquamque earum, qua per centrum ducuntur.
d 49. Etin ¢parabola quidem applicatas ad unamquamque diametrom,
€ §o. zquidiftantes contingegtibus pofle rectangula ipfi adjacentia : in *Hy-

perboly,
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sbola, & f oppofitis rectangula adjacentia ipfi, quz excedunt eddem f 5 1. huju.
hgurd, 1n ellipli autem, qua cAdem deficiunt, Poftremo quacunque
circa fectiones, adhibitis principalibus diametris demonftrata funt, &
alils diametsis aflumptis eadem contingere,

Prop, LI1, Probl, y,

Datd in plano reét lined (A B) ad unum punctum (A) terminatd, Fig. 83,
invenire in plano coni fectionem, qua Parabole appellatur, ‘ita ut ejus
diameter (it data linea (A B), vertex linez terminus (A); quz vero
a [ectione ad diametrum (A B) in dato angulo applicatur, pofit re-
¢tangulum contentum lined, quz eft inter iplam & fe&ionis verticem
(A), & alterd quidam dari linej (2).

Datus angalus primo rectus it.  Producatur A B ad E,itaut AE o C4f.
el SitqueZ.Y*: Y.AE. unde Z.AE® :: Yq. AEq. ergo, 13. 6.
amZ<=24AE,erit Yg—o4 A Eq, & proinde Y*=2:AE,} ooy ,0. 6,
“ergo ex Y, & duabus AE conftitui poterit triangulum. Fiat ergo EAF, c conflr.
re€tum fubjecto plano , itaut AF— AE, & EF —Y ; ducantirqued 14-5.
AKadEF,&FKadE A parallelz (‘unde AK— E F —& =Y;, > 2
&FKf=EA®=FA). Tum concipiatur conus, cui vertex F, o ey
bafis circulus fuper diamerrum A K, re€tus plano A FK ; eritis co- g confer,
nus re€tus (ob FK — F A). Secetur conus plano ad circulum A K
parallelo, * facientique proinde fe@ionem M X N circulum, plano b 4, buju,
MEN (vel F AK) retum , horimque communis fe&io fit recta
M N, * diameter nempe circuli M X N 3 communis autem fe&io fub-

Jedti plani, & circuli fit reta X L. Quum igitur tam circulus M X N,

quam fubjeGtum planum re@a fint triangulo M F N, ¥ erit iftorum k 1o, 1.
communis fetio X Lrecta trigono MF N, 'idedque re&is (quaein | 3. def. 11.
€0) MN, A B perpendicularis, Ex quibus conftar planum per A B,

XL du&tum facere in cono fectionem, qua parabole dicitur (juxea

conditiones in 1 12 hujus prafcriptas) cujus diameter A B , linezque _

ad hanc a fe&ione ordinatim duét ad reStos angulos applicentur, ut- m priis.
pote ad X L. parallel, Porroob Z,Y s AE™(hoceft Z, AK, A F) 2 :::’!‘E’; 4
T lenitZ. AF:: AKq. AFq(AF «FK). ? unde Z eft re%um P 11, bujs,
lats, Ergo factum,

Sed datus angulus non fit rectus, fitque ei 2qualis H A E ; & fiat 2. Caf.
AH=12; &perHducatar HE ad A E perpendicularis , & per Fig. 84.
EadH Bparalleh EL, & per Aad EL perpendicularis AL : tum
bik@AE L in K, per K ducarur ipfi E L perpendicularis M K F G;

b

ﬁ:quc
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a 1.0,

b 11 bujus,
c 33. hujus,
d cor, 46 buj,
e 45.bujus,
f conflr,

g 4. 6.

h 14.5.

k conftr.

1 49. bujus.

Fig. 85.
* ot off ver-
fus D,

1+.Caf.

*oid. wot, 1,

2.6,

.

-
—-
°.

29
2 F
6.

ah otu
-

eq, bujus.

fii9:11.
g j,n’ef. b5
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firque ALq*=LK«KM Datisigitur re&i K L pofitione,& re@t.

K M magnitudine, & refto angulo, defcribatur (ut modo oltenfum)
parabole, cujus diameter K L, vertex K; & reGum latus K M. Tranfi.

bit hec per A(Pob ALq =KL «KM) & AE ¢ continget ipfam,
(obLK =KE) & HAeft diameter ¢ (quia ad E L parallela) ¢ &

quz ad A E parallel, bilecantur ab A B, * inque angulo H A E appli-
cantur : & ob trigona A G F, A EH & [imilia (quia anguli AEH,
AGF re&i, & H A E communis), et FA AGR:(HA.AE®:)
2HA 2AE,“hoceft FA.AG::Z.2AE. 'unde Zreftum eritla.
tus fectionis. Qua E. F.

Prop, LI, Probl. 2;

Datis duabus reétis lineis (A B, B C) terminatis, quz ad re&os ins
ter fe angulos conftitantur ; & altera (A B) produc¥d ad* eafdem .
partes angulo recto, invenire coni feGtionem, quae-hyperbole dicitur,
in eodem plano, in quo funt date linez (A B,BC), ta ut produfta.
( A B) fir diameter {etionis, & verrexgun&um (B) , quod ad angu-
lum (A B C) confiftit 5 qua vero A feCtione ad diametrum ordinatim
applicatur, angulum faciens, 2qualem dato, pofit rectangulum, quod
ad|jacet alteri linez (B C), latitudinem habens lineam interjectam in--
ter applicatam, & feétionis verticem (B), exced¢nique figura fimili,&.
fimiliter pofiti ei, qua datis & principio lincis (A B, BC) contineur,

Sit datus angulus primo re@ns ; & fuper lineam A B planum at-
tollatur, re@um fubjeéto plano, in quo circa A B deftribatur cireulus,
* jtaut de@i diametro E K 1 ad A B perpendiculari , non fit ratio.
E Kad K L major ¢4, quam habet A B ad B C. Fiat igitur EK. KM
2+ AB.BC. & per Mducater M F ad A B parallela ; jun&ifque
AF,EF,BF, per Bdueatur B X ad EF parallela. Itaque ob ang
AXBb= (AFE*=EFB*=)FB X, “erit F B=F X. Con-
cipiatur jam conus, cujus vertex F,bafis circulus fuper diametrum BX,
reGustrigono F B X Erit is conus reétus (obF B = FX). Prods-
cantur F B, B X, M F, & fecetur conus plano, ad circalum B X paral-
Jedo, © facienti proinde circolam G P'H R reétum plano F X B, cujufg;
diameter G*H communis fit iftorum planorum fe&io. Sit vero
P D R communis fe¢tio circali G R H, & fubjecti plani. Et quoniam
tam circulas G R H, quam fubjeam plamum reQa fant trigono FGH,
ferit horom communis fe&io PD R eidem trigono F G Hreéta;:
& ideoque reis, queineo , GH, D B perpendicularis. Ex ?_uibus

hiques:
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1iquetconi fe&ionem P BR (juxta conditiones in 12 hujus prafi- h congr,
tutas) effe hyperbolen, ewjus vertex B, & ordinatz ad diametrum A B k 2. 5.
inangulorecto applicentur , quippe omnes ad iplam P R parallele. ' &
porro ob AB. BC":: (EKKMFAuNE NF ':NExNF n‘;;'ﬁ'-
m(NAx NB) NFq” —NA.N I‘"(O FFG)-]-—N BNFo 4.-6_'
(*OF.F H)"® =)OFq.OGxGH?:: AB.BC.qerit ABtranf- p 11. ¢.
verfum latus, & B C re&tum. q 2. hujus,
Sin datus angulus non flitre@us.  Datx fint reGe AB,AC,& :. Caf.
angulus B A H per dato. Bifeccrur A B in D, & defcripto fuper AD  Fig. 86.
femicircolo, occurrat G Fad A H parallela , * faciens G Fq. D G x *vid. wor. 3.
GA:AC.2AD; junttaq, FDahat FD.DL:: DL.D H ; & fum- 2 13. 6.
pADK= DL, fat LE. AF:: AF.F M; & conneftatur KM, > 11 6-
& per L ducatur N L Xad KF perpendicularis. Deferibatur tunc q c::‘;gr"gf’:' .
Hyperbole (juxta modo oftenfa), cujus vertex L, tranfverfus axisK L, « ;;.fm;m.(g:
gectum latus L N ; <tran(ibit hac per A ¢ (ob LF x FM = A Fq.) fcor.47.bujus,
& A H feétionem © continget (ob FD x D H = D Lq) ‘& proin- § 4 6
de A B eft diameter fectionis. Porro,quum fit AC.2 AH-|-FG. i‘ ”"f .
GD8 = (AC.2AH.4-AB.AD*=AC.2 AH-+2AH,) fz;,ﬁ?‘"s'
2AD*=AC.2AD'=FEGq.GA+xGD® =)FG.GAJ-m 23, 6.
EG.GD. ErtAC.2AH =(FG.GA" ) OA . AX. °unden 4.6.
A C eft re&um latus. Ergo faGtum. © §0. bujus,

Note.

1. Defribitur circulus circa AB, itaut EK KL::AB.BC, Fig. 85,
hec pacto. :

Fiatutcunque ZK. K Y*:: AB. BC. & bie®dZ Y in V, centro a 11.6,
V, per Z, & Y deflcribatur circulus, fecans ipfam A B-( (i opus eft,
productam) in S, & T ; connexifque SY,SZ, per A ducanturad b 29.1.et 2 az.
hasparallele A L, A E. ergo quumangulus Y SZ re€us fit, Yerit ¢ ©nv31. 3.
quogue angulus L A E reftus. © ergo fuper diametrum L Edefcrip- ¢ 9" 1+3-
tascircnlus tfan(ibit per-A, ¢ ideoque per B, “quiaK B —= K A, éftq; ¢ ;%
EK.ZK®:: CAK.SKf::) LK.YK. & permutando EK.LK:: g }onf},-.
{ZK. YK#:)AB.BC.

. _ 2. Quomodo autem ducatur G Fad A H parallela, faciens GFqad  Fig. 83.
DG+ G A indats ration: (pura Rad§), ita conftabit. Sumpto Z

centro circali, ducatur Z Y ad A H T perpendicalaris, & ab occurfu

Ys(!llcatur Y Qad A H parallela, *quare Y Q tangit circu'um. Fiat a cor 16, 3+

WOQV.VYP: §.R—~S, & productd QY,fumatmr YK =Y V; b 12.6.

2 2 con-
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3. (4.

2a:9.1.

b 32, 1.

c 26, 3.

d 213,

e 19 ax.1,
f1.ax,

g 6.1,
o319, 1%,
k 3.def. 11,
1 13, hajus,
oy 13, 6,

APOLLONII Conicornm Luig.1.

connectantiirque Z K, Z V circulum fecantesin P, & F; conjun&tag;
P F protrahatur ad G. dico fa&um.

Nam ob VY = K'Y, & angulos ad Y reftos, ‘eritZV=12K,
itemZF =7 P,f‘ ergo FPad VK, “hoceftad AH, eft parallela. E;

quoniam S, ——;ZL F2QV.V Y, erit duplando confequentes, S, R—§

= QV. VK. &invertendo R—S. S:: VK. QV. & componendo R. §
2 (QK.QV*:GP.GF&::GP « GF.GFg":)DGx G A,

s GFq.acinvers€ S. R:: GFq. D G x G A, 2. B F.

Prop. LIV, Probl. 3.

Datis duabus rectis terminatis (A B, A C), atque ad retos inter fe
angulos, invenire circa diametrum ipfarum alteram (A B) coni fe&ios
nem, quz Elliplis appellatar, in eodem plano, in quo funt datz linez
(AB, AC), itaut vertex fit punGum (A) ad retum angulum
(BAC); & afectione ad diametrum (A B) applicatz in angulo da-
to poflint re¢tangula adjacentia alteri linez (A C), qua latitudinem
habeant lineam inter ipfas, & verticem (A) fectionis interjectam, de-
ficiantque figura fimili , & fimiliter politd ei, qua datis rectis lineis
(A B, AC) continetur.

Sit datus angulus primo re@us, & ex A B planum attollatur , re-
&om fubjecto plano, in quo circa A B defcriprum (it circuli fegmen-
tum AD B; & bifecetur arcus A D B in D, unde conne@antur DA,
DB; &fatAX = A C; & per X ducatur X O ad BD parallela,
& per O ipfa O Fad A B parallela, & junéta D F occurrat protraliz
B AinE. Jungantur FA FB, & producantur, pérque pun&tum G
(utcanque fumprumin F A)) produdta ) ducatur ipfi E D parallela GH,
produtz A B occurrens in K, produsizque F Oin L. Eftque ideo
ang. H G F*== (ang. EF A>=FA D (F BD)-|_F D A *(EBA)
=FBD-}FBA¢*=ABD<=D FB*=)GHFf= HGE
tunde F G = F H. Itaque fuper G H defcribatur circalus G H N
rectus trigono H F G, fitque balis coni re&ti, habentis verticem F. Et
quia tam circulus G H N, quam fubjeQum planum re®a funt plano
H EG, "erit ipforum communis fe&tio (K M) plano eidem, & rectilque
idcirco GK, AK perpendiculatis. e

Liquet igitur planum per AK M facerein cono ellipfin, cui diz-
meter A B, ad quam ordinar omnes perpendiculariter applicentur,
quippeipliK M parallelz : porro, obFLq.GLx LHn— ((l_:}lﬁ
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GL"(AK KG, "vel AE. E'F) -~-FL.LH(*BK.KH, nveln 4. 6.
BE.EF):AE.EF-]ﬁBE.EFm:AExBE_qunz[)ﬁ°3g-3:@76.s'-
+EF.EFQP=DE.EFq=D A, AO::9BA, AXra) AP 8. 9 0

BCs:: F Lq. GL=x+xLH erit AC rectum latus, :t‘:?;{?rj:-ﬁ 7:5-

Sin diameter A B minor ponatur dato refto latere A C . bife@®) 2. Caf.
AB in D, ducatur F E bife¢ta quoque,in D, ita ut it A C. F E *::FE. Fig. go.
AB. & dutti FGad A Bparallela, it FE, FGb:: AC. A B (< hoc 2 13.6.
et) ::FEq A Bq :FDq.¢ (EDxDE), ADqg¢:FF.FG, Dy-b 126 4
catur itaque (uc modo oftenfum) ellip (s, cujusaxis EF (& re&umfl ic;;ﬂzre :
latws E G 5 tranfibit hac per A, (ob FDxDE A DG SFEFG)e 1. 4.
8ideoque per B(% ob AD == D B). item propter AC.CB:: F Dq.f a1, hujus,
AD+x D B (A Dq). * erit A C re@um lazus, g 30 bujus,

Sed datus angulus non fit rectus ; fitque ei 2qualjs angulus BAD; 3. Caf.
bifectique A 5in E, circa A E defcribatur femicircalus » in quo ad Fig, g1.
A D *ducatur parallela F G, faciens FGq. AG xGE :: C A, AB 3 * vid, Nos,
&junéte AF, EF producantur; *& it DE.EH:: EH.EF & a 13.6.b 1.6,
fumpd EK = EH, fatidqueH F.FA® ::FA.FL, conjungatur § ‘3-'?"}“"
KL, occurrens ductz N M (per Had A L) parallele. Tum (ex mo- . ;o;’ ;;-m‘
do prxoften(is) defcribatur ellipfis, cujus axis tranfverfus fir K H 5% £ comv, 3:5;;”}.
retum latus H M. < trantbit hac utique per A 4 (ob HF x F L — gonr. 017,
FAq); & cidcircoperB (obAE *=EB ) ac ipfam f continget h 4- 6. (6.
DAS(obDE x EE = EHq). ltem propter C A.2D A, |-F G, X 15.5: _
GE'=(CA DAL DAAE*=CA.:DA|aDA. ABLSY:
'=CA.AB"=FGq.AGxGE"=)FG.AG .|-EG. GE. n 23. 6.
eritCA.2D A*: (FG.AG ) XA AN. qergo A C eft re.*
ftam latus, P 463

Note. q §o.hujus,

Quomodo vero duci poterit G Fad A D parallela, ita ut fit G Fq.Fig. 9:.
@ A G x GE in data ratione Sad R, ita conflabit.

Sumpto Z centro circuli, ducaturad A D perpendicularis Z Y, cir-
clo occurrens in Y. & per Y ducatur Q Yad A D parallela ; » & @ cor.16.3-
Proinde tangens circulum in Y, occurrénfque produétz Z A in Q.

R:'S'S 2 Y Q. QV. productique VY fumatur YK = b 12: 6,

YV, &jundz YZ,K2 producantur, aded ut completo circulo oc-
';urrant punétis F, P, & connectatur F P, fecans A Ein G. Dico

aftum, i
Nam

®Fiat aurem

SCD LYON
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cconfris 4.0,
d 2. 6.

e 3o, I,

£ conf?,

APOLLONII €ovicorum Lus, 1.

NamobZ Ve=ZK, & ZP = Z F, “erit P Fad VK, * hocef}

ad A D paraliela. fitem(ob R:S' S Y Q Q V,)erit componends
ot ’

—=.8.2YV ,QV. & duplando anteccdentes, RJ-S. S:: KV,

*

-
h 1. 6.
k 35.3.69 7. 5+

Fig. 93.

2§ baejus.

Fig. 49.

r
QV.& dividendoR .5:: (K Q. QVe::PG.GF*": PG xGE
GFEq*:)AGx GE.GFq. &invers¢ 5. R::GFq. AG«x GE‘
Q.E.F. '
Prop. LV. Probl. 4,

Datis duabus reétis terminatis (E B, B H) , atque ad reftos inter
feangulos, invenire oppolitas fetiones, quarum diamerer fit una( EB)
datarum lincarum ; & vertices linex termini (E,B) ; applicarz. vero
ab utraque fectione pofint fpatia adjacentia alreri linez (B H), exce-
dentiaque figura (imili ei, qua datis lineis (E B, B H) continentur,

* Deflctibatur hyperbole A B C, cujus diameter tran{verfa (it BE,
& re&tom latus BH ; '& ordinatee ad BE in dato angulo (G) applis
centur. Ducatur quoque EK ad rectos ipfi B E, zqualifque ipli BH,
& *defcribatur icidem alia hyperbole D E'F, cujus diameter fitEB,
reftum latus E K ; du&zque ordinatim applicentur in angulo, quide
inceps ipli G. Liquetigitur defcriptashyperbolas A'B C', D E Ffore
fetiones oppolitas, habentes diamerrum communem BE, & rech
lateraBH, EK inter {e zqualia. Q. E. F,

Prop. LV I, Probl, g
Datis duibus re&tis lineis (A C, D E) fefe bifariam fecantibus (in
B), circa urramque ipfarum oppofitas fectiones defcribere, ita ut rectz
linex (A C, DE) fint conjugate diametri; & quaromlibet oppoli-

* tarum fetionum diameter poffit figuram aliarum oppofitarum,

a T1.6et 17.6.
b gs. hujus.

c def. ad 16,
hujnes,

d conftr,

D € .J'??’ ‘H.ﬂ.

SitACx«CL*=DEq; (velAC, DE,;CL ) " deferiban-
tirque fectiones oppolitze F A G, H C K, quaram traofverfa diame-
ter it A Cyre@um latus CL ; & ordinatim du@a ad C Aindato
angulo applicentur. <Erit harum fecunda diameter ipfa D E 5 quid AG.
DE®: DE.CL, & D E ordinatimapplicatis parallela bifecaur
in B. * Sit pariter DE » D R = A Cq. &P deferibantur fectiones
oprofite M D N, O £ X , quarum tranfverfa diameter D E,&DR
rectum latus ; duétxque ordinatim ad D E. in dato angulo applicel:
centar 3 © eritque harum fecunda diameter AC,0b D E.AG %
A C.DR, & ACbifectam in B. Ergo faftum,

Voc:nour autem hujufinedi fe@iones Corjugate. APOlL-
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Prop, I,

SI hyperbolen contingat refta linea (D E) adverticem (B) ; &ab Fig g5:)
ipfo ex utraque parte fumatur ( B D, B E) xqualis i, quz poteft

quartam figurz partem, linez (C D, C E) qu ¢ fe@ionis centro( C)

ad fumptos contingentis terminos (D, E) ducuntur , cam fe@ione

80D convenient,

Sumpto utcunque in C D pun&o H, ordinatim applicetur H G F, e bujssy’
I. 6.

Eique AF xF B. FGq*i:(T.R::Tq. TR ,:_T_g._IZR e ass,
; 4 hyp.
CBq.BDgq°::) CFq. F Hq. ergocum A F = F B. f==C Fq. terit ¢ 4.’5. 23,6,
FGq—=aF Hq. ergopuntum Heft extra {e@tionem. Idémquede f €. 2
reliquis recte C D punctis oftendetur, ergo tota C H eft extra fecti- 8 ¥4+ 5«
onem. O.FE, D,
Coroll. CBq.BDq::T,R::AF xF B. FGg.

Prop, I1.

lifdem manentibus, oftendendum eft, non effe alteram alymptoton Fig. 96.:
CK, qua angulum D C E dividat,

Per B ducatur BK ad C D parallela, occurrens ipfi C KinK , & at4. .
EErKducaiur H G KFLad DE parallela. Eftque HK¢—= DB, 5.‘;“““8" .
&KLc-BE. <unde HK x K L oD B x BE vel B Dq. arqui ob §/* 4 b
CBe.BDqQ(*AFxFB.G Fq)© :: (CFq.FHqf::) CKq —?15 ?4‘6'.«:;“-.55
I B,t 10,5, & -

SCD LYON
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95 (1
kjfbn 5. s

Fig. 97.

a Y. bujus,

Fig. 98.

a 311, bg.6.
c rwﬁr.

d cor. 4. 2.
e11.6 et 17.6.
£ priils.

g 53. bajus.
h 1, bujus.

Fig. 99,

2 46.59 47 .1,
bujus,

b Iyp.

< 2. 65

>

APOLLONII Conicornm Lias. I

«FB. F Hq—G Fq (hoceft CBg. HG xG L.), "¢t BDg=
HGxG L. ergo HK*KLc~ HG « G L. ¥unde punctum Kt
intra fetionem. & proinde CK fectionem intrat, Q. €. D,

Corok HG*GL=DBq=4TR.

P!’OP. I I

Si hyperbolen contingat recta linea (H K), cum utraque afympto.
ton (EE, E G)conveniet; & ad ratum ( B) bifariam fecabity,
quadratum vero utrinfque ejus portionis ( BF, BG) 2quale erit quari
t parti figure, qux ad diametrum (B D) per taétum ducitur,

Ducatur diameter B E D, & quartz parti figurz ad hanc 2quentur
fingula B Hq, B Kq. erunt duétz E H, E K afymptoti. * ergo ha non
differunt abiplis EF, E G.

Prop. IV, Probl, 1.

Datis duabus reétis lineis(A B, AC)angulum(BAC)continentibus,
& daro intra angulum( BAC) punéto(D),defcribere per punétum(D)
coni fe&ionem (qua hyperbole dicitur, ita ut datz linez (A B, AC)
iplius afymproti lint.

* Duc D F ad A B parallelam,& fac F C =F A, & produc CDB,
EftqueBC,CD?:: (CA.CF¢::2.1). ergo BCq¢ = 4CDg
—=4BDq. duce D AE,itaut AE=DA. & fatED x G*=
B Cq *= 4B Dq. & Habes igitur diametrum E D, & re@tum latusG
hyperbolz, cujus vertex D, * afymproti A B, A C, erge faftum,

Prop. Ve

Si parabol®, vel hyperbolz diameter (D B E) lineam quandam
(A C) bifariam fecet (in E), quz (F G) ad diametri terminum (B)
contingit feétionem, zquidiftans eft lineze (A C) bifariam fe&z.

Si negas A C effe parallelam ipli F G, fit ei parallela CH. * etgo
CK=KH. unde cum fit quoque CE®* =E A, “erunt AH,EK
parallelz, contra 22, 1. hujus,

Prop.

v

SCD-LYON




AFPOLLONII Covicornm Liz.IL 4

Prop. VI,

Si ellipfis, vel circuli circumferentiz diameter (A B) lineam quan- Fig. roos
dam (C D) non per centrum tranfeuntem bifariam fecet (in E ), qua
ad diametri terminum (A)) contingit feGionem, zquidiftans crit bi-
fe&tz linez (C D). &
Demonftratur, ut przcedens,

Prop, VII.

Si coni feétsonem, vel circuli circumferentiam contingat refa linea Fig. 101¢
(FG); & huic zquidiftans (A C) ducatur in fe@ione ; & bifari-
am dividator (in E) 3 quz a tatu (B) ad pun&um (E) lineam bifari-
am dividens jungitur (B E), fe&tionis diamerer erit.
Nam altera * nulla B H bifecabit A C; ergonon erit alia b diame- 3 9-4%. 17
ter quam B H, ' b"";" .ff:_"' 3¢
Prop. V111, e

St hyperbolz occurrat re@ta linea (A C) in duobus pun@is (AC)s Fig. 102
producta ex utraque parte conveniet cum afymptotis (D E, D F); &
linez (AE,CF), quz exipfaabfciffz inter fe@tionem & afymp-
totos interjiciuntur, quales erunt.

Bilecetur A Cin G, ducatirque D G, * hxc diameter eft. ® ergo 2 7. bujws.
tangens per B (nempe H K) eft ad A C parallela; ergo cum HK E’ i ;"‘.J""
*afymptotis occurrar, © fitque B H= BK,* etizmA C eifdem occur- & >~
ret, d eritque G E = G F ; “unde manent A E, CF zquales. Q.ED.d 4. 6.

€ 3. Ax,

Prop. IX, "

Si reta linea (C D) occurrens alymptotis (A C, A D) ab hyper- Fig. 1035
bolz bifariam fecetur, (in B) inuno tantum pun&o feftionem con-
tingir, ,
Occurrat alibi, (i fieri poteft, in E. ergoE C*=(BD*=2DC ? i bujus,
*=)BC. < Q. E. 4. ' | e
Prop, X,

SireQa linea (D F) fe&ionem fecans (in A, C) conveniat cum u- Fig. 1043
traque afymptoton (E D, E F), re@tangulum contentum reétis lineis
G (DA,

SCD LYON
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2 1.4x. 1,

Fig. 105.

2 corgy. L. bu-

Jus.
b 26.1.bajus,

€ §. bujus.
d 3. bujus.

Fig. 106.

4 cor.1obujus,

b 14.6.
€ 4. 6.
d %
€ l6-6l

Fig. 167:

APOLLONII Conicornm Lis.1L

(D A, AF) qua inter afymptotos, & feétionem inter}iciunmr,aqun.'
le eft quartz parti figure falte ad diametrum (H G), quam zqui.
diftantes ipfi du@= linez (A C) bifariam dividit.

Patet ex corollario 2dx hujus.

Co. ADxAF*=CDxCF.

Prop. X1,

Si utramque linearum (A E, A C)continentium angulum (EAC),

qui deinceps eft angulo (D A C) hyperbolen continenti, fecet redta
linea (E F), in uno tantam punsto cum fetione conveniet ; & recane
gulum conftans ex iis (E G, F G), qua interjiciuntur inter lineas AE,
A C) angulum continentes, & fectionem, ®quale erit quarte parti
quadrati ex diametro (A B), qua fecanti linezx (E ) xquidiitans du-
citur. -
Ducatur AL ad E F parallela. * bac diameter eft feQionis. ® er
go EF in unico puntto (G) occurrit fectioni. Per G ordinatim ap-
plicetur H G LK; © haec tangenti C D (per verticem B du&tz ) eit
parallela. CBq¢(CBxBD). BAq¢*=(CB.BAf(HG
GF)--BD.BA'(GK.GE)*=)HG *GK.GF «xGE, ergo
amCBqés=HG*KG,"ert BAQ=EG«GF. Q. E.D.

Prt”P. XII'

Si ab aliquo pun&o (D) eorum, quz funt in fectione, ad afympto-
tos (B A, B C) du recte linex (D E,DF) inquibufliber angulis
ducantur ; & ab altero puntto (G) in fectione fumpro ducantur aliz
linex (GH,GK)hisiplis (DE,DF) =zquidiltantes, rectangulum
conftans ex zquidiftantibus (G H, GK) zquale eft ei, quod fit exiis
(D E,D F), quibus illz zquidiftantes ductz fuerant,

ConnexaG D protrahatur utrinque in A,& C. EfiqueD A « DC
1:=GAxGC: bunde GA. DA*(GH.DE)?:=:(DC,GC
c2:)DF.GK*:GH.DE. cergo GH-GK=DFxDE
Q\LE. D. o

Prop. X111,

Si in loco afymptotis (A B, A C) & fe&ione terminato, quzdam
refta linea (E F) ducatur, wequidiftans afymptoton alteri (A B), it
uno tantum punéto cum feétione convenier, L i

Si

SCD LYON
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Si prim0 negas E F feCtioni occurrere, per G (pun&tum uteunque axa.g.er1 6.6,
fumptum in fectione ) ducantur G C, GH ad AB, A C parallelz, b 2. bujns.
Sitque A E *EF =G Cx G H ; connexa AF® fe@ioni occurret, § 12 bijus,
puta in K. Ex quo ducantur KL,K D ipfis A B, A C itidem parallelz. - ;aa:ﬂr.
egoKL x(AL)KD ‘=(GH«GC4=) AE« EF. Q.E.A ¢ 13 hujus;
~ Proinde E F fectioni occurret , nempein M. Dicalibi occurrere, g 34. 1.0 [ib.
puta ju N. ducanturque MX, N B ad A C parallele. crgo EM « h9ax, (¢8.1.

MX'=(EN+*NBs=)EN=*MX. ! Q. E 4.

Prop, X 1V.

Afymptoti(A B, A C), & fe@tio ininfinitum produfiz ad feipfas Fig. 108.
propius accedunt ; & ad intervallum perveniunt minus quoliber daro
intervallo (K).

Ducantur EHF, C G D tangenti utcunque parallelz ; pérque A, 210 bujus, @
& occur fum H jungatur AHX, EftqueCG « GD*=EH »HF. 11;“?
bquare GD. HF::EH.CG.ergo amG D~ (XD ) HF,¢ 14 )
cerit EHo— C G 3 paritcrque omnes decrefcunt versus partes C G. d 13, bujus,
Sumatur E L =2 K, ducardrque L N ad A C parallele; ¢ hzcfeio- ¢ 34. 1.
ni occurret, puta in N, perquod ducatur M N B ad E F parallela. f -

Etque M N ¢ (=EL)f=aK, Q.¢. D,

Cor.

~ Ex hoc manifeftum eft lineas A B, A C ad fe&Gionem accedere pro-
pius, quam omnes-aliz afymptoti (quales AY,AZ); & angulum
B A C minorem effe quolibet angulo, qui aliis ejufmodi lincis contine-

:url
Prqp. Xv,

Oppofitarum fectionum (A, B) afymptoti communes funt. Fig. rog]

Sint A B diameter, C centrum, ac D E, F G coutingant fectiones

inA, B; ¢quibus urrinque abfcindantur AD, A E,BF, B G,utfin- Yok Badadt
gularum quadrata zquentur quartz parti * figurzad A B: itaque jun- , y, ,5,'4,,,’_ ’
&e C D, CEfe&ionis A, & CF,CG, fe&tionis B ®alymptoti e- ¢ 30, 1.
rant. quoniam verd utraque D E,FG ordinatim applicatis ad AB d 29. 1.

eft parallela ; & © proinde fibi invicem iftz parallel funt, ¢ erit ang. £ P ¢
BAC=GBRC; paréfque © fant AC,BC; ‘& A D,BG. ¢ ergo ‘: : o
ag. ACD=ang. BCG, * ereo DCG cft refta linea. Simili- i

: PR terque :
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Figitro,

F 11, hujus,

b 29.1. bujus.
€ 16.6.
dg. 9.

Fig, 111,

a cor.ng bmjus.

b def.ad 16, &
17, 6.

c cor, 4. 2.

d 1. 8‘ 16,
Do jess,

Eig. 113,

al3. bujus.
b 18 Bujuss

APOLLONII Conicornn Lis. 1L

terque E C F refta eft. Unde patet propolitum.
Ceroll.  Tangentes D E, FG parallelz fant (ibi invicem,

Prop. XV I, ’

Siin oppofitis fe&tionibus (A, B), ducatur quazdam reSta ling
(H K), fecans utramque linearuma (C D, CF) continentium angulum
(DCF), qui deinceps eft angulo (D CE, vel G CF) feiones cons
tinenti ; cum utraque oppofitarum in uno tantum punéto conveniet,
& linez (H L,KM), quz exipfa abfciflz inter alymprotos (CD,,
CF), & fectiones interjiciuntur, zquales erunt,

Quod HK fectionibus occurrat, * manifeftum eft 5 occurrat pup-
Gis L, M; perque centrum C ducatur A B ad LM pazallela. Efgquc
KLxLH*=(ACq®*=BCq*=) HM «MK. “ergo KL,
MK:HM.LH. & componendo L M. MK:: ML, LH. ¢ unde
MK=LH, Q.E. D.

Prop. XV1II,

Oppofitarum fectionum (A, B ; C, D) qua conjugatz appellantur,
alymptoti communes funt. :

Sint A B, C D conjugata diametri fetionum ; pérque vertices A,
B, C, D ducantur tangentes FG,K H, FK,GH; * Liquet, FGHK
effe parallelogrammum, & diagonales F H,G K effe afymptotos; nam.
figuris ad A. B ® 2quatur C Dg; °hujitique quarta parti fingula A-Fg,
A Gq, BHgq, BKq2quantur. * unde FH, G H funt afymproti fé-
&ionum A, B. paritcrque hz afymptoti funt fe@ionum C, D, quare
conftat propofitum,

Prop, X¥II1,

Si uni (C) oppofitarum feltionum, (A, B ; C, D) quz conjugatz
dicuntur, occurrat re€ta linea(EF), & produti ad utrafque partes
extra fectionem cadat ; cum utraque (A, B) fe€tionum, qua deinceps
funt, in uno tantum pun&o convenict,

Sint G H, L K afymptoti, * his occurrit E.F, ®ergo liquet pros
poficum, ' :

Prpe
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Prop, X 1X.

Siin oppofitis fectionibus (A, B, C, D)qu conjugatee appellantur, Fig, 1 13..
ducatur re&a linea (E F),ipfarum quamvis (C) contingeus cum fecti- * per preeced,
onibus (A, B), qux deinceps funt , * conveniet (in G, H); & ad ta-

&um (C) bifariam fecabitur, '

Sint K L. M N afymptoti. Etob CE* = CF,&EG?*=FH, 3,
caitCG=CH. 2.E.D. ol o g

Prop. XX,

Si oppofitarum feionum ('A,B,C,D)que conjugatz appellantur, Fio' vhid:
unam (A) contingat recta linea (EF) 3 & per iplarum centrum (X) BT
ducantur duz limez ; una quidem (E X)) per tactum, altera vero(XG)
contingenti (E F) @quidiftans ; quoulque occurrat (in G) uni (C)
earum fetionum, qua deinceps funt ;- recta linea (G-H) quain oc-
aurfa (G) (eétionem contingit, quidiltans. erit linez (E X) per ta-

&um, & centrum ducte ;. quevero (EZ, G O) pertattus , & cen-
tram ducentur, oppofitarum fetionum conjugarz diametri erunt.

Sint A M, C N * re&a fe&ionum latera, & per pun&ta E,G, C or= 2 14.1. bujus,
dinatim applicentur E K, GL, C R P. Eftque XK. K E. -|~F K.KE b -6, .
EXK>FK. KEQ°=BA. AM%:NC, CD =G Lg.L Xa§ 37" 9%
EH*=)GL.L X-}-GL.LH. atqui(ob LX2dEK, & LG ad¢ 4.6,

XK, & GXadEF parallelas) et F K.KE:: GL. LX: ergoma-f 6 .6:
net X K.KE::GL.LH."ergotrigonaEKX, HL G fimilia funt. § 29. 1.
& ang. EXK=HG L. itemquetotus ang. GXKe=X GL."er- ﬂ 3088 R
omanetang, EXG=HG X. c quareretz EX, G H parallele * *7* "
unt,

Porro, fiat PG.GR ':: HG.S, ™eftergo2 S, juxta quam.pol-1 12.6.
funt ordinatz ad diametrum G O. item T X *KE (* X V)* — CXq; mS L.I. :“!,’“-
(vl TX,CX,KE--)Pquare TX. K E (“hoceft T F. FE, qvel ! 3% £ "%
triang, TXF. FXE):: (TXq.C Xq.?::) triang. TXF. XCP.p (7 30,6,
€rgo triang, FXEr—(XCPs=) HXG. ittmang. XEF&f —=¢q 1.6.
XGH. ergoreciprocc GH.EXt::EE.GX. uunde GH*xGXr 9.5
=EXx<LF. ergo Sx GX.EX*EF x:: (8. *GX. GHxG xif;";-gi-’mf--

¥u5,GHz: GR.GP *:EX.EF y::) EXq. EXxEF. ergo EXq, 14 ¢,
X 7.5, ¥y 2.6, 7 confries inverséi 3 41 6.

b —
p—

L
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b 3.5
c prilis,
d cor. 4,2,
e 6, ax. 1+
f def.ad 16,1,

hujus,

Fig.115.

AL
b 3. brjus.

c byp.
d 1. bujus,

Fig.116,

a’ 5. bujus,

b 48.1. hnjus.
c 20, bujus,
d jo. bujxs-
€ COry 4. 24

Fig. 117,

b 1 1. bujus,
€ I.ax. 1,

APOLLONTII Conicornm Lz, Il

P=(8+GX°=)2fg.ad GO. quate EZq? (4E Xq)*= f
adG O, Simili difcurfueric G Oq ﬁgur:r ad EqZ agqualc. ?]aarc Eﬁzg,:
G O funt conjugatz diametri. Q. E. D. .
Not. Quod BA. AM =N C. CD, fic patet. Quoniam fNC,
BA::BACD&BA.CD::CD.AM. eritexzquali NC.CD «
Cor BAALAM:NC,CD. (BA.AM,

Prop, XX 1,

lifdem pofitis, oftendendum eft, punéum (E), in quo contingen.
tes linee (A E, C E) conveniunt, ad unam afymptoton effe.

Nam quia C Xq (* vel A Eq) zquatur ; C Dq, < hoc eft quartz
parti figurz ad A B, ¢ erit X E alymptotos.

Prop, XX 11,

Siin oppofitis feCtionibus (A, B, C, D) qua Conjugatz appellan-
tury ex centro (X) ad quamvis fe&ionem (C) ducatur recta linea(XC)
& huic zquidiltans ducatur altera (EK L H) qua cum una (A)ex
fectionibus ,quz deinceps funt, & cum alfymprotis (X E, X F) conve-
niat ; retangulum conftans ex portionibus (E K, K H) linez du&z
inter fe&tionem, & afymptotos interjeis, quadrato linez (X C ) quz
€xX centro ducitur, Zquale erit, '

Bifecetur KL in M , ducatarque (per M, & X)re&ta M A XB;
Igitur tangentiad A* parallela eit EH ; eadémque proinde ad A B
diametrum ° ordinatim applicatur ; & A B, C D © funt conjugaz
diametri; quare EK«KH ¢ = (3 TR ‘=) C Xq.

Cor. EK«KH = C Xq.

Prop. XXIII.,

Siin oppofitis fe&ionibus A, B, C, D) quz conjugate appellantuty
ex centro (X) ducatur quzdam reia linea (X C) ad quamvis fectio-
nem (C); & huoic zquidiftans (K L) ducatur, qua cum tribus,que
deinceps funt, fe&tionibus (C, A, D) conveniat , rectangulum conftans
ex portionibus (K M, M L) linez ductz (K L) inter tres feGionesit-
terjeétis, duplum erit quadrati ejus linex (X C), qua ex centro ducl-

; . tur. F /
3 cor. 32 Buj. iy £ F, GH fe@ionum afymptoti. ergo H M « M E = (CXg

P=)HK xKE. ‘quare2 CXq=(HM»ME-}-H KsKEL:M)
]
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IM*MK. (Nam LMx*MK:=LHxMK *(KEx MK)-}-d 1.6.
HM x Ml‘i‘j:f(lj:*MK"l'- HM!‘M[E—I—KE xHM ¢=KEx ¢ 16, bujus.
HK--HM=+ME.)

Prop, XX 1V,

Si parabolz occurrant duze redtz (A B, DC), utraque in duobus Fig.118,
punctis, & nullius ipfarum occurfus, alterins occurfibus contineatur,
convenient inter fe extra feCtionem,

Per B, C punﬁa duéte fint diametri E F:G H. *Ha paral]e]x f;m{, 2.c0r.46.1.buj,
b nec alibi occurrunt fectioni. unde junéta B C, erunt anguli A B C, b 26. v.hujus,
D C B fimul duobus re&tis majores. < ergo A B, DC extra fetionem © 13+ 4% 1.
goncurrent dd partes E G,

Prop. XXV,

Si hyperbol occurrant duz rectz linez (EF,GH) , utraque in Fig.119]
duobus punctis, nullivs autem #pfarum occurfus alterius occurfibus
contineatur,convenient quidem inter fefe extra fetionem, fed tamen in-
ua angulum (B A C)qui hyperbolen continet, :

Ducantur A F, AH, & conne&tatur FH. & quoniam EF, GH ,;; cor.31. 10
fecant angulos A FH, AH F, concurrent intra angulum F A H, & bujuse
propterea magis intra angulum B A C, Idem difcurfus valet, fi utrag;

EF, G H fcctionem contingunt 5 aur fi una contingar, altera duobus
punétis fecet,
. Prop, XXV I,

Si int ellipfi, vel circuli circamferentia, duz re@z linez (C D, E F) Fig.' 120,
non tranfeantes per centrum (H), fe invicem fecent (in G), bifariam
fefe non fecabunt,

Per G ducatur diameter A B, fantque omnes, quas A B bifecar,, :
tangenti ad A = parallel,& proinde fibi invicem parallele. Ergo CD, 4'¢. bujus,
EF non bifecanturin G, 9. E, D.

Prop. XX VIL.

Si ellipfim, vel circuli circumferentiam contingant duz reftz linez Fig. 1212
(CD,EF; & fiquidem ea (A B), quz taétus (A, B) conjungit, per 522,
' ¥ s centrum




48 APOLLONII Conicorune L.13. 11,

centrum tranfeat feGionis , contingentes linee (C D,EF ) fibtipfis
zquidiftabunt ; fin minds, convenient inter fele ad ealdem partes

centrl.
a-6. bujus. Si A B per centrum tranfit,, * erit utraque C D, E F ordinatim ap-
b 30.1. plicatis parallela, ® ergo fibi invicem. Sin'A B non tranfeat, per cen-

¢ i priore pare trum, ducatur dia:neter AH, & per H tangat K L. “ergo’C D, KL
tebujus,  parallelz fant: ¢ quare anguliBAH, KHA duebus rectis mino-
d 19 1.  resfunt. ®ergoEE, HK convenient ad partesBH: & proinde EF,
ex3.ax. 1. A C convenient ad partes AB, 2.E.D.
Conversé ; fi C D, K H zquidiftent, tran(ibit reéta qu taQtuscon-
nectit per centrum,
Prop. XXVIIL

Fig.123.  Siinconi (eQione , vel circuli circumferentid duas lineas zequidi
ftantes (A B, C D) bifariam fecet reta linea (F E) diameter erit f¢-
&tionis.
Solaenim F E bifecat parallelas ad A B.
45.06. buj.  Sifieri poteft, fitalia F G diamgter. * ergo quz tangit feCtionem
b46. er47.1. in G, eft ubique A B, C D parallela, unde C H = (2 CD=)t%
e, LA ,
' Prop. XX IX.

. Si coni fe@ionem , vel circuli circumferentiam contingentes duz
Fig. 124. re@tz linez (B A, C A). inidem punctum (A) conveniant ; &.abes,
125+ " ad pun&tum (D), quod lineam (B C ) ractus (' B, C ) conjungentem
bifariam fecat. ducatur alia linea (A D), fectionis erit diameter.
* e
a s.bujus. @  Sifieri poteft, fit alia D E diameter ; jungatarque C E, * feQioni
47.1.buj. occurrens in F, per quod ducatur F H K G ad C B parallela. ergoFH
blyperh 4 — HK. item (obCD'=DB) et FH =HG. ‘ergoHk=
d 1.ax HG.* &E'A'
€ 9.a% Prop. XXX,

Fig.126. Siconi feGionem, vel circuli circumferentiam contingentes di

retz linez (B A, C A) in unum punétum (A) conveniant, diamettt

T (A D), quz ab eo punéto ducitur lineam (B C) taétus (B, C) coi
jungentem bifariam fecabit. -

3 29. bujus.  Si fieri poreft fit B E — EC; ducatirque AE. rergo AEdH

b‘;:;‘- % quoque diameter fectionis. ® ergo in parabola A E, AD funt parr-l“@'
- & . zi
L
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J ; in reliquis feionibus A < eft centrum. Qua funt abfurda, ¢ vid.4y.1. bu-
: fus,
s Prop. XX X I,

Si 1::ramqu$0?po[ifargm feftionum (A, B)comingan: due redte By, 18 ;
linez (CD, EF), liquidem ea (AB), quz raltus (A, B) con- ak
jungit, per centrum tranleat, contingentes linex (C D, E F), quidi-
ftantes erunt ; fin minus, convenient inter fefe ad eafdem partes cen-
tri .

Probatur,ut 2 ma hujus,

‘Prﬁp.XXXI[,

Si utrique oppolicaram fetionum occurrant re@z linez (AB, Fig.129.
C D), ipfas vel in uno pun&o contingentes, vel in duobws fecantes, &
produéta inter fe conveniant ; punétum in quo conveniunt, erit in an-
gulo (KL ©), quideinceps eft angulo (GLH, vel FL K) fe&iones
continenti. .

Sint F G,H K {.&ionum a(ymptoti ; hifce * occurret utraque A B, a 8, hujus,
CD. produte igitur occurrent fibi invicem fub angulo HL F, vel
G LK, prout inclinantur ad has, aut illas partes.

Prop. XXXIIL.

Si oppofirarum fetionum (A, B) uni (A) occurrens re@a linea Fig. 1 30.
(C D) ex utrique parte extra fe®ionem cadat ; cum altera fectione
(B) non conventet ; fed tran(ibit per tres locos, quorum nnus quidem
et fub angulo fetionem continente, duo vero fub iis angulis, qui dein-
ceps funr,

Liquet C D * occurrere afymprotis duobus punétis ; ergo non ali. 3 8.bujus,
bi; ergo non alteri feétioni, quam femper complectuntur afymptoti, -

Pmp. XXX rr:

Si oppolitarum fe&ionnm unam(A) contingat recta linea(CD); & Fig. 131,
huicducarur aquidiftans (£ F) in altera fe&tione (B); quaza ra&u
(A) ad (G ) medium linez zquidiftants (E F) ducitar (A G), op-
politarum (e&ionum diameter erit.

a § bujus.

Si fieri poteft, fit altera A X diameter, €rgo tangens per occut- b 47.1, bujws,
fom H parallelaeft 2d C D, idecoque ad EF, *quare EX b = (K F= ¢ hp.
2EF ‘=)EG.¢ 9.E. 4. H T BapS BN
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Fig, 132.

APOL LONII Conicorwn L1s. 11,

Prop. XXX V.

Sidiameter (A B) in oppofitarum fe&ionum una (B) re@am. line.

am (C D) bifariam fecet (in E) ; quz in diametri termino (A) cona

tingit alteram {ectionem (A), linez bife&t (C D) erit 2quidiftans,

a 48, I,Imjm,
b kyp.

c 2. 6,

d 22.1. buj.

Fig. 133.

a q. bujus,

b 30, 1.

€ 48.1, bnjus,
d byp.

@ 9.4%, 1.

Fig, 134.

3 30. T bujus.
& byp.

€ 2, 6.

d 4.6,

& 34. T,

1 6. hujus.
=1 6, 1. hujus,

Fig. 135,

Si fieri poteft, it alrera D F tangenti parallela, ergo D G*=GF,

Item DE*=EC.‘ergoCFadE Geft parallela.* 9.E.4.

Prop. XXXV I,

8iin utraque oppofitarum fectionum (A, B) ducantur re&e linez
(C D, E F) inter {e zquidiftantes, qua (G H) ipfarum medium cone
jungit, oppofirarum {eCtionum diameter erit. !

Si fieri poteft, [it altera GK diameter : 2ergo tangens per Aad
C D parallelaeft ; ®adeoquead E F. unde E K(*= KF =+ E Fi=)
EH.< 2.E A, '
‘ Prop. XXXV IL

Si oppofitas fe&kiones (A, B) fecet recta linea (C D), non tranfi
ens per centrum X ; qua (E X) abiplius medio (E) ad centrum du-
citur, oppofitarum {ectionum diameter erit, qua recta appellatur:
tran{verfa verd diameter, ipfi conjugata, eft ea (A B), quz per cens
tram ducitur zquidiftans linez bifeétz (C D).

Ducatur D X fe&ioni * occurrens in F, & conneatur F C, & pro-
ducatoer BAG. Atqueob CE*=ED; &FX*=XD ceritFC
ad X E parallela, & F G *= (X E e=) GC. ‘quare F C tangentiad
A parallela elt. #ergo A B,& E X funt conjugatz diametri, 9.E,D.

Prop, XX XVIIL

Sioppofitas feStiones (A, B) contingant duz refte linee (CX,
D X), convenientes in uno punéto (X) ; quz (X E) abeo punétoad
medium (E)linez (C D) taétus (C, D) conjungentis ducitur, oppoli-
tarum fectionum diameter erit, qua reéta vocatur, tranfverfa vero isﬁ
conjugata (A B),quz per centrum ducitur, 2quidiftans linez (GD)
tatus.conjungenti, = ' 3 §
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Si fieri poteft, fitaltera E F re&a diameter, cui occurrat D X (pro- a 34,1 bujus,
do@tain F ; & connelatur CF,* fetioni occurrens in A ; per quod *b12.def.x bu-
ducatur A Bad C D parallela. ergo A G *== G B.item (b CE¢= < by o3

1 GAPLI e : d cor.2. 6,
ED)C&A(J = GK. “unde G B = GK, 4 -Q-E-A- eLax.f, g.a%;

Prop. X X X I x.

Si.oppolitas feiones (A , B) contingant duz re@z linex (CE, Fig:136.
DE) inunum punétom (E) convenientes ; que (E F) per pun&tum
#lud (E), & centrum ducicur, lineam taétus (C, D) conjungentem
bifariam fecabit.
Si fieri poteft, (it CG=GD. * ergo du@a GE erit diameter : *atquia 38. hujus;
F E eft diamerer. ergo interfeétio E eft centrum fectionis. ¢ Q. &, A, b k. o
C 3. bujmi,

Prop. XL,

Si oppofitas fectiones (A, B) contingentes duz re@tz linez (CE, Fig.137,
E D)in unum conveniant ; & per punétum (E) , in quo conveniunt,
ducatur linea (F G) zquidiftans tactus conjungenti (C D) , & fe&io-
nibus occurrens (in F, G) ; quz (F H, G H) ab occurfibus ad medi-
um(H) linez (C D) taétus conjungenti ducuntur, fe&iones ipfas con-
tingunt.

Ducatur E H, * erit hzc reta diameter 3 & tranfverfla A B, du@a2 37. bujus,
per centrum X ad C D parallela : unde EX x X H ® zquatur quarcz : 33-; hujus
part figura ad A B. Hing, cim F E < fit ordinatim applicata, dliquet 5 'y, s,
F Hrangere (etionem A, Pari modo G H fe@tionem B continger. :

9.E, D,

Pmp. X dod, :

Siin oppofitis feGionibus duz re&z linez (A D, C B), fe invicem Fig. 138,
f:clgnt, (in E) non tranfenntes per centrum (X), fefe bifariam non fe-
cabunt,

Ducatur EX; ergo i AD, C B fe mutudbifecent in E, @ erit EX 2 37, bujxg;
diameter conjugara illi X F,quz per X duciturad C B parallela ; eritqs + gid.37.buk
EX * tangenti ad F parallela. Pariterque (du®i X Had D A paral- ¢ 31, hujus,
leld)erit E X tangenti ad H parallela. ¢ Ergo tangentes ad F,H fibi
invicem parallelz funt, < 9. €, 4

Ha Prop.
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prop, X L1I.

Fig. 139. Si in oppofitis fe&ionibus (A, B ; C, D) qua conjugatz appellan:
tur, duz re¢t linez (E F,GH)fe invicem fecent, non tranfeuntes per
centrum (X) ; bifariam {efe nen fecabunt.

Per centrum X ducantur ABad EF, & CD ad G H parallelz, &
a 37.bujus.  conneftarur X K : pofiro igitur ipfas E F, G H (e mutuo bifecare, 2¢-
s bujus.  pont XK, A B, & X K, C D conjugatz diametri, unde tangens per A
tangenti per C erit parallela (utpote utraque ipfi X K) quod fieri ne.
b 21, bujus.  quir: ®conveniunt enim hz ad unam afymptoton. Ergo EF,GH
fe mutuo non bifecant.
Prop. XLIII,

Fig- 140.  Siunam (A) oppolitarum fetionum (A, B; CD) qua conjugate
appellantar, fecet re&a linea (E F) in duobus punétis (E, F) ; & a cen-
tro (X) ducantur duz linez (X G, X C),una quidem (X G) ad me-
dium (G) linez fecantis (E F), altera vero (X C) ipfi (E F) zquidi-
ftans, ernnt ha (X G, X C) oppofitarum feétionum conjugatz diame-

: tri.
B g ”‘g,“" Nam quia tangens in A ad E F 2 parallelaeft 5 &Pproindead CX,

'op 5 391 corunt A X, C X conjugarz diametri,

€ 20. hujus.
Prop. X LIV, Probl, 2,

Dati conife@ione (A CE), diametrum-invenire.

Apnalyfis.  FaQum fit ; & it C H diameter ; & ad hanc ordina-
tim applicentur AE, B D : bifecat has diameter CH'in H, & E.

Compofitio. Ducatur utcunque reta A E fetionem fecans punétis
A, B ; & huic parallela fiat BD ; bifecentur haein H& F ; & conne:
a. 28, bujms.  &atur H F C. * Erit HC diameter {ectionis, Eodem. licet modojin- -
finitas diametros invenire,

Fig: 141,

Prop. X LV, Probl, 3.

Kig.142.  Dud elliph, vel hyperbola centrum invenire,

!'4,"3 * 2 Doz ducantur utcunque fe&ionis diametri A B,C D ; erit harem
R 44, bujus forere@io centrum f{e€tionis.. i
o
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Prop. X LVI, probl. 4.

Datz parabolz (E C E) axem invenire, Fig. 1447
Analyfis. - Sit C D axis, eique perpendicularis F E ; eft ergo FD _
— D E. Quod (i ducatur utcunque diameter AB , Zerit hac ipli CD 2 45.1. bujus,

parallela; arque idcirco ipfi F E perpendicularis, Hinc

Componitur fic. * Ducatur utcunque diimeter A B, eique ® ftatu- a 44. bujus,
atur perpendicularis E F ; bifectaque E F in D, ® erigatur perpendi- ‘l:: s
aularis D C; erit haec axis parabolz : eft enim D C diameter, *quia
paralicla diametro A B & bifecat ipli perpendiculares EF, ( neque
enim ulla alia ipfas bifecabit) ‘ergo eft axis.

Prop. X LV I1I, Probl, 5.

Ditx hyperbola, vel elliplis (A B C) axes invenire, Fig. 145,
Analyfis. 146.
Efto K D axis ; ergo *bifecar hac fibi perpendiculares utcunque 18.def.1,

. ol 3 - . b j .
ductas A C, in D. Itaque i€ K ® centro fectionis conne@antur K A, 1, 4‘;".?:,}%;
KC, * erunt K A, K C 2quales. Hinc € 4 Lo

Campgria.
¢ Sume K centrum fectionis, & centro K duc utcunque circulum d 4. hujus. .
A E C, fectioni occurrentem pundtis A, C, quz conne&at recta AC; Fig. 147.
bifecetur autem A Cin D, & conne&atur 1DK. Erit DK axis. 148.
Nam duétis K A, K C, ©liquet trigona K D A,K D C fibi mutuo ¢ confr.

«fle 2quilatera, & f proinde xquari angulos K D A,K D G ac idcirco £ 182' ;; ox b
reftos effe :- Bunde K D eft axis, vy {",ﬂ"}“f:
Quod fi per K ducatur MN ipfi AC parallela,” erit M N axis conju- ©'19.4ef 1. ke
gatus ipfi K D.

Prop. X LV 111,

His autem demonftratis, fupereft ut oftendamus noneffe alios axes
ipfarum fe&ionum.

Sifieri poteft, fir alius axis K G. ergo ducti ad hanc perpendiculari
AH,* erit LH=AH ; adedque (jun@i KL)KL>= (K A =) 2 18 def i
KC: idedquecirculus A E C etiam tranfit per L, quod in hyperbola , Wi eEion
manifefté abfurdum ; in ellipfi vero, ducantur CR,LSad M N perac confer.
pendiculares. Et propter LSq -}~ S Kc! ¢=(LKq*=CKqd¢=)d 47.1.
€Rq}-RKq.&MS * SN-|-SKq' = (KMq'=)MR xRN, ¢ g

; 2Le P RS2
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h-3.s2.1, J-RKq. erit LSq—CRq® = (RKq—SKqé=) MS x SN—.
k 2.av. 1. MRxRN, &*proinde L§q}-MRxRN = CRq-}- M§»
SN. Verum (obordinatim applicatas L S, CR)eft L 5q.M§y
l2ra. bajuse SN':: CRqQ MR*RN.ergoLSq—=MS+SN., & CRg=
m 35.5%.  MRxRN. (Nam{i L Sqc—vel =2 M S»xS N, ™effec hinc LS
8.conve 35.3 J-M R« RN, c=vel =2 CRq-}- M S+ SN, contra modo ¢-
ftenfa). " Unde fectio A B C circulus effer ( non vero Elliplis ) cop-
tra hypothelin,
Prop. x LI X. Probl, 6.

Fig-149.  Datd coni fcétione, & punéto (A), non intra fetionem, dato, abeo
ducere retam lineam (A D), quz fe@icnem contingat.

# 4. hujus, _ Seftio data primo (it Parabola, cujus * axis B E punGum datum A
1. Caf. fitinipfa feione.
Analyfis. Tangat AD, axi B C occurrens in D, ductique AE
@ 35.bujus.  ad B C perpendiculari,® erit B E=B D. Itaque '
Compof.  Siex dato punéto A ducatur AE perpendicularis axi BC,
b 33. 1. bujus, & in axe produéto fumatur BD = BE, jungaturque D A, liquet
bhanc parabolen tangere.
2. Caf. Pun&um A fit in ipfo axe.
Fig. 150,  Arahfis. Tangat AD; dutique (it D E axi B C perpendicu-
¢ 35.1. bujus, laris : itaque rurfoseft AB°—=BE.
Compof. Sumatur BE = A B, & abE ducatur E D axi perpene
d 33.1.bajus. dicalaris 3 {e@ioni occarrens in D, & conne&atur D A 5 ¢ coninget
hxc {e&tionem.

3. Caf. Sin datum punQum coincidat vertici B, ¢ liquet duCtam per B axi
e 17. 3. huj perpendicularem efle contingentem. .
4. Caf. Pun@um A datum {it alibi extra agem.

Fig. 151.  Analyfis. Tangat A D, itaque ducti A E ad axem B Cparallell,
f cor4€.9 35. & ordinatim applicatd D E, eritrurfusGEf = A G.

X bujus. Compof. - Per A ducatur A E axi parallela, fatdque G E=AG,
€. 14, 5, Pet E ordinatim applicetur E D, feltioni occurrens in D, & conjuie
g '1.,},,,,-33' “gatur D A : & liquet hanc fetionem contingere.

bujus, A . ¥ : ;
2 g ;,,:};: Sedtio data fit fecundo Hyperbola; cujus * axis tranfverfus KB,
tcentrum F, alympeoti FL, FM.

y. (2f. Pun&um datum A {it in {e&tione,

Fig.152.  Anal. TangatAD; & (it A E perpendichlaris axi B Cs eft igi
w 36,1 bujusiqyy KE, EB™:: KD, D B. Cow:
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Compof. E punito A ducatur A E axi perpéndicularis, » fecetfirque n 16. 6.
KBinD, ut iKD.DB:KE.EB; iungatﬁrque D A, °Contin- © 341 bajus,.
get hac feGtionem.

. Pun&um A fit inaxe, 2 Caf.
Anal. Tangat AD, & (it DE axi perpendicularis : itaque rur- Fig. 153,
fisKE.EB:: "KA.AB.
Compo/. * FiatKE. E B ::K A, AB. & per E ducatur axi per- * o 1.
pendicularis E D, fe&tioni occurrens in D ; & conneQatur DA,
®hzc fectionem continget.

Sit datum pun&um A alicubi intra angulum L F M. 3 Caf.
Aval.  Tangat AD, jun&tique F A producatur , & fiat FO == Fig. 154.
FN; & *ordinatimapplicetur D E. Eftergo OE.EN*®:: OA, *
AN. P 36. 1., bujus,
Compo/. Juncta F A producatur, & fumatur F O —F N, fiarque 9 Xor. 1,
OE.ENq::O A, AN. & ordinatim applicerur ED jungaturg; . 5
DA. r Tanget hc e@ionem. ol

Sit punctum A in F M uni afymptoron, 4 Caf.

Aral.  Tangat A D fe&tionem, afymptoto FL occurrens in P Fig. 1553
fique DQad LF parallela: atque ob ADs=DP, terit A Qs 3. bujus,”
= QF. Hinc t 2,6

Compof. Bifecetur AF in Q, & per Q ducatur QD ad FL pa- . :Méfn
rallela, fectioni occurrens in D, jungatiirque D A. Continget hac fes ¥ 9 Duinse
dtionem. Nam produéti ADinp,obA Qv = QF, xerit AD = e
DP. yquare A D tangit fe&ionem.

Punctura A fit in loco, qui deinceps eft angulo LF M fe@tionem. . Caf.
continentt,

Anal. Tangat AD ; jun@taque AF producatur, cui parallela Fig. 156..
utcunque in fectione fumatur RS ; & bifeti R SinE , conne&tatur z 1. 37. bujus;.
EF, & fiat FO=FN ; eft igitar EO diameter z ipfi A F conju- acor.38,1.bag,
gat2; & per D dud DT ad E O paralleld , erit*A F x F T quarta
pars figurz ad O N. Hinc

Compofitio. - Jun&a A F producatur, eique parallela utcunque du-
catar RS (fectioni occurrens puntis R, & S); bifecerur RSin E 5
junétique E F producatur, & fat FO =F N, = ergo O Neft tranf-
verla diameter, ipfi A F conjugata. * Fiat AF«F T ®qualis quarte * nor. 2
purti figurzz ad O N, & per T ducatur T D ad O N parallela, fectio-
Atoccurrensin D, & jungatur D A, ®Tanger hac fe€tionem, boowv,334, B;
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6.:Caf. Sin affignetur punétum A intraangulum Y F Z, nulla inde tangens
ve 31.1. bujus, duci poterit; ducta enim linca © utramque Y F, Z E fecabit: erg
non tangel.
Sit tertio, feftio data ellip(is, cujus axis B C, centrum F.
1 Caf. Datum punétum A firin {eltione.
Aral.  Tangat A D, & A E ordinatim applicetur ad axem. Eltg,
«d 36 5.bujus. C E. EB::¢CD.DB.
: ‘Compof. Ducatur A E perpendicularis axi C 8 ; & producaty
Fig.157. CB, utficCE.EB*::CD.D B. & connetatur D A, * Tanga

e Not.2.  — frzec Ellipfin.
f 34 1,!;:«]“5. 3 :
2 ‘Caf. Pun&um A (it extra [e&tionem,

Anal. Tangat AD; & juncta A F producatur, & ordinatimap-
o 16.v. buins, Dlicata it DE.  Eftitidem OA.AN#:OEEN.
bEig‘ 158,  Compof. Connectawr A F {cctioni occurensin N,O ; fiatque OA
e AN ":: OE. EN. & per E ad A O ordinatim applicerur E D, fecti.
k 34.1.bujus oni occurrens in D ; & connectatur D A : * tanget hac fectionem,

Fig.159.  Not.v, Daturre@a K B fe@ain A ; oportet producere hang ad
E,itautfit KE.BE:: KA. AB.
3 12,6, *Fiat K A—A B. AB::KB. BE. ergo componendo erit KA,
; AB:KEBE. 2 E F. :

Prop, L, Probl. 7.

Fig 160.  Dati coni{z&ione, lineam contingentem ducere, qua cum axead
partes feétionis angulum faciat, dato angulo acuto zqualem.

Sit fe&tio primum parabole, cujus axis A B.

Fig. 161, Analyfis.  TangatD C fe&tionem, faciens angulum D parem dao
a go. dar.  F. Itaque du@®d CB ad AB perpendiculari, *datur ratio DB ad
b 33.1 hujus. BC5 ergo datur ratio AB ®($D B ) ad B C. “ergo darur angulss
£ jaf. B A C. © quare datur politio r«&z A C, & inde punétum C, &
¢ 943 hinc tangentis CD politio,

Compof.  Sumpto E punétoutcunque in latere dati anguli ducae

E G ad alterum latws F G perpendicularis, & bife&. F G inH, jur

gatur H [, fiarque ang. BA C = ang. GHE: & ab occurfu Cdi

£ 14.v. bujus, CAtar CBad AB perpendicularis ; productique AB, famatar A D
g confir.e 15, = A B; & conneatur D C,? liquet hanc tangere fcétionem

b 4 6. (s.quoniam FG. HG8:DB.AB. &HG. GE%: AB.BC (o

k confhr. ang. GHE*=B AC,& *rc&tos ad G& B) eritexaquo; Fb'(l;::

4
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GE:DB.BC. 'ergo pares funt anguli F,D. 2.E.F, tee
- Sicfecundo Hyperbole, cujus axis A B, centrum X: Fig. 161.
Anal.  Tangat D C, faciens angulum parem dato KH G ; jun- 163,

h » 3 STy G a ik m 3. 1. hujus.
garque X C, & ftatuarur C E axi perpendicularis ; eft 1gitur data ;,rz_ g

ratio XE * EDad E Cq ™ (eadem quz T ad R); irem ® datut ratio o s50.65 & dar.
EC ad ED (ob datos angules ED C, & rectum E). °ergo daturp 1.6.
a0 XEx EDadEDq; ?hoceft ratio X Ead ED, Proindeqda- 9 8- dat.
tur ratio XE ad E C, rergo datur angulus EX C, & s hinc politio | 4 ‘i‘;
retze X C, & hinc punétum C, & hinc tangens C D, g i
Quad fi ducatur alymprotos X F ; ¢ liquet angulum E D C majo- ¢ ¢, y.
sem effe angulo A X E, quoniam D C v produ®a ipfam X F fecabit. v 3. bajus,
Iaque datus angulus non debet effe minor illo, qui feionem con-
tinet.
Compef. Sumatur G pun&um utcunque in latere H G dari anguli;
& a G ducaturad HK perpendicularis G K. y Fiar autem T. R :+ 7 A
M K« KH. KGq. & connetatur M G : dein fiat ang. AX C = 49. bujus.
ang. KM G ; & ab occurfu C z ducatur tangens C D, Dico faltum, a confbr.£4.6.
Ducaturenim C E axi perpendicularis: & propter X E.E Cs:; b 22.6.

MK.KG. ac’ideo XEq. ECq:: M Kq.KGq. & E Cq. XEx ED 5 iz’.’}}}:&ﬂjm.
‘“(R.T:=4)KGq. MK«KH ; eritcx;r,quoXEq. XExED. ;691105
“MKq@MKxKH.“hecef XE.ED::MK.KH. Verum E C. f priis & in-
XE':KG.MK. Ergo rurfus ex @qQuoEC.ED :KG. KH.er. werse.
Poquum anguli E, K redtifint , 8 erit ang. EDC = KHG. ergo 8 6. 6.
attum.

Quod vero X C fe&ioni occurrit, fic oftenditur: Ducatur A F ad h conity.
X A perpendicularis, anguloque A X F fiat zqualis K H L. Cum igitur ‘]‘ ‘-&f’“}“’—,
fitMKxKH.KGq(::t I.R*::)XAq. AFq': HKq. KL q ) wionfr.i 8.5
e HKq.KGq. "erit MK x HK c—H Kq & proinde M Kqc— » 10.5.° .
MKxHK. & MKq.KGq°c—( MK«HK. KGqr::)XAq.o 8.5
AEq. quare XEq.ECqc=X Aq. FAq. & XE.EC q (hoceft p prits.
XA AN)c—XA.AF. rergo AN=D A F, quare X C fecat an- g ;1; 6.

gulum E X F ; & s proprerea festioni occurrit, e, ;,_,,;,},.
Sit tertio fectio elliplis, cujus axis A B, centrum X. Fig. 164.
Analyfis. Tangar C D, faciens angulnm D parem dato G ; jun- 165,

gatarque X C, & fit C E axi perpendicalaris "Eft itaque dara ratio a 37.1. bujus,
CEqadE D x E X * (eadem quz R ad T). Item ratio C Eqad EDq b 4o.da'an,

b dator (ob. datos angulos D, & E); <ergo datur ratio E Dgad ED 4 f' 6“'
XEX.<hoccft ratio EDadEX. © ¢rgo rao E X ad CE dawr. , 17

* Quare darur angules & X C, & hinc *politio rete X C, & inde pun- ¢ 59, dar,

€um C, adeoq; & pofisio tangentis C D, 1 Come g 49. bujws.
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Compof.  Sumpto utcanque punéto F in latere dati anguli, ducatue
fi m’}m.m FH ad GH perpendicalaris ; & fiat R. T *FHq. G Hx HK,
15:,3&,'& 5. jan@iqueKF, fatang. AXC = HKE; & ab occurfu C* duca-

€ 22, 6. turtangens C D, Dicofatum, Namdu&i C Ead A B perpendicy.
m 37.1. bujus, lari, propter XEq . ECq'::KHq.HFq. & ECq.ED«XEy=
n conflr. R.T:"HFqQ.HGxKH.eritexzquo XEq.ED » XE::KHg,
0“0;,}3‘;‘”6 HG=+KH, hoceft XE.ED =:KH.H G.ltem E C.XE :: PHE,
g " HK, ergo rurfus ex zquo ED.EC::HG. H F. Unde cum ang,

q 66  E"=H,qeritquoque ang. D = G. Ergo fatum.

Not. Fieri debet R, T :: F Hq. G H »H K. Iraque %1—2—% =

HK.
Compef. FiarR.TFH. Q=170 umGH. QuFH,
HK = Q«FH __ T«FH=FH,

GH =~  R+«GH

Prop. L 1. Probl, 8.

. Fig. 166. Data coni fe&ione lincam contingentem ducere , qoa cum diame-
tro per taGtum ducta faciat angulum dato angulo acuto (Z ) zqualem,

2 0. hujus, In parabola facilé conficitur. * Tangat enim hanc utcunque CD

beor.s4.1, b, facienscum axe A B angulum D parem dato Z; & per ta&um C du-

¢ confir. catur CE ad A Bparallela: ® Liquet C E efle diametrum, & anga,

d 29, 1. lum D C Ealterno C D A, (hoceft datoZ) ¢ zquari. L.E.F.
Eig.157. . Inhyperbolaverd, cujus axis A B, centrum E,

« 30ge Analyfis. Tangat C D faciens angulum E C D parem dato ; Tri-
gono autem C D E circumferibarur circulus; & duéti per C ad axem
perpendiculari G C Z, per V centrum circuli ducantr V Qad ZG,
& V Yad EG parallele, & [it CSad GE parallela. Eftque Z Gs

¥7.5.CG*u(ZG+rGC.CGqfEG+GD.CGqé::) T, Reergo
-hujus.,, dividendo M C. C G : T—R. R, & bipartiendo antecedentes ® Y G
% CG. k(hoceft VS SQ) :: T—R. R. Hinc _

2 1 6.

6
+3
oS

2
) Compof. Exponatur utcunque re&a FH, foper qui ' defcribamt
= 1p 6 fegmentum circoli capiens angulum (ut F K B) parem dato Z. A
circuli aweem centro N ducatur N O ad F H perpendicularis, * feces
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rirque N O in Put (it NP, PO :: T;'_R‘ R. ducatirque P K ad FH
para].lela, circulom fecansin K, & per K ducatur KL ad protractam
¥ H perpendicularis ; & producarur LK M, & perpendicularis huic
ducarut N X. Jun&td denique K F,far ang. AEC —ang, LFK ; & per

occurfum C * ducatur fe&ionem contingens C D. Dico faftum,  ? 49;".‘-'*&
: o conflr.
Ducatur axi perpendicularis C G ; & quoniam T'_R.R.U:: NP. p 126.
Z q 3o, 3.

PO(XK.KL) erit (duplando antecedentes ) T—R.R:: MK, K L. r37.1. fujus,
& componendo T.R:: ML.KL: * MLXKL, LI(FL*HL).‘t z;.?,
KLg: T.R:rEG«DG.CGq. Eft ergoFL. KL-|-HL KL, %"
s(FL+HL.KLq) = EG.CG4-DG.CG(EG+DG.CCq). ¥
arqui (ob t fimiliatrigona FLK,E G C)veftF L.K L = E G.CG.
ergo HL.KL:: DG. CG.xergoanguli HKL, D CG pares
funt, & y proinde reliqui F K H, E C D ctiam pares funt, 9.€.D.
Quod veroE C fectioni occurrat, fic oftenditur ; (it E T afympto-
tos, & axi A B ducatar perpendicularis A'T. Eftque EAq.ATq, o
2:(T.R=* FLxLH. LKq) ™23 FLq.KLq, “velE Gq.CGq. b ¢4
ergoang. AET c—ang, AE C; ¢ & proiude E C fe&tionem fecat. ¢ prias.
Coroll. Silic FL x HL, KLq:: EG«D G. CGgq. erunt trigo- 4 2. bujus,
maH LK,D G C [imilia,

X 6. 6.
Yy 3o,
Z 1,hujus

Prop, LII,
Si elliplim (cujus Axes A B, C D,& Centrum E) re&a linea (GL)  Fig; 1892
contingat ; angulus (L F E), quem  facit cum diametro (& F) per ta- 170,

éuny (F) duéta, non et minor angulo (LCA) deinceps ei (A C B), 17%.
qui lineis (A €, BC) ad mediam feStionem (C) inclinatis conti-
netur. .
Sit primo EF ad B.C parallela : ergo cam fit AE * —= EB, b erit P
AH=HC ergo,cum E F * it diamerer , ¢ erit A CrangentiG Ly, ;"’6'
parallela: undeang. LFH ¢= (CHE*=)LCH; ccan:.+'7.l.5aja
Sednon(itE F ad B-C parallela, ergo dutd FK ad A Bperpendi- d 5. bujus,
‘calari eruncanguli L B E,F E K inequales, Sctrigona CB E,F E K€ 29- 1+
diffimilia. Non igitureft E Kq, K Fq :: (BEq. (AE=EB).ECq,' ;a"s"':‘i,:f',
‘hmr_e&T. R;éhocelt) GK x KE.KFq, ergoEKq, & GKxKE ;,,[_,'. !;xj:t'
fant inzqualia, & proinde GK, K E inequales funr. * Capiae circulith 33.3.
fegmentum M.Y N angulum parem angulo A C.B: & ergoid femi-k 31. 3+
Sitculo majus eft (nam-ob A E,vel BE ‘o= EC, ™eft uterque angulgsd Ap- . (1
: £ ACE,m 18.1: € 339
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B 30, 6.

2 byp,

b 2.6,

c 5. bujus.

d,19. Ie

e byp.

f: 33.3.
cor, 1.3
4. 1.

ke confr.

1, cor. ad defin.
ad 16. v.buj.

q-35. 3.
1. 6
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A CE, B CE femire@to major, idedque ang. A C B obtufuis). * Fiat
NX.XM:GK.KE & per X ducatur ipfi M N perpendicularis
Y X, & conneftantur MY, N Y; bifectique M Nin T , erigatur ei
perpendicularis O T P, in qua fumpto circuli centro R, ducatur R §ad
Y X perpendicularis ; jungantarque M O, N O: liquet ang. N O T¢
(GG NOM)angulo BCE®(; BC A)zquari ; ideoque efle T Ng,

~ T Oqr:EBq.ECq. Eft vero YS, TRa(XS)r—=OR.TR.&

conversée SY. XYoRO.TO. & duplando antecedentes Z Y.X Y,
= PO.TO. & dividendo Z X. XY. (°hocelt ZX x X Y *(vel
NX«XM).XYq) = (PI.TOq:: TNq. TOgqr :: E Bq.ECq

‘ri) GK«KE KFq. Iraquefi fat NX » X M. X Vq:: G KxKE
"KFEq, serit XV —XY. Etquoniam N Xq. NX*«XM¢t:: (NX

XMv: GK.KE t::)GKq, GK « KE. erit ex aquo NXq. XVq
::GKq. KFq. x& NX.XV::GK.KF; connexa igirur NV, ye-
ritang. N VX = ang. GF K. & (imili difcurfu ang. MV X =
EFK zunde totus ang. NVM =G F E. atquiang. NVM:=3
NY M(ACB). ergoang. GFE=2 ACB, & qui dcinceps ang,
EFLcLCA. 9. 6D : :

Prop. L 111, Probl. g.

Datiellipfi (A B C D) contingentem lineam ducere', quz cum
diametro per tattum duta faciat angulum dato angulo
* juxta prz- acuto (Y) 2qualem. *Oportet autem acutum angulum
cedentem.  datum non effe minorem angulo (A CG) deinceps e
(A € B), quilineis (A C,B C) ad mediam fe&ionem

inclinatis continetur,

Sit primodatus ang. Y == AC G per centrum E ducatur EK ad
B C parallela ; & per occurfum K fe@ionem contingens G H, Dico
faCtum,

Namob.A E*= EB,brit AF = F C: ergo cam K E fit diameter,
cerit A C tangenti H G parallela. ergoan. EKG4=(EFCé=
ACG=°Y. 9. E.F

Sin. ang. Y = A CG, erit qui deinceps Z =2 A € B. Exponatur
utcunque circulus, fin quo fegmentum M N P capiat angulum parem
anguloZ ; bilectique M P in O, ducatur per O ipfi M P perpendi-
cularis N R & (in quo circuli centrum V), & conne@antur M N, PN/
Itaque ang. ACE®(; ACB)c—~ang. MNO®(; MNP,tvel 2 Z).quare
AE.EC c-MO.O N, &AEq.ECq.2(T.R )x~(MOgq.  (NO *OR).
ONqr::)OR,ON.ergo componendo T-}-R.R=RN.ON .&_bipa:dl*

: €nao
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it

—
——— g

endo antecedentes ];'i-'ﬁ Rc=VN. ON. dividendoque

RV O.ON. Sit E?i{ R:VO.0ls(=aON). & peris ro.5.
ducatur 1 X ad M P parallela, & per X ipfa X STadNR paralicla’
& vV Qad M P parallela. ergo cum T—Tz-%. Rt:(V O, OFug )t confr, (5.

V3enin

QS.S X. erit componendo T:zlii{ Rz QX,S5X. & duplando

antecedentes , T-+R. R:: TX. S X . & dividendo T.R:: TS. S X.

Connectantur igitur M X, P X, & fiatang, AEK — ang. MP X. &

per occurfum K ducatur G H tangens (e&tionem. Dico factum. Nam * 21. 3.

ordinatim applicerur K L. éftque H L« LE.KLgx:: (T.Ry: TS. ) e

$Xz:) TO*SX*(MSxSP).S5Xq. bergoHL.KL--LE., 35. 3.

KL"(HL+*LE.KLg=MS§ *SP.SXq°=)MS. SX J-SP. b 23 .

S X. atqui(‘obang. AEK = M P X, & re€os ad L,& S) ¢ eft LE. ¢ 23.6.

KL:SP. XS, ergomanet HL.KL :: M. X §. ergoang.HKL—= ¢ 4“’;’(}"‘

M XS, ergo towsang. HKEf= (ang. M X P =) ang. Z. & qui? i B

deinceps ang. E K G — ang. Y. Ergo fa&um.’ g conffr..
Coroll. SiHLxLE, KLq::MS xSP.XSq. Erit trigonum.

HLK fimile trigono M S X

Problema.
Linea E F coni fetionem fecet, oportet huic para‘ll'elam ducere, Fig- 176,
qua fectionem contingat. Bifecetur E Fin C ; & per C ducatur dia=

meter fectioni occurrens in T3 & per T ducatur T S ad E F parallela;,
hzc feftiancm continget, Res liquido patet.

| APOL:
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Fig. 177
178

179,
130.

a 4% X,bujus,
b 37.1.bujss.

c v.6.
d cor. 20. 6.
e 1,05 226
£ 9.5.

Fig.181,
B 182,
183.
184.
185,
1886,

sheldbiadathin: ) dhdbcdbobbih i

APOLLONII

CONICOR UM
LIB. IIL

Prop, 1.

1 coni fe&ionem, vel circuli circumferentiam contingentes refiz

linez (A C, B D)inter fe conveniant (in E), pérque ta&us(A,

B) ducantur diametri (A D, B C), qua contingentibus occurrant (in

D, C); triangula (AED, B E C) ad verticem fatta, [ibi ipfis z-
qualia erunt.

Per A ducatur AFad B D parallela. Eftque (in parabola) p gr.
AD BF*=uiang. A CF: ablardque communi trapezio A EBF,
reftattriang. AE D = wiang. BE C. Q. E. D

In aliis vero fe&ionibus (cb G F . GB®: GB.G C)%eft GE
G C.(“hoc eft triang. GF A. G CA) ¢ :: (G Fq, G Bq®::) rriang,
GFA.GBD. fquaretriang. GC A —=GBD, & proinde (abla:
to vel addito communi quadrilatero) remanet triang. A E D = triang
BEC. Q.£D. Coroll. Triang.GCA = triang. GBD.

Prop, 11.

lifdem, pefitis, (i in coni fectione , vel circuli circumferentia, fuma:
turaliqued punéum (G), & per ipfum ducantur (KGL, F G M)a-
quidiftantes contingentibus ufque ad diametros 3 quadrilaterum (GL
G 1) faétum ad (A C) unam contingentium, & ad (B C) unam dia-
metrorum, zquale erit triangnlo (A 1 M),quod ad eandem contingen-
tem (A C) & ad alteram diametrum (AD) conftituitur.

Nam
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Nam ob triangulum G K M * zquale quadrilatero A KL C, liquet a 43, vel 43,
(addito vel ablato communi A 1 G K)) tota, vel refidua AIM,GICL ¥ hujus,
zquari.

Prop, III,

lifdem pofitis, (i in coni (etione, vel circuli circumferentia, fuman- Fig, 187.,
tar duo puncta (F, G) & per ipfa ducantur (FHKL,NF I M, & 188,
GHPR,N G XO) zquidiftantes contingentibus, ufque ad diame- 189,
tros, quadrilatera ((L G, RF, & LN, R N) quz ab ipfis fiunt, in
diametris conftituta, inter fe 2qualia erunt. :

Nam quadrilat. GOLH J~4lat. HLCP*= g4lar, GOCP b :93‘:52}:5

b=triang. ARP="2 4lat. MIPR .| triang. AIM ©(hoceft = , 7y, IO
4lat. MIPR |- qlat. FL C1¢=) slat. M F H Re} glat. HLCP.  ». 3.hujus.
®ergo 4lat, GOL H = g4lat. M I?H R. & *proinde etiam qua- 4 2, &34z, 1,
drilae. N 'O LF = quadrila NM R G. 9. E. D. e dr a5 1.

f 2.0%, 1a

Prop, 1V,

Si qua oppolitas feCtiones contingunt duz re@x linex (ACBC) Fig.190.
inter fe conveniant (in C), & Eer taltus (A, B) ducintur diamets
(ADH, B D G) contingentibus occurrentes (in F,G) ; triangula
(ACF, BC G ), qua ad contingentes conftituuntur, (ibi ipfis xqua-
lia erunt,

Per H ducatur tangens H L, * Hac tangenti A G parallela erit , b& a cor.44 s
AD=HD. quare triang. AGD, <= (triang. H L D =) triang. L’ ¥ L
BED. Proinde (addico communi G DF C) erit triang, A CF = §* 3. bias
uwiang. BC G, 9. E. D ‘

Prop, 7,

. Si, qu oppofitas fetiones contingunt, dux re&z (ED,F D)fibi Fig 1913
1ptis occurrant, (in D ); & in fedtionum quavis (B) fumator aliquod

punttum (G), a quo ducanturduz linez,, una quidem G M zquidi-

ftans contingenti ( F D), altera vero (G K H L) zquidiftans ei(FE ),

qux tactus (‘E, F) conjungit triangulum (G H M), quod ab ipfis

conflitvitur ad diametrum (C D) per occurfum dudtze , & triangulo

(KH D), quod eft ad occurfom contingentium,  differt triangulo
(EKL)facto ad contingentes , & ad diagerrum (F C), quz per ta-

&um (F) duda fuerit, B

Nam:

SCD LYON 1
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21909382 Nam ob *diametrum CD, & ordinatim applicatam F E, ® atqua
bip. — GLGMiplisFE, FD parallelas, © Jiquet efle triang. MG H=
¢ 45.5. bujuse piang, CHL |- CDF = triang. KHD-[-FKL,

Coroll. Triang. K F L = quadrilat. M GK D,

Prop. VI,

Fig. 1927 lifdem pofitis, i in una oppofitarum fe@ionum fumatur aliquod
193. pun&am (K), & ab eo ducantur rectz line (K L M, KN X) con-
tingentibus (A F, B G) zquidiftantes, quz & contingentibus (AF,

BG), & diametris (AE C, B E D)occursant 3 quadrilaterum (KE)

ab ip(is fatum ad unam contingentinm (A F), & adunam dimetro.

rum (B D) zquale erit triangulo (A I N) quod ad eandem contingen-

tem, & ad alteram diametrum (A C) conftituitur,

Nam (in 1. fig.) triang. K O N = 4lat. A O MF. unde (addito |
communi A 1K O) triang. A I N = 4lat. K F. Irem (in 2 fig.)duéti
b 3. 3. bujus. contingente C O P Perit triang. CON = glar. KP. additoque
fi i 3 ’;:J.“:' communi QE,triang. C P E (choceft triang. BG E, ¢ hoc eft triang,
e 3 ¥ AFE)c—= 4lat. KE. quareitidem addito communi E I, © erictri-

1 ang. AIN = 4lar. KF, Q. E.D.

Cor. Triang. AFE = 4lat. KE.

2 2.3. hujns,

Prop. V Ll

Fig. 1 94. lifdem pofitis, {i in utraque fe&ione (A B, C D) fumantur aliqua
punéta (K, L), & ab iplis ducantur contingentibus equidiftantes
(MKPRX,NST LW), qua & contingentibus & diametris oc-
currant, quadrilatera (K T,LE,& K Y, L R) i lineis dutis confti-
tuta ad diametros, inter [e 2qualia erunt.

a & hujus, Nam ob quadrilat. K RF O * = triang. AO, erit 4lar. KREI
b s.ax, 1. P={(triang. A EF ¢=) glar. L E.unde 4lat. KR T N = glat. L;
¢ cor, 6. hujus, P& 4lat, KX YO = L R. Quz E. D.

Prop. VIII,
Fig. 195, lifdem pofitis, pro puntis K, L famantur C, D, in quibus diame-
tri (AC, B D) cum fe&tionibus conveniant, & per ipfa ducantur coi-

tingentibus zquidiftentes (D X, C T 5 dico quadrilateram D (i . i
drilatero

SCD LYON 1
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drilatero F C, & quadrilateram X I quadrilatero T O aquale eff.

Namob trigona A EF, BEG * aqualia, berit AE.EG::BE. | ::':f'“
EF; &cconverfé, AL. A G::BE.BF.item AC. AE :: (%261222) ccor, 9. %
BD.BE. ergoex xqualiA C. AG::BD,.BF. ergo “triang. ACT. d 3o. 1.
AGH:: triang. BD X.BFH. arqui triang. AGHf —= BF H. ¢ 2. 6.'
€rgo tri;mg. ACTe—=BDX:" quare 41;(, CH — 4[3[_ DH. & t 1. huguse

4lat, CF = 4lat. DG. Adhzc triang. CE O & —riang. AEF'=§ '#: ¥

z —h 3.ax. 1.
triang. BE G * = triang. DEL ™ergo 4latX1=TO. Quzx 3 ': '
E.D, 1 corox . bujus,

Prop. IX, m 2, ax,y.

lifdem poficis, fi alterum quidem punéum, ut K, fic inter diame- Fig. 196,
tros, alterum vero (it idem quod unum punétorum C, D, wt C; &
ducantur 2quidiftantes ; dico triangulum C E O zquale effe quadri-
latero K E, & quadrilaterum L Oipli L M zquale effe.

Nam triang. C E O *= (triang, AE F*=) 4lat KE, ¢ ergo tri- b :Jf?.! }:;5.
ang CRM =4lat. KO. & 4lat. LM = 4lat. L O, €385 10

Prop. X,

lifdem politis fumantur K, L, non tamen in pun&is, in quibus dia-  Fig.197.
metri fectionibus occurrunt , demonflrandum eft quadrilaterum
LTR X quadrilatero « X K [ zquale effe.

Nam triang. TYE—=YoL* = (triang. BE G ® = triang, , 43+ 1. hujus,
AEF'=) riang X El —X RK. ergorriang. TYE-~XR Kb 1, bujus.
= triang. XE| —{~ Y o L. additoque ntrinque fpatio KXEY L x, ¢ 1. o 1.
‘eritglat LTRx =ox K. 9.E D,

Prop. X1,

lifdem pofitis, fi in quavis fectione (A B) fumatur pun&tum B, & Fig.198.

ab ipfo lineae zquidiftantes ducantur ; una quidem (B M) contingenti
(A E) 2quidiftans, altera verd (BL) zquidiftans ei (A D) qua ra-
€tus conjungic ; triangulum (B F M) quod ab ipfis fit ad diametrum
(GM) per occurfum (E) contingentium dutam, a triangulo (AKL)
contento lined contingente (A K) & diametro (A HL) per tactum,
differe triangulo (K EF), quodad contingentium occurfum contitui-
tur.

K Nam
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2 45. 1 bujus,

APOLLONII Conicornm Lus.1IL
Nam triang, B MF*= (triang. LHF -~ triang. HAE® =)

big.ax, 1. triang, AK L | triang, KFE.

€ 3.a4%,1,

Fig. 199,

2 cory 11, huj.
b 3.ax.1.

& 2,850

Eig, 200,

2 20.3. bujus.
b 4.6

< 38.1, bujus,
d Net.

e 12.6..
£11.4.

g 90 5.,

% 1.6
k15,6

Eig. 201,

Cor, 4lat, BKEM ¢ = rriang. AKL.

Prop, X I'L.

Tifdem pofitis, i in una fectione (AB )fumantur duo punéta (BX),
& ab utrifque fimiliter ducantur zquidiftantes (B LM N, KO XP
ad A D; &BXK,KLSadBE); quadrilatera (B P,K R)ab iplis
conftituta, 2qualia erunt.

Nam quia triang. AOP* = 4latKOES ; &triang. AM Ni=
4lat BMER; Perit 4 lat. MOPN ( =triang A OP — triang,
AMN)>= (4lat KOES—4lactBMER"=) 4lat KXR S
—4lat BMO X, cunde glat KXRS= (4lat MOPN -
4la BMOX =) 4lat BXPN. 2. E.D. :

Prop. XIII,

Siin oppolfitis fe&ionibus (A, B,C, D), quz conjugatz appellan-
tur,re@tx line (A F, B E) contingentes {eétiones (A, B) , qua deine
ceps funt, in unum punctum.(E ) conveniant, & per tactus (A, B) du-
cantur diametri (A H €, BH D) jtriangula (B FH, A G H), quo-
rum communis vertex eft fe&ionum centrum (H), inter fe xquales
erunt.

Per puncta A, & H ducantur AK, L H Mad B E parallelz ; *li-
qutque effe L M, D B diametros conjugatas. Itaque KH. H B ® (hoe
eft A HDH F)¢::HB.HG.¢ergotriang. AGH ¢ = triang.BHF.

. E. D,

QNar. aSitHX.HF:(HB. HG®:: AH.HF)sergoHX =
AH. &ideotriang. AEH * =triang. H G X * — triang. BHE,

P.rap. X1V,

Tifdern pofitis, fi in quavis fetione (B)) fumatur punétum (X),& b
ipfo ducantur linez ?XRS, X OT) zquidiftantes contingentibus
ufque ad diametros (BH D, AH C) ; triangulum (O H T),quod ad
centrum (H) conflituitur, 3 triangulo (X T 8) circa enndem angulum
(T) differt triangulo (H BF, vel A G H) bafin habenti lineam con:
ringensern (B F, vel A G) & verticem fectionum centrum (H).




APOLLONII Conicorwm Lis. 1L &

Ducatur A Y ad B F parallela; & propter * conjugatas diametros 2 20. 2 Aujus:
I M, D B ; & huic ordinatim applicatam A Y, erit A Y. YG ¢(hoc © 40. 1 bujus.
et X 1.TS) =HY.YA <(HB.BF)--T. R. ¢ qiare triang. § +' & ,
OHT = (triang. X T8 -} triang,. BFH.*= ) trang. XT 5. ¢ f;:;m'.",y_,‘, &
wriang AGH. Q E. D, 1.4,

i Prop, XV,

Si oppofitarum feSionum (A B,GS, T,X) qua conjugatz ag- Fig. 202.
pelfantur, unam (A B) contingentes re€tx linee (A DE,B D C) 203.
conveniant (in D), & per tactus (A, B) ducantur diametri (AHF,
BHT); fumatur autem pun¢tum (S) in quavis(G S) fettionum
conjugatarum, & ab ipfo ducantur contingentibus zquidiftantes (S L,
S 1) ulque ad diametros (B T, A F) triangulum (S L Y), quod ab ip~
fisad fectionem conftituitur, majus eft quam triangulum (H L E),
quod ad centrum (H ), triangulo (H C B) bafin habenti lineam con-
ungentem (B C) & verticem (H) centrum fectionum. 2116
b 15.5.
Ducantur XH Gad BC, & G IKad AE, & SOad BT pa- ¢ 11,6,
rallele. Fiantque DB.BE*:: MN.2BC?:: MP (; MN).BC, 4 20.2 Jujs,
‘atque XG. T B :: TB.R. Liquet XG,BT ¢ fore Conju%:tas di- ?;’,7!' :’"’::'
ametros 5 & SO (vel L H) © ordinatim applicari 2d X G,&*M N, 4I'd,}-;ff'15;
fore re&um latos figure ad BT, 8 & R rectum latus figuree ad XG., ° 1. hujus.
PorroDBq.DB x BE®:: (D B.BE*::MP.BC":) MPixh 1. 6. b
BH.'(HGq), BC*BH. permutandoque D Bq.H Gq "(hocelt 1k “?“."ﬂ"@ (@.
triang, D B E. triang. GHI) :: DB'» BE. BCxBH " :: triang. DBE. mp'::f" B
triing C B H. undetriang. GH I° = triang. CBH. Arqui HL. 5 xy,
LE.*:(HB.BC9:HB.MPr(R.XG)--MP.BCs(DB.og. 5.
BEvel GHHI)=)R.XG-GH.HIt=HL.LF. v unde P 4- €.
triang. SLY = (triang. 1 L F ~|-triang. HG1x =) triang. HLF d 5 /6.,
~-unang. CBH. 9. E.D. juses 115;;”
/it,. DBxBE.BCxBH:: triang. D B E. ll’i:{ﬂg. CBH. ¢ conffr.
Nam ducantur CV, DQad B H perpendiculares. Eftque D Q xt 11.5.
BE.DB*BE*:(D Q.DB":CV. CB*:) CV»BH,C B x uar-thujus,
BH.& permutando D Qx BE ¢ (hoceft 2 triang. D BE). CVx 7 * %™
BH(2triang, CBH):: DB»B E.CB»BH ¢ ::triang. DBE. }, ;. 6.
triang. CB H, ' C 4L:3s .
' el | Prop,d 15,80 15,5
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Prop, XV I,

Fig. 204. Si coni fe€tionem , vel circuli circumferentiam contingentes dug
205, rtectelinex (AC, B C) inunum conveniant (in C); & ab aliquo
pun&o (D) eorum, quz funt in fectione , ducatur linea (DF) uni
(B C) contingentium zquidiftans, quz & fectionem,& alteram(AC)
contingentinm {ecet (in E, & F) ; utquadrata contingentium (B C,

A C) inter fefe, ita erit retangulum contentum lineis (F E,ED)
uz interjiciuntur inter fetionem & contingentem, ad quadratum

linez (A E) inter zquidiftantem (F E) & tadtum (A) interjeéta,

a 46.0 471, Per A, B ducantur diametri AGH,KBL ; & DNad A Cparal-

b 6-’2-_ (haj. Jela, * Liquet effe F K = K D. ®unde F E » E D-|~ D Kq = EKq

q 11‘6’-“;?‘@ Item C Bq. triang C B L < (triang C A H) ¢ :: EKq triang. EK
21,6, 4::DKq. triang DK N ©:: EKq — DKq. triang E K L —triang

€19 9. DK N (hoc eft ;) FE<ED. 4lat D L (6=triang AEG). ergo

£ P”""';-  permutatim C Bq. FE «E D:: (triang CAH.triang AEG ")

§ % "4 C Aq AEq. veliterum permutando CBq, C Aq::FE xE D,AEq,

i ~E. D - Feley |

Qcm!!. 1. FE+xED.CBq: AEqACq.

D Bq. triang. DK N :: vpA
2+ 2 CBq. triang. CBL ::% FE xED. 4lat. DL,

Prop, XV 11,

Fig.207.  Si conife&ionem, vel circuli citcumferentiam contingentes duz re-

208. &z linez (A C, B C) inunum conveniant (in C); fumantur autem
in fe&tione duo quavis puné&ta (D, E), & ab 1is ducantur linex (EFIK,
D F G H) contingentibus 2quidiftantes ), qua & (ibi ipfis, & * lincz
occurrant ; ut quadrata contingentium (A C, B C)inter fefe, ita erit
retangulum contentum lineis (K F, F E), qua interjiciuntur inter fe-
&ionem, & linearum occurfum (F), ad re@tangulum quod lineis (HE,
E D) fimiliter fumptis continetur.

= {efioni

* Cor; 2. pras,  Per A, B 'ducantur diametri AMLN,BXOP , & DX,
a 3. bujws.  E M rangentibus parallele. Lftque KF«FE.4lat FM 2(vel 4lat

365822 FXy* . (Elq triang EIMY::) A Cg. triang A CN € (velu

€ 1. bujus,

ang B CP). Similique difcurfu, H Fx FE. glat FX:: CBg. trie
ang BCP. &inversé 4lat FX. HF x FE ::triang. BCP. CBg.
ergo
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ergoex 2quali KF+FE. H F+rFE:: ACq.CBg. 9.E.D.  Fig.209.
Si punctum F intra fe@tionem cadat, [imilis eft difcurfus , nili quod
pro. 6. 2. adhiberi debeat 5. 2 Elem. (in pracedenti.)

prap. XV IIL

Si oppofitas fectiones (AB,MN) contingentes duz re&tz linexz Fig. 210,
(ACLE,BCH) inter fe conveniant (in C ) ; fumatur autem in
quavis fectione (M N) aliquod punétum (D), & ab.eo ducatur linea
(D EG E) uni contingentium (B C) =quidiftans, quae & (e&ionem,
& alteram contingentium fecer m (F, & E) : ur quadrata comtingen-
tiam (B C, C A) inter fefe, ita erit re&angulum contentum lineis(FE,
E D), qua interjiciuncur inter feétionem & contingentem (A E) ad
quadratum lineze (A E;inter zquidiftantem (F E), & taGtum (A)in-

terjecta,

lDui:.lmr DXad AE parallela. Eftque FExED.{-DOq* =2 48. 1. Biojs
O Eq. acBCq. triang B C L (vel triang A C H)®::(O E q. tri- fj f‘cf'n 6
ang,o EL?:DOgq. triang DOX d:FExED, 4la. DL © (vel ¢ :“:':’;;jfm.. '
triang, A E G). itemque triang. A CH. ACqb:triang. A EG. d 19.5.

AEq, ErgoexzqualiBCq,ACquFEXED. AEq. Q. E.D, €6 bajus,

Prop. XIX.

Siquz oppofitas ft&iones continguat duz rectz (AF,DF) in unum Fig. 211..
conveniant (in F), & ducantur contingentibus zquidiftantes,(GHIKL,
MNXO L) quz & fibi ipfis & fefioni occurrant; ut quadrata
contingentium ( A F, F D) inter fefe, ita erit reftangulum contentum
lineis (G I, L 1) qua interjiciuntur inter fe&tionem, & linearum oc-
curfom, ad: rectanguium, quod lineis(M L, L X) fimiliter (umprtis-
continetur, '

Sint HA E CND E B diametri, & XR, IP tangentibus AF,.
DF parallelz. Eftque A Fq. triang AF S * (vel triang DF T) P2 a 4. bajass
(HLq. triang HL O ®.x: H I triang HIP¢ ) GL« LL glat b16.5. e222.6
T O 4( vel glat K X). itémque triang DET.D Fq© :: 4lat K X 3‘7‘0’;;:,6“-:”‘1-
MLx*LX. ergoexzquo AFq. DFq::G L+ EhoMExiL X 9% e
2:€.D;

Prop. X X.
Si quz oppofitas fectiones (A B,C D) contingunt duz re@z linex Fig z12,.

(AF, CF) libi invicem occusrant ; & per occurfum (E) ducatur ki-
nea
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70 ° APOLLONII Conicornm Lus, 1I,

nza (B F H D) ta&us conjungenti (A C) aquidiltans, qua fecet 4.
tramque {eétionem (in B D) ; ducatur autem alia linea(G LSMNX)
zquidiftans eidem, fectionefque & contingentes fecans : erit ur g,
¢tangulum contentum lineis (B F, F D), quz inter occurfum feQig.
num, & fectones interjicinntar, ad quadratum lineze contingentis(AF),
itareftangulum, quod continetur lineis (G L, L X) interfectiones, &
contingentem interjectis,ad quadratum linez (A L) ad taum abfciffz,

a 384139 2. Sint A E H, E F diametri; ducantirque GP, BRad AE pargl-
b ”"J‘;"! ... Jelz. Eftque BFq.*(BF«FD). triang B FR ® (triang A E )
¢ 16.3.0 23, 5+ LS. triang LYH® :: G L« L X, glat GLF P ¢(triang’ ALN),
dig.s. (6, ltemtriang AFH.AFqc©:triang ALN. A Lq. €rgo ex xquo
« 5. bujus, BFxFD,AFquGL<«LX, ALq. 9. E D.

Coroll. Triang. BER.BF «FD:: 4lat GLFP. GLx LX,

Prop. X2kl

Fig. 213, lifdem pofitis, i in fe&ione fumantar duo pun@ta (G, K), & per
; ipla ducantur reéta linez ; una quidem (N X GO P, vel K ST) con-
tingenti (A F) zquidiftans; altera vero(GL M, vel K O V x %)
linez (A C) tadtus conjungenti zquidiftans ; quz & [ibi ipfis, & fe-
&ionibus occurrant : Erit ut rectangulum contentum lineis(B F, ED),
qua interjiciuntur inter occurfum contingentium, & fectiones, ad qua-
dratum contingentis (A F) ; ita reCtangulum contentum lineis (KO,
O ») inter fetiones, & linearum occurfum interjeiis, ad reStangu-
lum, quod lineis (N O, O G) fimiliter famptis continetur.

a4r1.1.buj. - NamAFq. triang AFH * (iriang B Y’F) "2 XOgq. triang

bibs.et 136X Ow P :: XGqtriang XGM € :NOx O G.4lat GO wM

GeUe16 Jui. A (4lat KORT). «ltem triang. BYF.BF«F D :: © glar KORT,

2 m.'r,,,id_'KOsO,.,.ergo exzquali AFqQ.BFxFD a2 NO«OG,KO*
O . atqueinverse.

Prop. x X11.,

ig.214, _ Sioppolitas fectiones (A, B) contingant duz relz linee (AG,
PR BD) irr)!?er fe zquidiftantes 3 ducantur §utem aliz linez, qua & fibi
iplis, & fe&ionibus occurrant (wna quidem K E M) contingentibus

zquidiftans, altera vero (G X E) zquidiftans ¢i (A B), qua tadtus

conjungit : erit ut tranfverfum latus ad reGtum figurz , quee ad lineam

(A B)tactus conjungentera conftitvitur ; ita reétangulum contelrgtm;:

a 3 iné
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fineis (G E, X E) inter feCtionem, & linearum occurfum interje®is,
ad rectangulum, quod lineis (K E, EM) fimiliter famptis continetur.

Ducantur G F, X N ad A C parallele : hz (& parallela hisKM); 51, buins
ad * diametrum A B ordinatim applicantur : quare BL x LA. K Lqb ok ijm:
bu(ABR°:BNxNA*°(FAxNA)XNq ¢::BLxLA_FA € COr. 16,1 harjo..
xNA. KLg—X Nq(—ELq) (hoceft)¢:: FLxENSKExEM. d 19.5.
atqui FLxLN#=GE «EX." ergoAB. R: GE«EX, KE«§ ™
EM. 2.E. D. °$3-4.E§‘f:!;

Not. c(._ﬂ@d FL+xLN Z‘-BL*LA—-FA:NAHC pa[er.°48.l. L
Bifecerur B A, vel F NinZ. Eftque BL « LAJLZAqQ = (ZLgh7 ¥ 115
k=FL:LN-|ZNq'=) FL *LNJ-FA XAN-I—ZA‘]{”" 6.
(namZqu-_:BN * AN+ ZA(I). ergo BL = LA:FLx 2. 8%, T
LN-J-FAxAN.

Prop, XX [I7].

Siin oppofitis fetionibus (A B, C D,E F,GH), qua conjugatz  Fig. 2143
appellantur, duz reéte linee (AL,EL), contingentes oppolitas
fectiones (A B, E F) conveniant in quavis fectione (in L) ; ducantur
autem aliquz linez (GO, HS)zquidiitantes contingentibus(AL,EL
quae & fibi iplis, & aliis fetionibus (C D, G H) occurrant : ut qua-
drara contingentium (A L, E L) inter fefe, itaerit reGtangulum con-
tentum lineis (G X, X O) qu inter fe@iones, & occurfum (X) inter-
jiciuntur ad reCangulum ,  quod lineis (H X, X S) fimiliter fumptis
continetur,

Ducantur ST ad AL, & O Y ad E L parallelz. Eftque HP *=
PS,&GM*=MO; acELq.triang EV L. * (triang. A L x) 2 4 bujus.
:PXq. triang PNX<:HX »HS. 4lat TNXS% (XRY O), L’;‘}g; o
lem triang. AL x. ALq<::4lat. XRYO.G XX O, ex aquo /P
grur ELg. ALq:: HX+XS. GX+XO. Quod E. D. '

Prop. XX1V,

Siin oppofitis feionibus (A, B, C,1D) quas conjugatas appella- Fig.216..
- mws, 2 centro (E) ad fe@iones ducantor duz linez (A G,D B) qua- 217,
fim una quidem (A C) fi tranfverfa diameter, altera verd (D B) re-
5 & ducantur aliz linez (F L, M R) his diamerris quidiftantes,
Qo & fibi ipfis, & feGionibus occurrant, ira ut occurfus (X)) fit in
90 nter quatuor fetiones intermedio: reCtangulum contentum
Rorttonibus (F X, X L) linez diametro tranfverfi xquidiftantis, un
cum
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73 APOLLONII Covicornm Liz. I1.

cum €0, ad quod re&angulum ex portionibus (M X, X R) linez aqui.
diftantis re&tz diametro proportionem habet eandem, quam diametr
reétx (D B) quadratum ad quadratum tranfver(z (A C) ; 2quale erjg
duplo quadrari,quod a dimidia (A E) tranlver(z diametri confRituityr,

1 Not. RN«MN-I-NXxPX=RX+XM.Nam NX x PX .
0952 OXq":ONq.PergoNXnPX—}-OXq-}-RN‘NM:
pract. (ONG-f-RN«NM°=OMg=)RXx*» XM-|-O0Xq. unde
q 3-4% L . (guferendo O X qutrinque) qerit NX*PX - RN *NM=

RX+XM, :

2 Not. LXxXF|-XHxXK=FK~+HF (velLH+HF
t 6. 2. NamK X x X H 41 Hqr=1Xq/ square KX+ X H -J.I Hq+
s a1, LXxXF=(Xq-|-LX«XFt=1Fqt=)LH+HF .| IHg,
t §.2. & (avferendo commune IHQ) verit KX »XH-|- LX «XF=
us3.ax.% LHxHFE
2 14.5. SintSET, VEY afymptoti; Gtque occurlus primo in angulo
bg6. 1.8 1.2 SEV,vel SEY. Per A ducaturtangens S A V. Eftque D Bq. ACq
hujns. 1 (DEq.AEq® (hoceft) :SA+AV. AEQ° =SA. AEL
23. 6. AV.AE (hoceft)¢:: NX. XH-| - PX.XK*=)NX x PX.XH
#6 . xXK°%: DEQ--NX xPX. AEq-J-XH«XK" (hocelts)
1.2, bujus. © M # MNE(vel RN*MN) }-NX=*PX. fLH«HF 8(ul
8. 2.hujus, FK=H F)--XHx XK (hoe eft)® ) RX*XM.EK=HF+
h 1 Not. XH* XK ::)DBq. ACq. atqui LX = XF ~~ XH » XK'= FK
k1.5, JHF!=AEq ergo LX*XF --LH « HF -|- X H» XK=
mo2 ey, 2AEq 2 £.D. SinoccorfusH Lt in afymptoto, erit FH x HL
n 7.5 f—=A Eq. & MH+HR =DEq unde D E q. AEq": MH+»

HR. FH*HL, &3aFH+HL"®» =12 AEq.

c
d
e
f
8

Prop. XXV

Fig. 219,  lifdem politis, (it linearum ipfis A C, B D~aquidiftantium occur-
fus inuna fectionum (D B)atque in puné&o X, ut politum eft : Dico
retangulum (O X N)) contentum portionibus linez, qua tranfverlz
diametro (A C) zquidiftat, majus efle, majus eft quam 1llud, ad quod
rectangulum (R X M), ex portionibus linez quidiftantis rectz dia=
metro (D B), eandem proportionem habet, quar rect diametrigu-
dratum ad quadratum tranfverfz, duplo quadrati ejus, quod a dimidia

. tranfverfx diametri conftituitur.
a 11. 2 hajus.

s ro-xbujus, N DEqe (ideft PMxMH ), EAq*(LK*KS)::"I;Xl;

b J’}fpr.in prac.
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APOLLONII Couicorum L1z.1II. 73

XH.SXxXL<:RX*XM. TX*XK::DEq.EAq; 4 atqui ¢ To.5.Nen.r,
O TxTN=2AEq. <ide6que OX « X N < (hoc eft T X« XK | ¢ 23. 2 buyeu.
OTxTN)=TXxXK--2AEq. Q.ED. : f;z‘of""
Not. * PXxXH — PMxMH = RXxXM. & xS X *uid Norad sy
sXL_LK;KS:TX!XK bujues,
Net. OX KXNZ:TXsXK_l_OT;TN, X v.n0t.ad g,

Z v.mot,ad 245,

Prop, X XV I

Quod (i 2quidiftantium occurfus ad pun@®um X fit in una (ectio- Fig.2zo0.
num A C, ut pofitum eft ; retangulum (L X F) , quod continetur
portionibus linez 2quidiftantis tranfverfz diametro (A C), minus erit
quam illud, ad quod re¢tangulum (R X G), portionibus alterius linez
contentum, eandem proportionem habet quam reétz diametri qua-
dratum, ad quadratum tran(ver(e, duplo quadrati -¢jus, quoda dimi-
dia tranfverfa diametri conftituitur,

Nam ((imili ratione) D Eq. *(hoceft VG« G S,bvel RS = SG). a 11. 2 hujus,
AEqQ:VX XS KX+«XH  “:RS+SG--VX«XS. Ath s.zz. bujses,
KX » X S%hoceft) :: RX »XG. AEq KX x X H. Atqui: ;r;’f.

AEqQ *= (LH« HF=)KX « XH —LX X F. & fproinde2AEqe 11.2, baj,

+~LXxXF=KX+XH-|«A Eq. f 2 ax.1.hyj.
* oid, Not,2.ad
Not, 1.* R$xSGJ<-VX«XS=RX*XG. 24.ujus,
2. SLH+«HF=KX*:XH—-LX+«XE _gw”n?:.ad:;,
wjus,

Prop, XXV II.

Siin Ellipfi vel circuli circumferentia ducantur conjugatz diametri - Figi 221,
(A G, B D), quarum altera quidem (A C) fitre&a, altera vero( BD)
tranfver(a: & ducantur duz recte linex (KM, N H) diametris z-
quidiftantes, qua & (ibiiplis, & fe@ionibus occurrant - quadrara ex
portionibus (N F, F H) linez quidiftantis tranfvere diametro, ‘quz
inter fe&ionem, & linearum occurfum interjiciuntur, affumentia figu-
ras(KF « Z, & EM = Y)ex portionibus (K F, F M) linez, quz re-
&=z diametro ®quidiftat, inter linearum occurfum (F), & feétionem

interjectis, (imiles & fimiliter defcriptas ei, quz ad reftam diame-
- tram conftituitur, quadrato tranfverfee diametri zqualia erunt,

Ducatur N X ad A E parallela. Simeque R, S re@a latera-pro diz-
L metris
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24 APOL EONII Conicornm Lis. 1L
a 12. 6. metris BD, A C; *fiantque N X.Vv:: AC, S::KL. X. Et propter

b 16.%. R, A C,BD,S++" erit R. BD “hocelt NXq. DXxXB):: AC,

czr. 1. bajus,

SeuNX.Vi: NXqNX+V. Unde N X«VE=(DX=+XB
t—)B Eq— X Eq (—~NGq). Simili difcurfu KL =X — B Eq—
FGq. fergo NX« Vo~ KL* X NGq-{-FGq=:BEq,
latqui 2 NGq}-2FGq= H Fq-}-FNq. &:NX »V -2 K[

.:x.:. X (hoceft 2F L » V -}~ :KL *X)"=FM * Y -|-KF #Z, ner.
mes9.2 BOHFQ+FNQ-FM«Y- KF+Z=4BEq°=BDyg,
&EI D.

Siin oppofitis feétionibus (A, B C, D), quas conjugatas appella.

Prop. XXV 1III,

mus, ducantur diametri conjugate (A C, B D), ut earum altera (AC)
re&a [ir, altera (B D) tranfverfa ; & ducantur duz reétz linex (FK,
L N) diametris 2quidiftantes, qua & {ibi ipfis, & fectionibus occur
rant : Quadrata ex portionibus (L G, G N)linez xquidiftantis refiz
diametro (A C), quz inter linearum occurfum, & feétiones interjici-
untur, ad quadrata ex portionibus (FG, G K) alterius linez, qua
tranfver(z diametro (B D) zquidiftant, inter fectiones, & occurfum
linearum interjeélis, eandem proportionem habent, quam re&tz dia-
metri quadratum ad quadratum tranfver(z.

- 1.5, Ordinatim applicentur F C, & 1 X. Eftque AFq. EBq:: *ACq
2 cor, 19.6. BDq*: R.BD :; FOq (EHq).DO = OB b.. CXx*X A, LXq (EMg)
h, ll;l.bﬂJuS.c::AEq. [ & X aX A -]—- EHq. EBq_}_DO ,\0 B __]__‘ El\dq
§1%5.  4(hoceft):: X Eq-|- EHq.O Eq -}~ E Mq. © (hoc eft):: L Mg,

d 6.
= fs..z”s. -G Mq. FHq+4-G Hq*:: 2L Mq -2 GMq. 2 F Hq -2 GHq
£ 9,2 iChoc eft) :: L Gq ~|-GNq.FGg-}- GKq 8:: ACq.BDq.. 9.E.D;"
g 11.5s

. Lemma pro [:q.

Fig.223.  Sitlinea reGta compolita 4~} |- ¢ ~|- 4. Erit Quad. a—|- 6
Quad. ¢~} a = bb - co~f- 24 * 1 b~ c~|- 4. hoceft an |- bb
2ba - cc~|1aa J= 268 = bb -\~ e - 2bat-2¢a+} 244,

Big. 224, lifdempoliiis, fi linea (L N) re@z diametro zquidiftans, fecet

Frop. X X1 X.

afymptotos 5 quadrata ex ipfius portionibus (X G, G O), quainter
linearum occurfum, & afymptotos interjiciuntar, affumentia. dimidic
um quadrati fadti 3 re@ta diametro, ad quadrata ex postionibus (F G),
! ; : GXK,
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G K)linez (F K) qu tranfverfz diametro zquidiftar, inter occurfum
linearum, & fe€tiones interje@tis, eandem proportionem habent, quam
re&tx diametri quadratum, ad quadratum tranfverfe.
a 16.2, bujsn,

Nam obLX = ON’ erit I"Gq _l_' GNq bom X6 q_l— G Oq b lemm. prac

2LX« XN°(|~2AEq). ergo XGq-{-GOq-2AEqc la:.iujr;s.
(++ACq).FGq-»GKq*:: LGq-}-GNg. FGq~|-GKq“::d 7.5.
ﬁcq BDq. a‘?&bﬁ. D, : e 28, fmjm_

Prop. XX X.

Si hyperbolen contingentes duz reéta linee (A D, C D) fibi ipfis Fig. 225.
occurrant 3 & per taétus (A, C) producatur linea (A C) ; per occur-
fum yero ( D) ducatur linea (DL) 2quidiftans uni (F E), alymptoton

F E, FG), feétionémque & lineam tactus conjungentem fecans, bifa-
riam dividetur (in K).

Jungatur ED BM; fitque FH —=F B: ducanturque BE, KN 2 48 12.6.
ad A Cparallelz. Eftque D Nq.NKq*:(FBq. BEq®:: HB, R bcora.a. huj.
¢:)HN«NB.NKq. ¢unde HN«NB=DNgq. “item MF « 3 21. L bujus,
FD = FBq. Ergo DNg - MF «FD'= (HN=«NB|- > 7 _
FBq.5=) F Nq ergo DN = N M. “ quare D K= KL. 2.ED. f2.ax. ;j. h

g 6.2

Corell. F Bq.BEq:: HN =N B. NKq. !I; conv, 6.14
2..6-
Prop. XX X I,

Si qua oppofitas e&iones contingunt duz re&z linex (A C, B C) Fig. 226,
fibi ipfis occurrant ; & per ta&tus (A, B) linea (A B) producatur ; per
occurfum vero (C) ducatur linea (C H) zquidiftans afymptoro (EF),
que fetionem, & lineam raftus conjungentem fecet 5 linea (CH) . ¢ >
inter occurfum, & eam qua taltus conjungit interjeda a fetione bi- = 4y,

fariam dividetur (in G).
cor. P!"C.

Ducantur re@tz CED, & imEKMN&GXadA B, quam ;‘;4,&7,2. é.
KF,G Lad CD parallele E''que NL x LK. LGq* ::(EKq.KFqc g.5.
2)MLq.LGq. ©unde NL « LK=M Lgq. ¢ quare M Lq |- d 2ax 1
KEq—= (NL+« LK J~KEq*=LEqf=) GXq. ergo cizm?q‘s': &%
GXq MLq]-KEq :: XCq.LGq-{-KFq; "erit XCq= > =™
(LCq1-KFq=)‘(EXq)*CE=ED, 'ergoCX=XDk 338 1.buj.
“‘Jdedqu: CG=GH. 1 conv. §. 34
L2 Prop, ™ 24 6.

SCD LYON 1
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Prop. XX X11.

Fig227. g hyperbolen contingentes dux re€tz linez (A F, C F) fibiip(is
occurrant ; & per taus (A C) producatur linea (A C); per con-
tingentium vero occurfum (C) ducatur linea (FK) taétus conjungenti
(A C) zquidiftans ; & per pun&um-(H), quod conjungentem tadtus
(A C) bifariam fecat, ducatur linea (H K) zquidiftans afymptoton

a. wr. y0. buj. alteri (DE) : que (H K) inter di¢um pun&tum (H), & lineam 2.

b 422, 6. quidiftantem (F K) incerjicitur, a fe&tione bifariam dividetur (in L),

c 959

d:37:1. bujus. - Dacantur BE, L Mad A C parallelz. Eitque G M x-M B.MLg,.

F;.:x.r. *::(DBq.BEq?::) HMq MLg. “unde GM *MB =HMq

o Not. “lemHD x DF = D Bq. “ergoHMq-|-HD x D F = (DBg
h 2.6, ~}~GM »MB f = )DMgq. sergo FM — MH."& propterea KL= LH,
k1,2 Not. Fiat DZ = M H, tftque MD» D F-|-MH «DF &~

Jiz.axet,  HD«DF, ‘idedque (addendo utriqueipfumr MHq-) MD x DF
m pris. ._FMH*D-FFI-‘MH(]“—"(HD“D‘F"]—-‘MH(]"':DMQ":)
3.ax. 3. MDxDELMD =FM, ergo(ablato communi M D » D F) MD

;-“”ﬂr- *FM°=MH*»D F.}-MHqQ?»>=DZxDF--DZ qq=Fz
q 3.3 *ZDr=MD=«FM. square FZ.F M= MD.ZD. & compo-
;;‘2'- nendo ZM. FM::ZM.Z D. unde FEMt=(Z Dv=)HM.,
tgs.

nsr‘onﬂr. Prop. X X X 111,

Fig.228.  §i quaoppofitas fe@iones contingunt, duz re&z linez (AG,
D G), fibi ipfis occurrant, & per tactus (A, D) linea (A D) produ-
catur ; per contingentium verd occurfum (G) ducatur linea (CF)
zquidiftans ta&tus conjungenti (A D); & per punctum (L), quod
conjungentem taétus (A D) bifariam fecat, ducatur linea (L N) qui-
diftans alymptorton alteri (H K), conveni¢nfque cum fe&ione, & cum
linea 2quidiftante (F C) per occutfum (G) duéta :- qua (L N)inter
distum punctum (L) & lineam aquidiftantem (F N) interjicicur,a.

24, 22,6, feCtione bifariam dividetur (in M),

beer. 30.b4j.  Ducantur M Pad AD, & EK, M Xad G H parallelz. Eftque

fi" l:; MPq,PLg*:(HEq. EKq®: EXxXB. X Mqc«:: +HEq+

e 38. 1. huj, EX* XB.EKq-|~-XMq (hoceft) :: ¢ HXq (vel PMq)* G Hx

£:34.1.0¢.° HL+~} X Mq(vel)::) 'PMq. GH »HL |~ HPq. ergo PLg 5=
9. 51 GHx HL--HPq. "quare LP=P G. & ¥ confequenter LM

i fﬂ"'ﬁ‘. 5’ ll _—
k 2,6, G M N‘
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Prop. XXX1V.

Siin una (D C)afymptoton (D C,DE) hpperbolz, fumatur ali- Fig.229;
quod punétum ( C); ab edque rettalinea (CE) fectionem contin- 3
gat; & per taétum (B) ducatur 2quidiftans (F G) afymptroto (D C);
quz (C G) per dictum punctum (C) tranfi, alteri (D E) afympto-
ton 2quidiftans, & {ettione bifariam dividetur (in A.)

& 1. M .

Ducantur AH ad CD, & BK ad DE parallelz ; éftque CB*=1b 2, zgfmjm
BE; Pideoque CK = KD. Item KB «+KD ¢ =CA =« CD, ¢ 123 bujns,
dhocet CGx CK=CA=CD. © quare CG, CA:: (CD,45%.48.1,
Ky 2,10 Q. Evbs £ Siat0

£ priis, .
Prop. XXXV,

lifdem pofitis, (i4 fampto pun&to (C) ducatur reQa linea (CF) Fig.230:.
fectionem fecans in duobus punétis (A, F); eritut tota (F C) ad eam
(C A), qu extra fumitur, ita inter fefe’ portiones (FL, L A) illius
(F A), qua. intra feétionem continetur, '

Ducantur CNX,KAVM,OPBR, YF parallelead DE ; & 2 8. 2 hujus.
APS,TERMXadC D parallele. Eftque AC*=F G acid- 0468145
Circo TG *= (KA =) DS.& CKP=(TF =) DY.unde DK § 3*: %
i=CY. Irem retang HK. re@ang KN :: (DK.KC%:CY.KCe, 1. ¢ "
ExEC.CA%:: MKIK A:: © re¢tang M D. retang AD (hocf 7. s.
eft) "::) reang M D. retang D B« ('vel retang ON) ::re@t. g 4.6+
MD—reftang HK, retang O N—rectang K N (hoc eft) :: rect, B 1> ?f‘f'”"’
MH. re@tang K B :: "retang M H. re&. AH (obreftang K S"— }tls-; (,“;’fg_
retang HO; & ABcommune::MV. VA #:: FLLLA":FC, ?6‘3.“'::.
CA. 9.E.D. 810§

Prop. XXXV I,

 lifdem pofitis, i 2 pun&to (G) du&a linea (H G) neque fc&ionem Fig, 231).
induobus punétis fecet, neque 2quidiftans fit afymptoto (C E), fed
cum oppolita fectione conveniar (in A) ; erit ut tota (A K) ad lineam
(K 1), qu inter feionem (H), & zquidiftantem (K L) per taétum -
(B) interjicitur ; itaquz (A G)eft inter oppofitam fectionem (A) &.
alymptoton (€ G) ad eam (& H), qua inter afymptoton (C G), &
alicram fe®ionem (H), e
Ducantue:

SCD LYON
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Ducantur HM, AN adC G parallelz; & B X,GP,R HSN
paralielx ad DE. Eitquereftang N C. retang C H*: (N S.§
#PAG.GH::DH. GH.(obAD=4GH)*:; CS5.5G?::reqf
: CR reétang RG ®::rectang N C -}~ reftang CR. reftang CH
2 hujus, F(velreétang L X& vel re®ang B G) -}~ re@tang RG (hoceft):;
3.2 hujus. reétang. N L. re@tang R X (hoceft ®::) re@tang N L. re&tang LH
L\T;% :*NR.RH:*PAK.K#:*AG.GH. Q.E.D.

A 73 Not. Reang R X =re@ang LH. ob re@tang XH ‘=refang,
2 hujus. M B, & commune rectang B H.

-
“y

¥

2 AR

_,‘Jn_;m.

o’

-

e e -
v u *

—pewe g "D B0 O

-y

Prop, XXXV IL

Siconi fe&ionem, vel circuli circumferentiam, vel feftiones oppe-
fitas, contingentes duz reétx linee (A C, B.C) (ibi ipiis occurran,
& per ta&tus (A, B) producatur linea(A B); a contingentium vero
accurfu (C) ducatur linea (CF) fectionem tecans in duobus punétis
(D, F) 5 erit ut tota (F C) ad eam (C D)) quz extra {umitur. ita pors
tiones (F E, E D) inter {efe, quz alinca (A B) rtactus conjungente
fiunt.

Ducantur diametri C H,A K3 & re€tz DP,F R ad A C parallelz,
& LF M,N D O parallelz ad A B.

2 4. Gars . Eltque triang L M C. triang XO C:*LMq, X Oq:LCq

b :'9 0-1“'_; CXgq*: F Cq.CDq*: F Mq. D Ogq #:: triang FRM. triang DPO
baj. et 2.0, o tiiang L A K (Choc eit glar, LCRF). triang X A N (hoc eft

c 2826 4la. XCPD)*:LAq AXqc:FEq, EDq®:F Cq.CDq. “qua

dirf. FEED:FC.CD. O ED.

£ A5 Coroll, LM:XO :FE.ED,

Fig. 232,
233.
234

prop. XXXV I11,

Tifdem pofitis, Si per contingentium occurfum (C) ducatur recs
linea (C O) zquidiftans tactus conjungenti (A B); & per punctum
(£), quod conjungentem tactus bifariam dividit, ducatur linea (FO)
fecans, & fectionem ipfam in duobus punétis (F, D), & lineam xquk
dittantem (C O) per occurfom dudtam :  erit ut tota (£ O) ad cam
(O D), qua extra fomirur inter fe@ionem, & lincam xquidiftantemy
ita portiones (F E, ED) inter fefe, qua a linea (A B) tactus confiil:
gente efficiuntur. h
a cor, prac, Ducantur L FK M,D HGXN paru“cl:e adAB s ac FR, GP
4.6, ad F Cparallelz. EftqueF E.ED* - LM. X{{*:LC,CX FO.
CA A DY FEED, 9.B.D. Pro.

Fig.234.
236.
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Prop, XXXIX,

Si, quze oppofitas fe&iones contingunt,duz rectx linez (AD, BD) Fig.237:

fibi iplis occurrant, & per taétus (A, B) linea (A R) producatur sa
gontingentium vero occurfu (D) du@a linea (E G) & urramique fe-
&ionem (E,F) & lineam (A B) tatus ‘conjungentem fecet (in G):
erit ut tora (EG) ad eam (F G), qua extra fumitur inter fectionem
& conjungentem taftus; ita portiones (E D, D F) inter fefe quz
inter fectiones (E, F), & contingentiom occurfum (D) interjicinna
tur.

Per centrum Cducatur ACK ; & fiant E HSK,FNMXO
ad A B paraliclz, ac EP F Rwad A B parallelz. Eftque E H.HD »::.
EM.MD. & HD.HS*:MD.MX. unde exzquo EH.HS :: a 4. 6.
EM. MX. ® quare EHq. FMgq © (id efttriang. EHP, triang b 16.5. &z,
FMR)::H Sq. M Xq ¢ (hoceft triang D HS. D M X.) atqui tri- > s
angE HP ‘=triang A SK ~}- triang H D S. & triang F M R ¢ — £ %
triang. A X N |- triang DM X. ¢quare triang H D §, triang DMX d 11, bujus,
(‘hoceft H Dq. D Mq © vel EDq. DFq) :: triang A SK. triang e 19. 5.
AXN*:KAq.ANq. EftamemK 1. AN: EG, GF(NamKaA, f 22. 6
AQ=EG.GQ & A QAN “: GQ.GF; adesque ex - 8 7+
QoK A. AN::EG.GF). Sergodemumeft EG. G F:: ED.DE,

sE. D,
Q'.Not. KA.AN=EG.GF.

prop. X L,

lildem pofitic, {i per contingentium occurfum (D) ducatur reéta Fig.238;.
linea (F G) tatus conjungenti (A B) zquidiftans 3. & a puncto (E), ;
quod conjungentem tactus bifariam dividit, ducatur linea (HL) fe-
@ns utramque fectionem ('in H, K) & aquidiftantem (F G in L)ei,.
Fuz taétus conjungit :- erit ut tota (H L) ad eam (L K), quz extra
lmitur, inter 2quidiftantem, & feStionem, ita portiones (NEEX)
inter fefe, que inter fetiones, & conjungentem tactus interjiciuntur,

Ducantur ACX T ; & parallela HN M X,KOBad AB; &2 1r.huju,
HR,KSad AD. Eftque triang HR N, @ (triang XM A - tri- b 4 &22.6.
Mg M N D). triang KS O *( triang AY P ~jtriang PO D)P:: b ¢ 4.6.
tNq.KOq:: M Aq. AP (namHN. KO < :HE,EK ¢ X A. d 34.1.857.5
AY:MA, AP) b miang X M A, triang YAP °: triang M N D.

triang ©*915°
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£ Nor triangPOD®:: MNq.POq®:NDq.DOq f:: HLq. L Kqs
%ﬁﬁ“’é“ 115 HEq. EKq. * quare HL.LK~HE. EK. 2.E. D,

45 ¢y, M. ND.DO:HL.LK NamND.DO* :(MD.Dp
MRS AnHV VK i) BLL K, '

Prop. X L 5 A

Fig. 239. 8i parabolen contingentes tres rect linex (AE, CE, DF) inter
240. fe conveniant, in eandem proportionem fecabuntur. (E D. DA :; CF,
FE::FB.BD).
a2y 2-5?‘{" Ducatur A C, quam bifecet EG. Si hxc per tatum B tranfit, pa.
b 35'.‘- %)+ rallela, & *erit diameter. & PEB =B G. & DFad AC* paralle.
" la. ¢ Unde E D =DA. & EF =FG.,¢ & DB = BF, quare liqug
propolitum.
Sin per alind pun&um H tranfeat ; per H ducatur tangens K HLad
A Cpanllela , & diameter MBX (per B) ad E G * parallela; &
;" ordinatim applicentur A O, C P (ab A, & C). Eritque M B*=Bp,
g1.%. ideoque MF8 = FC. & EL®# =LC (ob EH '=HG). unde
h 7.5, FC.LC":(MF.EL*:+MC,EC)XC.GC. item LCCE
k 15, 5. (1.2:) GC.' CA. ergoex zquali FC, C E+: XC. C A. quarejn-
it g verse dividendo FC.FE ::(CX.XA:)ED.D A (namK A EA
83k 1.2 BO.ON"::DAL AN, & permutando KA. ADg
(EA.AN°:)GA.AX. & EA KA ::CA. G A. unde ex z-
;4 E i qualiEA.AD::C A. A X, dividendoque ED. A D :: C X.XA)
» v s Porro,CX.XA°::CP.AO*:3CP.+ A O (hocelt)q: B
D B. ergoED.AD ::BF. DB. :

Props X L 1L

Si in hyperbola, vel ellipli, vel circuli ci.rcumr”eremij, vel opfmﬁ:is

?‘i . L] - - . . .
B ij;. fe@ionibus,ab extremo diametri (A B) ducantur linez (A C, B D)
243, zquidiftantes ei, quz ordinatim applicataelt 5 & dacatur glia qua-

piam linea (C E) quomodocunque contingens ; abfcindet ex iplis li
neas (A C, B D) continentes re€tangulum zquale quarta parti figie
rx, quz ad eandem diametrum (A B) conflituitur.

Per centrum F ducatur FG'Had A C vel B D parallela. In hae
a 16, hu, el *dianeter (pura F ) ipli A B conjogata. Irem per tatum Edu-
catur EL ad A C parallcla; & EM parallcla ad AB. Eftque l;f;




AE®: AFE.E L. unde (in hyperbole) KF. A'F. ¢ (KF4~AF. AF | b cor.37.1 6
FL(hoceft) :: KA. AL, vel(inellipli) per converfam rationem & ¢ 12- 5.
permutando. K FoA F) (vel F B KA A L. & quare K B) (F Bz d inverse 3}
KF; vel FB 4-KF)KFuKL(AL2KAvwel AL4.KA). KA. o K
thocelt BD.FH :: L E. A C. unde BD+«ACi=(FHxLEét= P
FH*FM="FGq*=)TR*=BDxAC!' 9. E.D, ¢

) g 34.1. h 38.a.baj L rif.dg‘lai 16 1. bujus, b vazx.

: é : Prop, XLIIT, 2

1 §i hypetbolen contingat reta linea (C H), abfcindet ex alympto- Fig. 144:
tis (D C, D E) ad feétionis centrum (D) lineas (D C, D H) conti-
nentes rectangulum zquale ei, quod continetur lincis (D F,DG) ab-
fciffis ab altera contingente (F'G), ad fe@ionis verticem (B ), qui eft
ad axem (B D). :
“Dugantue /AK,BLadDG; & AM, BNadCD parallelz, a 3:3 bujies,
Fique € H '=2AH; &ideo CD b=1>AM. & DH'= 2AK. b # 6."
udeCD «DH = (4AKx AM¢=) 4 BL xBN. Simili dif- § S43.1.
cirfa 4 BL X BN=FD«DG. ¢unde CDx DH=FD x DG, ¢ 1 4"
EeD,; i

Non aliter argumentabimur, etfi D B non fit axis, fed alia quapi-

am diameter.

Prop. "X L1V,

Si quae Fiyperbolen, vel oppofitas [etiones contingunt, duz rectz Fig. 245.
linez (C F, E G ) occurrant afymprotis ( DC, D E); quz ( CE, 246.
G F)ad occurfus ducuntur, linex (A B) tadtus (A, B) conjungenti
zquidiftantes erunt, . ;

NamobCD«DF*=ED«DG,%rit CD,ED.:: D G.DE 3 43 bjus.
“quare CE, G F parillelz funt. "ergo HG. G E:: HE.F C. item P ;“‘56'&,‘.
GE. GB:* 2.1 1 FC.CA. ergoex zquo HG.G B :: HF. F A.Z 54 5“.;“‘-
inverséque GB.H G «: FA.HF. &divisc HB.HG :: H A, HE, = *
“quare G F; & A B parallelz funt. Q. E. D,

Prop, XLV,

“Siin hyperbola, vel ¢llipf, vel circnli circumferentia, vel oppolitis Fig. 247

feftionibus, ab exttemo axis (A'B) linex (A C,BD) ad rectos an-- 248,

gulos ducantur, & quarta parti figure xquale rectangulum (A F B,

AG 8) comparetur ad axem ex utraque parte; quod in hyperbola

Quidem, & {x Gionibus oppolitis excedat figuri quadratd, in ellipli ve-
M o
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rQ deficiat ; &  ducarurlinea (E.C) fe@tioneny contingensj ot
renfque eis (A C, B D) quae fnt ad rectos angulos ;- linez(CF, DE)
qua ab occurfibus, (C, DY) ducuntar ad punéta, (F, G)-ex eoicofhmf

- ratione fatd, angulos rectos (C F D,D'G C)adea (F,G) efficient,

€ 3.1
£ 2cor, 131,

Fig, 249.
A T

% praciet $1.3:
b 2n 3¢
<. in praced,

Fig. 251,

o lzs

2. 46. bugus
bi1s. 1.

£i4.6.

g 36. 1. buj.
hia, &4‘6‘!
ko5,

] 9, CETR

Nam A C+B Di= (% TR =) AFxEB: nide A C, AFed
FB. BD. itemanguliC AF, EB D bre&tifunt. ¢ ergoang. ACF
=ang BF D. ¢ & ang. AFC =ang. FD B. ergo cum anguli
A CF, AF C * conficiant unum reGum, etiam anguli BF D,AF ¢
uni re¢to aquabuntur, unde (in ellip(i) reliquus. D F-Q /- re&ws erir,
Simili difenr(u apgulus C'G D reus oftendetur,. | - \ iy

Prop. XLV I.

lifdem pofitis , linex conjunéta zquales facient.angulos (A CF,
D CG, & CDEF,BDG).ad contingentes (C.D, B:D).

Circulns enim diamegro D C delcriptus, *per punca F, G tranfis
bit. undeang. D'C G Pangulo D FG, choc eft angulo A CF, 2quas
tur. Similiter ang.C D F — ang. B.D G, Q E, D,

F_rag. XLKIT,

lifdem pofitis, linea (H E) ab:occurf. (H). conjan@tacum (€6,
FD) perpendicularis eft. ad contingentes (C D),

Sinegas, efto H'L ad E C perpendicularis ; & ordinatim, applice-
tur E M (ad B D parallela).. Argpe dbang, GDB = (ang. GDF
bex)ang. L DH: & “re@tosDB'G, D L H, erunt trigona G BB,
DHL fimilia. quare BD: DL %: (GD.DH4:: EC.CH (obf
milia trigona G.DH,F C H; nam anguli-*CFE H, D.G H: redi:
funt, & qui ad H zquales, vel communes) ::% A C.. G L. (obfimilia
trigona CAF.CLH)'; nam-& hicang. ACF*=ang. LCH.&
anguli, FA C,CL H redti funt). ergo;permutando DL, CL::
(BD.AC':BK. AKs:BM.AM®::)DE. EC. ergo inver~
s¢ CL.DL :: EC.DE. & divis¢ €D . DL::CDDE; quare
DL¥*= DE. ' 9, E, 4. Ergo HiE potius eft perpendicularis ad’
EC, 2ED.

Bropé
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Prop: XLV I11.

- lifdem pofitis, oftendendum &ft lineas (€ F; EG), qwﬂt 3 ta %4 du- Figi 253
contur ad puhita (B, G) ex compatatiofie fada, xquales continert 354
angelos (CEF, G E D)ad contingentem (C'D),

Circulusenim diametro : DH dtfcrl'ptus “itkanfit per pun&a EG ; 38,3 .
b(ob angulos D G H, DEH reétos) unde ang. D E G °= (ang DHG " ::'.- ;: 47. b.

dzzang. CHF °==)-ang. CEF.’ ; Y : . d 151,
Not.l | lahyperbele anguliD H G, G HF funt idem angulus.

: Prap. XLiyx,

Jiffem pofitis, (i3 puntorum aliquo (G) ad contingentem (C D) Fig.ayy.
agatur perpendicularis (G H); quarafacto punéto (H) ducuntar 256,
ad axis extrema (A, B) angulos rectos (A H B) continebunt.

Nam (ob an%u]os D B G,DHG ! rettos) circulus fuper diametro 2 /-
D G defcriptus ® traniit per puncta B, H. unde ang. G H B< — ang. . f: 3-
BDG*=ang AGCe=ang AHC ‘=ang G H B. ergo (addito ¢ 4,'_i;jw.
comtmuni angulo B H C, vel AH G) 8 eritang. AH B=ang.CH®G ¢ xv.
i=re&, 9. F. D, £1.ax. 1,

Not, ang. AG C=ang. A H C. Nam(ob "refos angulos CAG, ﬁ ;,;f' B
CH G) circulus, diametro C'G deferiptus , "per pun&a A, H tranli-

bit, i quo anguli A G C; A H C éidem arcui A C infiftent,& proin-
de‘zquales erunt.

- \Prop. L,

lifdemn policis, i wfeSionis centro (1) ducatur linea (HL) contin- Fig.25%,
genti occurrens, zquidiftanique linee (F E) pettadtom (E) & per 258,
i(if‘UtR(F) punétorum dullze erit (H L) 2qualis dimidio (F B) axis

B 00t ’ ‘

Jungantur’EG, AL, LG,ILB,duc‘ttv&rq; GM ad EF paraliela. Eftque a 7y,

- (WFH 4= HG)EN *= NG idesq; EL® = LM.Irem (ob ang. b ».6.

DEG *= (ang CEF=) ang EMG.) Erit EG = G M. quare € 43, bajass

M GLE="ang GLM. erg6 G L ad EM eft perpendicutaris. . %™

Pergoang AL B eft ceftus, ® ergo’ circulus diametro A B defcrips £g ;.

“Stranfibre ped E ;-6 radins H L radio H A zquabitas, 2 EiD, g 49 bujusy
: 3 s Sadiealt LEY gl

: M: Prop,
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Fig 259.

ga R AN oW

AP O.L LONII Coicérint * © \ Lus.IIL

Prop. LI,

Si in hyperbola, vel oppofitis fe&tionibus ad axem (A B), compare-
tur re&anhgulum (A D B, AE B) &quale quartz parti fignez, exce.
denfque figura quadrata; & a punétis (D, E) ex comparatione fa.
&is ad quamlibet fectionem inclinentur rect linez (O F,E F); ma-
jor (E F) minorem (D F) quantitate axis (A B) fuperabit.

Re&ta F K H tangat feQionem in' F, & per centrum- C ducatr
G C Had F D parallela. Eftque ang. KH G2'== (ang KF Db =)
ang G FH. unde GH*= (GF¢=)G E(obCD = CE). Item
FD¢=2:GC. & CHf=CB (ideoque 2:CH = A B). Eergo
EF (hoceft :GH) = (2GC }-2CH=)FD-}-AB. & ED,

Propi L II

Siin ellip(i ad majorem axem (A B) ex utraque parte comparetur
re@tangulum (A C B, A D B) zquale quart parti figura, deficiénlg;
figura quadrara ; & a punétis (C, D) ex comparatione fatis ad fe-
&ionem inelinentur re&a linex (C E, D E), -1pfi axi (A'B) zquales
erunt, : -

Re@aF E H rangat fectionem, & per centrum'G ducatur G KH
2d CE parallela. Eftquedng HEK *= (ang ¥ E C*=) ang EHC.
unde KH <= (K E¢=) K D (ob GC *= GD). 5 ergo C E *(26K)
4-ERDGKH)=2GH =2AG==AB &= GE-=ED,

Prop, LALI.

Siin hyperbola, vel ellipfi, vel circuli ¢ircumferentia, vel tgpoﬁ:is
fe&@ionibus ab extremo diametri (A C) ducantur linez (A D, CE)
ordinatim applicatis zquidiftantes ; ;& adi&tis terminis. (A; C) ad
idem fe&@ionis punétum (B) duf line (A B, CB) fecent 2quidi-
fantes (A D, C E) ; reftangulum ex:abfciffis (A D,'C E) factum,
xquale erit figarz , que ad eandem diametrum (A C) conflitwitar,

Onrdinatim applicetur B F. Eftque A F. F B:* (hocelt A C.CF)

. -CE.FB*(hoceRAC. AD)>=AF = CF,F Bq¢: TR

Tq(ACq).T R *=AC.CE-AC, AD?= ACq.CE »AD
fergoCE*» AD=TR. 2.E,D. 3 ?
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pProp, LIV,

S coni fectionem, vel circuli circumferentiam contiugentes duz re-
&z linez (A D, C D) fibi iplis occurrant 3 & per ractus (C, A) du-
«cantur contingentibus zquidiftantes (C G, A F); ataé&ibus vero ad
idem fectionis punétum (H) duétz linez (A H, C H) xquidiftantes
fecent (in G, & F) ;  reGangulum conftans ex abfciflis (AF,CG)
ad quadratm linez (A C) tactus conjungentis, proportionem habe-
bit compofitam ex proportione,quam habet quadratum portioni:(EB)
linez (D E) ab occorfu (D) condingentium ad punétum ( E) medium
conjungentis tactus duéta, qua eft intra fectionem ad quadratum re-
liguz (B D), & ex proportione, quam habet re&angulum ex contin-
gentibus (A D,C D) fatum, ad quartam partem quadrati linez(AC)
tactus conjungentis.

Per H, Bducantur KHO X L,M B N ad A C parallelz; Liquet
MN fe&ionem * tangere, & fore MB>= BN &KO'=0OL.
(nmAE<=EC) tem HO*=0X, *quare HK =XL. &
XK=LH. HincAMq.MB=«BN (MBq)s:: AKq. XK*KH
(LHx KH ). & permutando AMq.AKq::MB«B N. LHx
KH. "item NC » AM. A Mq.::LCx AK, AKq ergoexzquali
NC* AM.MBxBN uLCxAK, LH«*KH!=LC,LH
"EA.AC)-|-AK.KH." (GC.AC)'=FA+G C.ACq":
NC+AM. MB »BN°=NCxxAM. NDxDM *(EBgq
BDg) + ND »DM.M:B»BN q(CDxD A, AE+xEC)
_'Egoﬁf\ »GC.ACq=EBqBDq|-CD ~DAAE=EC,

. €. D )
© MNet, i, NC+AM.AMq:LC+ AK. AKq. Nam (prop-
ter parallelas AC KL, MN)elt AM, AK*::NC.LC. & per-
mutando AM . NC :: AK.LC. *hoc eff AMg.AM=NC::
AKq. AK xL C. & inversc.

Not. 2. NCx AM.ND DM ::EBq. BDg. Nam AM
ACN. NDxDM* = (AM.DM ¢(EB. BD) |- C N.ND
XEB.BD)=EB.BD+|~EB.BD¢=) EBq. B q.

Not. 3. NDxDM.MBxBN :: CDxDA. AE+EC,
Nam ND x DM.MB »BN¢= (N D.BN ?(hoceft CD.EC)
4+ DM.MB *(hocet DALAE) =CD, EC-|-DA.AE
Z)CDxDAECxAE,

=

2

> Brep,

85

Fig. 263..

2 & e 4

b ex. 4.6,

c byp.

d 465&5' 471.
bujur,

€ 3.ax. 1.

f 2. ax. 1.

g 16, bujus,

k- Not, 1.

1 13.6.

m 4.6,

nIr.gs

€ 23.6;
d 2. 6

e 23. 6
£ 4.6,
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PNP. L¥,

Fig. 264.  Siquxoppolitasfectiones contingunt, rectz linex (A .G,DG) (i
aplis occurrant 5 & peroceurfum (G) ducatur linea (C E). conjup.
genti taltus (A D) zquidiftans ; per tactus veroducantur contingep.
tibus xquidiftantes (A M, DM) s & a ta&ibus ad idem alterins fe.
<Yionis punétam (F) ducantur linez (A F, F A), qua fecent zquidi.
ftantes (DM, A M), re€anguivm conftans ex abfciflis (A H, N)
ad quadratum linez (A D) taétus conjungentis; eandem proportionem
habebit, quam re€tangulum ex contingentibus (AG, D G) fadtum ag
quadratum linex (C G) ab occurfu (G ) ad feftionem duéta, qua qui-
dem (C G) conjungenti tatus (D A) zquidiftet.

3 e Per F ducatur F LK Bad A D parallels Eftque EGq, *(vel CGg)

a 20, hujus. G in e+ B <L F *(\’CIKF ® LP). LDLI 1rem GDq(,D;

b Not.2. GA:LDqGLDxAK. ex zqualiigiur CGqQ GDxGA:KF

€236 wLE LD« AK<=KF. AK'(A'D.DN)-j-LE. LDAD,

4 4.6 AH) =ADDN-{-AD.AH*=ADgDN=AH, ain
versc GD*GA.CGq:: DN « AH. ADq. 2. E, D,

Not. 1. EG=CG&LF=KB,velKF="1LB. Namb-
¢ 38, 2bujus. feltd ADin O, “erit G O reGta diamerer, cut conjugata qua ad AD
fer. 6. parallela. ergoCG=GE & BP=PF. fitemKP =PL éer
g a5l 20KB =LF&c,

Not, 2. GDq.GD«GA 3 LDq. LD x AK. Nam propter
b 4. 6 1 con- parallelas AD,K Lerit GD. L'D™:: GA. KA. & permutando GD.

versé. GA.*(hocetGDq.GD+GA):: LD ,KA* (hog eft) :: LDg,
X 3,0 LDxK A,
prop, LV1,

¥Fig, 265, _ Siqua vnam oppofitarum fe&tionum contingunt, retx line (AE,
B E) libi ipfis occurrant ; & per tactus (A, B) ducantur contingen-
tibus zquidiftantes (BN, AM) ; A taltibus vero ad idem aherivs
fe&ionis punétum (C) ducanrur inez (A C,BC), quz aquidiftantes
(BN, A M) fecent (n N,M) : re&angulum conftans ex abfcifis(BN,
A M) ad quadratum lince (A B) tadtus corfungentis proportionem
habebit compofiram ex proportione, quam habet quadratum portionis
(L D) linez, ad punétum L medium corjungentis tactus (A B) du-
€, qua cft inter diGtum pun@um (L), & alteram fectionem (D) ad
quas




APOLLONII Conicorum Lz, 111 8,

quadratum ejus (D E), qua inter fetionem (D), & occurfum (E) in-
terjicitur 5 - ex proportione, quam habet rectangulum:, ex contin-
gentibus (AE, BE) faétum ad quartam partem quadrati linez (A B)
taétus conjungentis,

Ducartur CGK, D Ead A B parallélz, Eftque BH q HDq 2 xr
(HD+«DF)>:B K%P-I{ *KC*(CGxK c)_q,'tempg,, B Hc.] b 18, &L}n;.
BHq<: G A+»BK.BKq. ergo ex xquali FAxBH.HD « DF € Xot. 2.
«G A=BK. C G=KC. atquiFAfBH.HDn DfFd— FA=» d s'd{f'&’
BH. HE+E E¢(LDy. DEq)4-H Ex EF. 0D *DFf(AEnf ao o
EB.AL =L B). tergoLDgxD Eg’—I—AE xEB.ALxLB=g 1.5,
GA*BK. CG+*KC'=BK.K "“(AM.AB)_]_GA_CGH 23.6.
k(NB. AB)= A M.AB-~NB.A Bi=—AM « N B.ABqE: k 4. 6.
LDy DEq-|-AE~EB.AL¥LB. 9,E. D

L Not. 1, HD:DF.&PK:CG Nam ob ALIZLBI@P-

"ef HD =DF. "& K X = XG. item X Cr= X P.oergo PK — ™ ** 4.6
CGe N 47. 1. bupe
Nor. 20 FAxBH: BHq:>GA«BK.BKq. Nam. proptee =~ -
parallelas B A, FH, GK,, 1’E‘rill‘?ﬁ. AG::HI;I'.B- K. &gl;:lfl,mfp ex.2.uelq 8
undo F'Au H B 9 (hocelt F 4 <H B/HBq) : A G, BK (hoceltq 1.6, "

AGxBK/BKg): (L . |

Not, 3. FAxBH: HEx EF :’.LDq.DEq.. Nam B A« BE £ 236
HExEFr=FA.EEs(LD;!D EB J4~BH.HE S(LD.DJE)‘ ex, 4.6
=LD.DE-j- LD. DEr=LDq. DEq.

Nst. 4. HE<EF.HD«DF *AE«EB. ALxLB. Namt 23.6..
HEXEF.HD «D F t=HEHDV(EB. B L)4+EF. DFU(EA, " 4 6.
AL\:EB' BL‘;‘EA.ALt:EB‘*EA;BL-x'A*L_- 2

APOL:
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APOLLONII

CONICORUM
LIB. IV,

Prop. 1.

0.2 I'in coni feQtione, velcirculi circumferentia fumatur aliquod puns
e S &um (D) extra; atqueabeoad fedtionem ducantur guz rgu&:c
linez (D B, DC); unaquidem(D B) contingens, altera vero(DC)
in dusbus puntis (E, C) fecans ; /& quam proportionem habet tota
linea fecans (C D) ad partem fui ipfius (D C), quae exira fumicur, ih-
ter punctum (D) & fe&tionem interje@®a ; in eandem dividaur, quz
(C E) eftintra, ita ut rectz line2 ejuldem rationis ad unum punétum
conveniant (CD.DE:: CE.FE); que ata&u (B) ad divifionem
(F) ducitur, occurret fetioni 3 & qua ab occurfn ducitur ad punétom

(D) extra fumptum, fectionem continget,

Eft quafliconverfa 372 3ii. -

a 4.2.buj.  ExD* ducaturtangens D A, & conneftarur A B, fecans D C in
b 37. 3.bujw. G, ergo CG.GE®: (CD.DE* ) CF.FE. ergo componendo
i CE.GE4:CE.FE. ergoGE = FE, ergopunéta G, F coinci-
e dunt. Q.E.D.
Caroll,. B,Afcat DCinF.

Prop. 1 I,

Hazec quidem communiter in omnibus fe€tionibus demonftrata fant
at in fola hyperbola (i linea D B fe&tionem contingar, & D Cin pus-
&isE, C fecer, pun@a vero E, C contineant taétum ad B, & pufie

&um D fit extra angulum afymptotis comprehenfum, fimiliter ?el
(c-
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demonftratio. * Poffumus enim a pun&o D aliam ducere contingen- * 49. 2. huj.
tem D A, & quz reliqua funt ad demon(trationem, perhicere,

Prop, 111,

lifdem exiftentibus pun&a E, C punQum B non contineant, lique Fig, 267.
punétum D intra angulum afymptotis comprehenfum, poterimus a
punéto D alreram contingentem ducere, quz [t D A, & reliqua fi-
militer demon(trare.

Prop. IV,

lifdem pofi:is, fi occurlus E, C contineant ta®um ad B ; & pun- Fig. 268.
&um D firin angulo (L X N), qui deinceps eft angulo (KX N) a-
fymptotis (K L, M N) comprehenfo; linea quz a taétu (B)ad divi-
({mem (F) ducitur, occurret oppofitz fe&tioni; & quz ab occurfa
ducitur eandem fectionem continger,

Ex D *ducatur DH tangens oppofitam fe&ionem,& conne@atur HB, A5 z'f:J"
feeans CEinG, *ergo CG. GE::(CD.DE<::)CR.FE & 5>
componendo CE. GE :: CE.FE. dergo pun&1 G, F coincidunt. d 3. 5.
9Q.E.D,

Coroll, H Bfecat D CinF,
Prop, V,
lildem politis, i punéum D (it in una (X N) afymptoton ; que 2 Fig. 269.

2

pun&to B ad F ducitur, eidem afymproto (X N) @quidiftabit,

Nam per Bdu®a B G ad X N paralleli, erit furfus CG. GE*:: :t];?b;P o

(CD.DE"::) CF.FE. ergocomponendo,CE. GE::CE.FE. ¢ 55
Sunde G, & F coincidunt,

Prop. V I.

Siin hyperbola extra fumatur aliquod pun@&um(D), 3 quo ad fe&i- Fig. 270,
onem ducantur du rect linea: (D B, D F); altera” quidem (D B)
contingens, altera vero (D F) aquidiftans uni afymptototon ; & z-
quidiftantis portio (E D) inter fectionem & pun&tum (D) interje&ta,
&qualis fic ei (E F), quxintra fetionem continetur : linea, quaa
tacta (B) ducitur ad factum pun&tum (F), occurret {ectioni ; & qua
ab occur(u ducitur ad punctum extra fumptum (D) fe&ionem contin-
et N Pona-
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a 49.2. bujus.
b 30, 3.bujus.

< byp.

Fig.271,

a 31.3. buj.
b Bypoth,

Fig.2721

a 34. 3. buj,
b hyp.

Fig- 273,

249, 2, baj,
b cor,1. 4. 5,

catur tangens D A, conjungatur B A, fecans D Fin G. ergo EG b=

APOLLONII Conicorume Lis.1V.

Ponatur D intra angulum afymptotis comprehenfum ; ex D 2y,

E Dc=EF, quare punéta E, F coincidunt. 2. E. D,
Cooll. ABfecatDEinF,

Prop. V1II,

lildem pofitis, fic punétum D in angulo deinceps ei, qui afympte.
tis continetur. Dico etiam fic eadem evenire.

Iterum, ex D ducatur tangens D H, & conne&atur H B fecans DE
inG. ergoEG*=ED"=EF. ergo non differunt punéta F,G,

Q.E.D.

Prep. VIII,

Tifdem peofitis, fit punétum D in afymptotonund (M N), & reli
qua eadem fiant ;. dico lineam, quz a taétu (B) ad extremam partem
(F) fumpta (D F) ducitur, zquidiftantem efle afymptoto (M N), in

qua eft punétum D.

Nam ducatur B G ad M N parallela, ergorurfus E G*= (ED)
b— EF, & punéta G,F coincidunt, 2. &.D.

Prop. 1X.

Siabeodem pun&o (D) ducantur duze re&tz linee (DE,DF),
quarum utraque coni fectionem, vel circuli circumferentiam in duo-
bus punétis fecer; & quam proportionem habent totz linex (ED,
F D) ad portiones (D H, D G), qua extra fumuntur, in eam dividan-
tur, que funt intra (E H,.F G) ; ita ut partes ejudem rationis ad ide
punétum conveniant (ED.DH:: EK.KH. & FD , DG =F
L G), qua per diviliones (L, K)) ducitur linea, feétioni in duobus pun-
&is occurret 3 & quam ab occurfu ad punétum (D) extra (umptum:
ducuntur, fectionem contingent.

A punéto D *ducantur contingentes D A; D B ;- & conjungatur
A B, hze’fecat DEinK; *& DFinL, unde liquet propolitum.

Prop,
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Prop, X,

" Hzcquidem communiter in omnibus, at in fola hyperbola, fi alia
sidem eadem fint, unius autem re@z linex occurfus contineant oc-
curfus alterivs ; & punétum D (it incra angulum afymptotis compre=
henfum, eadem prorfus evenient, qua di&ta funt, utin fecundo theo-
remate tradidimus,
Prop. X1,

lifdem politis, (i unius linea occurfiis occurfus alterius non contine-
ant, & punétum D [it intra angulum afymptotis comprehenfom , &
figura, & demonftratio eadem erit, qu in tertio theoremate,

Prop. XIL

lifdem pofitis, fi anius linez (D F) occurfus (F, G) alterius (D E)
occurfus (E, H ) contineant ; & fumptum punétum (D) fit in angulo
(PR X)deinceps ei, qui afymptotis (P O, N X) comprehenditur ;
linea per diviliones (K L) duéta, fi producatur, occurret oppofit fe-
&ioni; & qua ab occurlibus ducuntur ad punétum D, oppofitas fe-
&iones contingent.

Ex D ducantur contingentes D M, DS ; & connectatur M S : hxc
*fecaripfam D E in K, iplamque D F in L. unde liquet propofitum,

Prop. XIII,

- fifdem pofuis, fi punétum D fir inuna afymptoton, & reliqua ea-
dem exiftant; qua per divifiones (K L)tran(it linea, afymptoto (OP)
inqua et pun&um, 2quidittabit ; & producta occurret fectioni ; quz
vero ab occurfu ad punétum (D) ducitur, fectionem continget.

Ttidem liquet ex-5* hujus.
| Prop, XIV.

lidem pofitis, (i punétum D fitin una (P O) afymptoton ; & li-
nea quidem D E fectionem in duobus punétis fecet; D G vero alteri
a?mptoto (N X)) zquidiftans, fecet in uno tantam,quod fit G ; fiirg;
WEDad DH,itaEK ad KH; &ipfi D G ponatar zqualis GL;
ez per pun&ta K, L tranfit linea & afymptoto (O P) zquidiltabit,

N

ot

Fig.274.

a cor 4.4, bnj.

Fig. 275.

Fig. 276,

2 &
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& feétioni occurret : qua vero ab occurfa (B)ducitur ad D, {e@ionem
continget.
Nam du&4 contingente D B, & per tatum B duta ad afymptoton
a cor.1.4.buj» OP paralleld ; fecabit hzc *ipfam D Ein K, *iplamque D Gin L,
b cor.6.4.huj. unde liquet propofitum. :
Prop. XV,

Fig.277.  Siinfe&tionibus oppofitis (A, B) inter duas fe&iones fumatur alj.
quod pun&tum (D), & ab ipfo dua lineze ducantur ; altera quidem
(DF) contingens unam oppofitarum, altera vero (A B) utramque fe-
cans ; & quam proportionem habet lines (A D) inter fectionem (A)
quam non contingit, & punétum (D) interjcéta ad lineam (D B)
quz eft inter punétum & alteram fectionem (), candem habaet linea
quzdam (A C) major ed (A B), quz inter {ectiones interjicitur, ad
exceffum iplius (C B) in eadem recta, & ad eundem terminum (B)
cum linea ejuldem rationis ; qua a termino (C) majoris linex (A C)
ad taétum (F) ducitur, occurrer fectioni, & qua ab occurfu ducitue
ad fomptam punétum (D), (e&ionem continger.

a 49. 2 buj, ExD *ducatur tangens altera D E; & connetatur FE.  Hze fe-
b 36: 1huj. cat A CinC; (inegas, fecer alibiin G, ergo erit A G.G B *:: (AD,
¢ bypoth.  DB<:)A C.CB. & dividendo AB GB:: AB.C B. “unde GB
d 7.5 =CB. ergoG, & C funt idem punétum,

Prop. X V1.

Fig.278 Tifdem pofitis (it punctum D in angulo deinceps ¢i, qui afymprotis
continetur, & reliqua eadem fiant : dico lineam i punéto F ad Cpro-
duétam occurrere oppofitz fe&ioni; & qua ab occurfu ducitur ad D;

eandem feétionem contingere.
Ducatur ex D tangens altera D E; & conneQatur E F,fecans AB
3 49.2 buj. inG, ergo A G.GB":(AD,DB¢:) AC.CB. unde dividen-
b 39-3. 54} 4o AB.GB:: AB.CB, ergoGB ¢ =CB. ergo punéta C,Geo:

a0y incidunt. Q.E.D.
Prop. X¥ I1.

Tifdem pofitis (it punétum D in una afymptoton : dico lineam, quz
ab F ad C ducitur, afymptoto, in quaeft punctum (D) =quidiftare

Fig, 279.
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Sit F G afymptoto parallela. ergo rurfus A G.GB*: ( AD. DB, 36. 3 buj,

:)A C,CB. & dividendo AB. G B:: AB.CB. ergo G , & C b yp, i
_fun[ idem pun&um. ‘&E. D C #E it prace

Prop. XV 111,

Siin fectionibus oppofitis fumatur aliquod pun@um (D) inter duas Fig. 2 80.
feétiones 5 & ab iplo ducantur duz linex (A B, CH), utramque fe-
étionem fecantes; & quam propertionem habent interjeétz (A D,
C D) inter unam feétionem, & punétum (D) ad eas, (D B, D H),

p inter idem punctum (D) & alteram fectionem interjiciuntur,

eandem habent linez (A K, CG) majoresiis (A B, C H) , qua funt
inter fectiones oppolitas, ad exceflus ipfarum (K B, GH) ; qua per
terminos (K, G) majorum linearum tranfeunt, occurrent fectionibus,
& qua ab occurfibus ad fumptum punétum (D) ducuntur, fe@iones -
contingent,  Ponatur I inter alymptotos. ¢

Per D *ducantur contingentes D E, D F, & conne@atur EF ; fe- 2 49.2 buj.
athac® iplam A Bin K, "ipfamque C H in G. ergo liquet propofi ® 15+ 4 A4«
um.

Prop. XIX.

Sumatur puné@um D in angulo deinceps ei, qui alymptotis contine= Fig. 281
tr , ducanuirque reéte linex (A B, C H) fectiones fecantes, & ut
dictum eft dividantur (in K, G): dico eam, quz per K G producitur,
occurrere utrique fe¢tionum, & qua ab occurfibus ducunturad D, fe-

&iones contingere.

Rurfus enim per D “ducantur contingentes D E, D F ; bfecabit jun- 3 49: 2. buj.
& F E ipfam A B in K, ipfamque C HinG. unde conftat propofi- ° 16- 4- 543
tum,

B Prop, X x.

Sifumptum pun&um (D) firin una afymptoton, & reliqua eadem: Fig. 28z,
fiant ; linea (KG),qua tranfit per terminos (K,G) exceffuum, afymp=
toto, in qua eft punétum (D) xquidiftabit ; & quz 3 punsto (D) du-
citur ad occurfum fetionis, & linex (K G) per terminos tranfeuntis,
fectionem continget.
Nam pariter * ducti rangente D F, duta per tatum Fad afymp- a 49. 2 buji-
toton parallela *fecabit A B inK, & CHin G, ergoresconftar. b 17. hujus
3 sk L . Prop.
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Prop. X X1,

Fig.283.  Sintrurfus oppofita fectiones A, B, fitque pun&tum D in una afym?
proton, & linea quidem 1D B Kin uno tantum punéto occurrat fectio-
ni B, alteri afymptoto zquidiftans, linea verd C D H G utrique fedi-
&ioni occurraty; &urCDad DH, ita CGad GH, & ipli DB
@qualis (it B K. Dico lineam, quz per pun&ta K, G tranlit, occurrere
feétioni, afymptotoque, in qua &gnn&um D, zquidiftare ; & quz 2b
occur{u ad punétum D ducitur, feCtionem contingere.

a 6. 4. bujus,  Du@a enim tangente DF,& F G parallela afymptoto (in qua D),
b 15.bujus. fecabit’ F G ipfam D Bin K, Pipfamque C Hin G. unde conftat,

Prop. X X1I1.

Fig.284,  Sint fimiliter oppofite fectiones, afymptotique, & pundtum D fu-
matur in angulo deinceps ei, qui afymprotis continetur'; linea verd
C D H fecer utrafque fe@tiones, & D Balteri afymptoto zquidiftat;
firqueuwt CDad D H,itaCGad GH, & ipliD B zqualis ponatur
DK: dico lincam quz per punéta K, G tranfit, occurrere utrique op-
politarum fectionum 3 & quz ab occurfibus ducuntur ad D fectiones
edldem contingere.

Itidem patet utin 6ta, & 16ta hujus libri.

Prap. Dl @

Fig.285.  Sint itidem oppolitz feétiones A B ; punétumque D fit in angulo
deinceps ei, qui afymptotis continetur ; & linea quidem B D feGtionem
B in une punéto tantum fecer, alteri afymptoto zquidiftans ; linea ve-
10 D A fimiliter fecet feionem A, (itque D B ipfi B G zqualis,& DA
ipfi AK; dico lineam, qua tranfit per K G occurrere fectionibus ; &
qu ab occur(ibus ad D ducuntur, fectiones contingere.
Patet ut in fexta,

I’rop. X TV

Fig.236. Coni fe&tio (D A B C) coni fetioni vel circuli circumferentiz
(E A B C)non occurrit, ita ut pars quidem eadem fit, pars veronon
communis.

Si
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Si affirmas, in parte communi ABC fumatur punQum H utcunque,
& conneltatur A H ; & huic parallela ducatur D C g ipfamque A H
bifecet diameter BGF. Itaque (ob fectionem E B C) *erit EF — a 46. & 47.1.
FC. & (propterfectionem DB C) DF*=F(, ® proinde E F— b 1 4%, (buj.
DF. 2.E. A.
' Prop, X X 7,

Coni fe&io coni {e€tionem, vel circuli circumferentiam in pluribus Fig.287.,
pun&tis, quam quatuor non fecat.

Sifieri poteft, fecet quinque punéis A, B,C, D, E proximis : con-

jungantur rectz A B, D C, quz primo occurrant, (ut femper  fit in 2 24,8 15, 2
arabola & hyperbola) in L. b fiatque AL, LB AO.OB, ? & bu}u.r-. Y
E)L. LC:DP.PC. jungatarque O P, festionibus occurrens pun- b 10.6.

¢is R, H. ©ergo ducta L R,L H fectiones contingent : ducatur EL, € 9 4 bujuse
fectionibus occurrensin M, G. eritque EN. N M {YSEELM) j 387-35-

*=(EL. LG%:)EN. NG. funde N M—NG. £ 9.EA fw'_"’;_

Sin parallelz fint AB, D C (ut fieri poteft in ellipli & circulo), g o ax.
bifecentur ipfee in O, & P ; & connexa O P fectionibus occurrat: in Fig 288..
R, H. "quare R H eft diameter, ad quam ordinatim applicantur A B, h 28. 1. buj.
DC; eilque parallela E G (per E duta). ®unde erit utraque E G, k 10-deforbs
EMbifectain N, acproprereaNG =N M, 9. E. 4. ! i

Prop, XX VI

Sidictarum linearum aliquae in uno punéto (A) fefe contingant, F;o.
non occurrant (ibiipfis-ad alia pun&a Plura quam duo. So i ;

~ Sifieri poteft, occurrant tribus punctis B, C, D proximé fitis ; *du- R
aturque tangens A L, occurrens duét® B CinL; b fiacautem B L. 2 49 2 buj, .
CL:BP.PC; & connexa A P feionibus occurrat in H, &R, ° % &

: : bujus,

‘ergo dult L H, L R contingent fetiones : ttaque duéta D L, ab- Sl >y

ﬁlrc}ita:em incurremus, pariter ac in pracedenti. Sin B C, AL non

jonvcnian:, (in ellipfi nempe, & circulo) fimiliter confequetur abfur-

uml

Prop. X XV 11,

 Si pradictarum linearwm aliqua in duobus puntis (A, B) fefe con- Fig. 290

- tingant, in alio puncto [ibi ipfis non occurrent. i 91:
Oceurrans, i fieri poteft, in C; primd extra contactus, 292,

D=
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Ducantur tangentes A L, B L, quz fi occurrant inL, du&d CL)
a 27.3 hujus. incurritur abforditas, ut in 2 yma. Sin tangentes parallelz fint, 2 eni;
b 10::‘1‘- t.b: quoque A B utriufque fetionis diameter, ac ?idcirco N M b= (NC
ol P=)NG. °Q.E.A4,

‘ Sin pun&um C fit intra contadtus, rurfus ducantur tangentes AL
d 29, 2.buj. BL,& connexa A B bifecetur in F, @ eritque F L diameter ; unde i
ducatar C G M ad A Byparallela, ® erit utrraque C G,C M bife@ain

K; wnde KG=KM. < Q.E. 4,

Prop. XXV 1II,

Fiz.2930 - Parabole (A G B) parabolen (A M B) non contingit, praterquam
in uno pun&o.
Si fieri poteft, contingant fe parabola punétis (A, B), a quibus do-
. cantur tangentes A L, B L, concurrentes in L. junftamque A B bi-
g ’;""_1- fecet re@a L F. * hac diameter erit nrrinfQue fe&ionis ; ®unde LF
35- 174 bife@a eftin G, & M, © Q. E. 4,

¢ 9.4%.

Prop, X XIX,

Fio. 202,  Parabole (A G B) hyperbolen (A M B) non contingit in duous
g 293 pun&is, extra ipfam cadens,

i, . TaDZaL, i fieri poteft, punétis A, B, a quibus ducantur tangentes

b ;79‘: el AL,BL; junéamque A Bbifecer recta L F 5 * hzc utriufque fecti-

¢ 19.5. 7" onis erit diameter. Sit D centrum hyperbolx ; eritque FD.DMé%:

d 14.5 (DM.DL¢:) FM.ML. quare, cam FD =D M, ¢ erit EM

e 35. 1 huj. .—ML. ergoFMc—GL, atqui FG*=GL. ergo FM c=FG,
£ 9. A%, t,QE.A-

' Prep. XX X,

& Parabola (A M B) ellipfim vel circuli circumferentiam (A G B)
Fig. 293+ non contingit in duobns punétis (A, B) intra ipfam cadens.

; 37. buj. Siaffirmas, ducantur tangentes AL, BL. & reftam A B iterum
" :z ; bifecet diameter F G, in qua (it D centrum elliplis, vel circuli. Eftque
dors  LD.DG:(DG.DFb:) LG GF.ergo LG—GF. arquiFG

=GL., quz ¢ repugnant,
‘ F 1oh
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SR Prop. XX X1,

Hyperbole (A G B) hyperbolen (A M B), idem centrum (D) ha- Fig.293.
bens, in duobus punétis (A,B) non continget, -

- Sidicas contingere, ducantur contingentes AL, B L ; & jun@a DL i jocacde),
producatur : *bifecabit utique hzc tadus conjungentem A B,inF ;b 3.1, h.
eftque (propter hyperbolen AG B) D Gq*=FD xDL. & (ob ¢ 1.as,
hyperbolen AM B)DMq*=FD«DL, ¢ quare D Gq = DMg. d 9. ax.

4 9.E. A,

Prop. XX X1 ],

Siliplis (A M B) ellipfin, vel circuli circamferentiam, (AG B), Fig: 294-
habens idem centrum (D), in duobus punétis (A, B) contingat, linea bR
(A B) conjungens ta&us, per centrum (B)tran(ibic, /

Nam du&is contingentibus A L, BL, fiquidem A B per centrum a bp.
*non tranlit, *hz convenient, putain L. eritque jun&@a L B ° diameter b 27+ 2 4j.
uiriufque fe&ionis ; & proindeinuna, DGqi=DL «LF . in al- ::icor.;lr;;:b.
tera, DMq*=D L« LF, =unchGq=DMq‘ ‘Q.E A, 37+ Lhuj,

e I.ax,
£ 9.ax,
Prop. X X X I1I. .

Coni fe&io, vel circuli circumferentia (A B C) conife@ioni, vel Fig-295.
circuli circumferentiz (AD B E C), quz non ad eafdem partes con- 296,
nexa habeat, ad plura punéa quam duo non occurret, "

“Sifieri poteft, occurrant tribus punéis A, B, C; liquetque re&as
AB, C B continere angulum, ad partes in quibus funt concava linez
(ABC). paritérque ezdem angulum continent ad partes, in quibus
concava linexe AD B EC. ergo linez AB C, ADBEC concava °
habent ad eafdem partes, contra hypothelin,

Prop. XXXIV,

'+ Siconi feio, vel circuli circumferentia ( ABF)occurrat uni (ACF) Fig.297
oppofitarum fe&ionum in duobus pun&is ( A, F); & linex (ABF;
A CF) quz inter occurfum interjiciuntur ad eafdem partes‘ concava

habeant ; produéa linea (A B F) ad occurfus, alteri (D) oppofitarum
&Qiorum non occurret, O Nam
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a733.2 buj.

Fig, 298,

a2 3;. 4 Bﬂj.

Fig, 299.

a 49. 2.
beor.33. 1, 5

€ 33.3, 0

Fig. 300,

a cer.32,1, b
b 33. Zs

Fig. 301,

APOLLONII Conicorum Lu1s.1V.

Nam re&a A F e&ioni D * non occurret, ergo nec (e&io ABF,

Prop. XXXV,

Si coni fetio, vel circuli cireumnferentia (A B C) occorrat uni (4)
oppolitarum fe&ionum (A, R) ; non occurret iplarum reliqus (B)
ad plura pun@a, quam doo (B, C).

Nam ut occurrat pluribus, repugnat 332 hujus.

Prop. XXXV I,

Coni feio, vel circuli citcumferentia oppofitis fe@ionibus ad plara

punéta, quam guatuor non occurret.
Etenim i uni occurrat, reliquz ad plura pun&a *non occurret,quam
duo.
Prop. XXXV II,

Si cont fetio, vel circuli circumferentia (C A D) unam eppolita-
rum {eftionum (A) concavi fui parve contingat, alteri oppofitarum
(B) non eccurret,

Per contactum A *ducatur re@a E F tangens, butramque feionem,
¢hzc fectioni B non occnrre:, ergo neclinea C A D,

Prop. XXXV IIL.
Si coni feétio, vel circuli circumferentia (A B C)utramque oppofi-
tarum fectionum (A, B) contingat in uno punéto (A & B) ; oppofitis
feétionibus in alio punéte non occurret,

Ducantur re A D, B.E contingentes feRiones @, B 5 *hz line-

-am A B C etiam contingunt. ® ergo(inclufa his) linea A B C non oc-

curret fe¢tionibus A, B..

Prop. XX x1X,

Si hyperbole (A B C)oppofitarum fetionumuni (A B D)in du-
obusjpunétis occurrat, convexa habens € regione fita, qua ipli ABC)
opponitur fectio (E), oppofitarum alteri (F) sion occurret,
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Conjungatur A B; * hee neutri fetionum E,F occurret. ergo , 3.2 buj
necipfz L, F(quibusilla interjacer) fibi occurrent. ke

Prop. XL.

Si hyperbole (A C B) utrique oppofitarum fectionum (A, B)oc- Fig. 50z,
currat 3 qu ip(i opponttur fectio, nulli oppofitarum in duobus pun-
Qis occurret.

Sifieri poteft, occurrat feioni A pun&is D, E. *ergo re€ta D E 2 33- 2 5.
neutri fe&ionum C,B occurrer. Quare nec iplx {eétiones C, B con-

venient, contra hypethelin,
Similiter, fetio E non continget utramque A, B. Nam du&ta tan-

gens H E * neutri C, B occurret ; ergo nec ipf@, itidem contra hy-
poth.
prop.x L1, :
Si hyperbola (C A B D) utramque oppofitarum fe@ionum (A,B) Fig.303.
duobus punétis (C, A ; D, B)fecer, convexa habensc¢ regione fita ;
qué ipli opponitur fectio (E F) nulli oppofitarum (A, B) occurret.

Sint KG L,M'N G afymptotife&ionum A B,EF. liquet reGtam
C A *occurrere afymptoto L G ad partes K, (nonad L) ; & re@am
D B ad partes M, (non ad partes N,) * occuryere afymproto N G, 2 3.2 kuj.
adedque *angulum P H R continere angulum N GL, & propterea b:35. ‘b”'{J-
fe&ionem E F. Atqui C A © non occurrit fetioni D BO,nec DB fe- 8, b
&ioni CA X, ergoreta CA R, D BP fe@tionibus CAX, & EF;
fetionibifque DB O, & EF interjacent ; &. proinde fe&io EF

neutri C A X, D'B'O occurret. 9. E. D.

prop. X L11,

Si hyperbole unam oppofitarum feétionum in quatuor punétis (A, Fig. 304
B, C, D) fecet, quz ipli opponitur feétio (K), non occurret alteri op-

pofitarom (E).

Occurrar, {i fieri poteft,inK ; jun&zque A B,D C * conveniant 2 2s. 2 buj.
produdtzinL . &bHat AL.LB::AP.PB. & DL.LC :: DR. b 'o'fé'.
RC. < ergo connexa P R fetionibus occurret, *& quz ab L ad occur- i 3:,, ’:t"h"j-
fus ducantur, fe€tiones contingent; ® eritque proinde (ob feétionem g5 14, 5.
AFD)FL.NL::NK.KL;®& (propter fectionem AM D) NF. ¢ 11.5.
FL:NM.ML. ¢quare NK.KL:NM.ML. Q. E. 4.

O 2 Prep.
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Fig. 305.

235 bﬂJ:,
b 34.4 buj.

Fig. 306,

Fig. 308,

a in 35.2 buj,
€ 33 huj

APOLLO NII Conicorum LizlV,

Prop. XL II1I,

Si hyperbole (ACB) oppofitarum fe&ionum (A B,C) alteri (AB)
in duobus punétis (A, B) occarrat, concava habens ad eafdem partes
alteri vero (C) occurrat in uno punéto (C); quaipli (A C B) op-
ponitue feétio (D), nulli oppofitarum (AB, C) occurret.

Conjungantur (AC, BC; * hz non occurrent feGtioniD , &
quoniam fectioni A B occurrunt, ® non fecabunt alibi feionem Cy
ergo fe&tionem D continet fectio C ; unde liquet propofirum,

Si hyperbole (AMBC) uni (ABC ) oppolitarum feQionum
(ABC),D EF) occurrat in tribus punétis (A, B, C); qua ipli
opponitur (D EK) alteri oppofitarum (D EF) praterquam inuno
puncto non occurret,

Si fieri poteft, occurat punétis D, E ; jungantirque A B, DE;
fintque hze primo parallelz,& bifecentur retd G H ; » erntque GH
fe@ionum diameter ; ducta igitur per Cipli B A paralleli C X, pro-
ductaque H G ad N, erit ntraque CX ,C O bifecta in N, © L.E.A

Sin A B, D E conveniant in P, per C ducatur O C R ad A P paral-
lelr, & pretrahatur DPR. Bifecentur antem A B, D E pun&is H,

. G; perquz ducantur diametriG 5, HS ; & re&tz | T,L T, MY fe-
* Ctiones contingant ; *unde ! TadDP, & *LTad AP, *& M Y ad

O R (vel AP ) erunt parallelx. quare ORs RC. DR »RE®:
(LTq. TIq*::AP+PB. DPxPE® :MYq.YIq?::) XRs
RC.DR+KE. “undeOR xRC=XR+«RC. ¢ 9. E, 4,

Prop. XLV,

Si hyperbole (AED) unam (D) oppofitarum feRionum (ABC, D)
contingat, alteram vero (A B C) fecet in duobus punétis (A, B), quz
ipfi opponitur fectio (C E) nulli oppofitarum (A B C, D) occurret.

Occurrant, (i fieri poteft, in C ;' jungatiirque AB F, cui occurrat
tangens DF 5 2 erit occurfus F intra afymyptoros fectionis ABD. ergo
ducta CF cadit intra angulum B F D. atqui tangens D F ¢ non oc-
currit fectioni A BC. ergo € Fexira ang. BF D cadit, qua repug-
nant,

Prop.
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Prop, XLV I

Si hyperbole (A GC) unam (A BC) oppofitarum feftionum Fig. 309.
(A B C, D) in uno punéto (A) contingar, & fecetin duobus pun-
&is (B, C), qua ipfi opponitur fe&tio (E) alteri oppofitarum (D)
non occurret,

Si fieri poteft, occuratin D ; jungatirque C B, cui occurrat -tan-
gens A F. * erit Fintra afymptotos : ducatur D F fectiones fecansin ¢ ;,',,j;‘,_,_
G,K. *fitqueCF. F B:: CL.LB; & conneétatur A L MN. er- d 36.1 huju
goducta F M, F N < feQiones contingent ; esitque ¢ proinde X C. ¥ 16.5.
GF:: X D, DF ( ob fetionem AGM); &XK.KF:XD,DF, ¢ iL.5.
(propter fectionem A KN). ¢ quare XG. GF:: XK.KF. Q. E. 4,

Prop. XLVIL.

a25.2,

Si hyperbole (D AC)) unam (A B C) oppelirarum fectionum Fig, 310.
(A B C,EF G) contingens,inalio punéto (C) fecet ; quz ipfi DAC
opponitur fectio (E F H) alteri oppofitarum (EFG) non occurret
praterquam in uno puncto.

- Occurrat puncis E, F; jungatarque EF. Sitque primo EF tan- | i
genti A K parallela ; ergo qua bifecat ipfam EF, * diameter per A b, ,s. 1. ;,,{J
sranfit ; fichzc A L pérque C ducatur C Bad A K parallela ; -2 bi- ¢ o.4x,
fecta eft igitur utraque BC,DCinL. < Q. E. 4.

SinE F, A K conveniant (in K) 4 idedsque E F, BC (inN); bife- Fig: 3112
cet diameter AM ipfam E F, {eGtiones fecans punétis X, O3 per qua 4 34. 3 baje
ducantur contingentes X P, O R, 4 re&z E'F, ac proinde invicem pa- ¢ 19, bujs
rallele ; eritque D N*NC, EN«NF¢:: (APq.PXq%: ARq. f 4.& 226,
ROq¢:) BN xNC.EN«NF; square DN*NC=BN=§ 9.5.
9. E A, o e

prop. X LVIIL,

Sihyperbole (A C)unam (A B) oppolitarum fe&tionum (AB; Fig. 31z;
D E G) in uno punéto (A) contingat quz ipfi (A C) opponitur fe- 313..
¢tio (D E F) oppolitarum alteri (D E G) non occurrer ad plura pun-
&, quam duo.

Si fieri poreft, occarrat quoque in H ;.ducararque A K utramque fe-
&ionem A B, A C contingens, & conjungatur D E, quaprimo pa- , 10 3500
tallela fir ip(i AK. Bilecetur D EinL, & connectatur AL: seft o def 1'b
iz oppofitarum diameter : du@tdque H X GFad D E paralleli eritc g, as.
= (XH'=)XF, 2.E.4 =

in
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v lSin D Enon fitad AK parallela, occurrat ei in K, reliquifque pery:

d 19.3. b4j. &is ut prius, produtta F Hipfi AK occurrat in R. quare GR ¢ RH

€ 9.5 RAq®: (DK« KE. AKq:=)FR«RH. R Aq. “idesque G R ,
RH=FR+«RH. < 2.E 4

Prop; XL1X.

Fig. 314.  Sihyperbole (A B) utramque oppofitarum fe&ionum ( A,B)con.
tingat, que ipli opponitur fectio (E), nulli oppofitarum (A, B) oc.
curret.

_ Ducantur enim A D, B G, qua contingant feGiones liquet hus
a 25. 1. b7 Intra alymptotes fectionis A B convenire. b idedque afymprotis feftie
b 33.2. buj. onis E non occurtere, fed eas continere, & multo magis fectionem E
Cum igitur tangens A C®non occurrat fe@ioni B G, nec tangens B(E
® fectioni A D, neutri harum occurret fectio E. Q. E. D.

.

Prop. L.

Fig.315. " Siutraque oppofitarum fe&tionum (A , D) in uno punéto (A & D)
contingant, ad eafdem partes concava habens, in alio punéto non oc-
current,

a 47.4.buj. Sifieri poteft, feGtiones D occurrantin E ; ergo fectiones A *non

b 39.2.buj. occurrent preterquam in uno punéto A. ducantur contingentes AH,

¢ 1o.defu1.b. D H, junétzque A D (it parallelaE B C ; & per H ducatur HK diz-
meter fecunda feétionum oppofitarum ; * bifecabit hxc ipfam ADin
K, © ideoque utramque EB,ECin L. 2.E. 4,

Prop. LI,

[Fig. 316. Si hyperbole (A C B) oppofitarum fectionum unam (A D B) con-
tingat indvobus pun&is (A, B) ; qua ipli opponitur fetio (F) op-
politarum alteri (E) non occurret.

Si fieri poteft, occurrat in E, ducantirque fe&ionum contingentes
AG,BG; & conne@antur 'A B, E G, & produéta E G 'feétionibus

a 36. 1. buj.Q occurratin C, D, re@®zque A Bin H. Eritigitur HD. D G *:(HE.

Eg‘tj* s EG#::)HC.CG, ergo quum HD=2 HC, berit DG==2CG

tyr ) DR

Trips
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APOLLONII Conicorune Lis, V. 103

Prop. L1IL

Sihyperbole (A D) oppolitarum fe@tionum unam (A) contingat Fig. 317,
(in A), convexa habens € regione fira ; qua ipfi opponitur fectio (F)
oppolitarum alteri (B) non occurrer.

Ducatur enim A Ctangens fe@iones ; * hac neutri fe@ionum B,F 2 33. 2 bujeas,
occurret 3 fed inter ipfas cader s ergo nec ipl® fe&tiones occurrent,

&El D‘
Prop, L1111,

Oppofitz {eGiones (A BCD, E F) oppofitas (A B, C D) non fe-
ant in plaribus punétis, quam quatuor,

Nam quum fectiones convexa habent fibi obverfz, fi 1° , Tectio *1.Fig.318.
ABC D * {ecet uramque A B, C D in quatuor punétis(A,B, C,B), 3 4 1. bujus.
'h'gue: E F neutri reliquarum A B, C D occurrere.

in 2do, fectio A B C fe&ionem A B*fecetin duobus punétis(A,B, ::.Pi§.3 19s-
3 9. bujus,

iplafque C D inuno E ; non occurret ergo E F bipli C D nec ipli C. 41, iye.

AB praterquam uno punéto ; (fi enim duobus , © ergo ei oppolita
AB Cnon omnino occurret alteri C D, contra hypoth.) :
Sin 3°, Sectio A B C fectionem A B E fecet punétis duobis A, B . 3. Fig. 320,
‘non occurret fectio E F e@ioni D, nec fe&ioni A B E, praterquam d-35.. bujus,

duobus punttis. ; :

Sin 4°, Sectio AB C D utramque A:B, EF unico pun&o fecer, + Frfg._gz 7
*nulli ipfarum occurret ipfa E F duobus punétis. S g

Sin Se®tiones ad eafdem partes concava habeant +& 5°, alteraal- 5. Fig. 322,.
teram in quatuor punétis (A, B, C, D) fecet, f fe@io EF neutri A B, 323.
C_Daccurret. Sin 6°, Se&io A B Calteri occurrat tribus punétis, f 36. bujus.)
Jpla E F alteriin uno tantum punéto occurret, idémque in reliquis, 6.Fig.324,.
Nullo igitur modo oppofitz feétiones oppofiris ad plura pun&la con- §: 44.hujus,
fenient, quam quatuor.

Prop. L1V,

Si oppofitz fectiones (B C, E F) oppofitas (A B, D) inunopun- Fig. 325..
;O(B) contingant, non occurrent fibi ipfis ad alia panta plura quim ._
0.
Habeant Setiones convexa fibi invicem obverfa , Occurratque primo
étio B C ipfi D duobus punétis,C,D. : ergo Sectio EF neutri* AB,
Doccurret. '
Sin20, Sectio B C fecet ipfam D femel in C, < ergo E F feQioni Fig. 316,
sAudquam occurret, nec ipli A B niliin uno pun&o (fi enim duobus, ¢ 53 bujms
“non.

*39.5njuz,
b 52 bwjus,
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d 39 b“j“‘l

Fig.327.
e 52 bujus,
£ 35, bujus.

Fig. 328.

a 49, bujus.
b 51, hujus.
Fig. 329.
Fig.330.

C 52, hujus,

Fig.331.
d o hujus,

APOLLONII Conicorum Livs, 1V,

dnon occurret BC ipfi D) contra hypothefin ), -

Sin 30, Se€tio B C non occurrat fectioni D, nec EF ipfi D ¢c.
curret, fipfigue A B occurret duobus tantum punétis.

Sin Setiones ad eafdem partes concava habeant, fimilis erit difcup.
fus ; conftabitque omnino propofitum. t

Prop, LV,

Si Setiones oppofitz (A B, CD) oppofitas (A C, EF) contins
gant in duobus punétis, in alio punéto {ibi ipfis non occurrent. \

Contingant primo in A C. 2ergo Seétio E F nulli ipfarum occurret,

Secundo, contingant in A, B ; P itaque rurfus CD non occnrret
ipli EF.

Tertio, contingat Setio A C ipfam A Bin A, & Seétio D iplam
EFinF. ©ergo nec Setio EF Seétioni A B, nec Se®io C AipliDF
occurret.

Quartd, contingat A Cipfam A Bin A, & EFiplam D inE, ha-
bentes concava ad eafdem partes, liquet ipfas Rentiquam iu alio punéo
occurrere : quare omnino conftar propolitum,

LAUS DEQO.




P HEODOSTT
SPHARICA:

Methedo Nova Illuftrata, & Suecin@é

DemMoNsTRATA.

Per ISAACUM BARROW,

Ex-profeflorem Lucafianum Cantab, & Soc. Regiz Soc.

LONDINI,
Excudebat Guil. Godbid, veeneunt apud Rebertum Scott
in vico Little-Ditain, 1675.
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De THEODOSIO, ex VOSSIO

de Scientizs Mathematicss:

In temporibus Ciceronis -ac Pompeii claruit

. Theodofius Tripolites qui partem Geome-
triz de figura Spharica libris tribus utilifimis
egregic excoluit.

Os Grace edidit \Latinéque vertit. ac Lutetie We-
chelii #ypés mandavit Joannes Pena Mathema-
ticus Regins.  Compluria ex eo Ptolomzus haufit

¢ Ptolemxo recentiores , Pappus, Proclus,

Theon, mmltaitem; [ed, diffimulato Theodofii nomine ;
exferipfi Vitellio, ob que tamen maximé fuit admirations,
Arabes etiam in Lingunam [uam tranfiulersnt. - Ex Arabico
vero Latine verfus fuzt a Platone Tiburtino , #t anétor eff,
qui de Speculis wftoriis [cripfit,  Eagne interpretatio Ve-
NELIlS excuf, ante anmosjam 155 eo nempe & quo ¢ Al
manforis Fudicia ex Arabico Latine ver(s funt. Sed im-
mane quantum intereff inter genwinum Theodofium. ¢
Arabice loquentem , ufque aded ut ob tam muita addita alius
vider: poffit , que res compulit Joannem Penam regium
Uud Parifienfes Mathematicum , ut, non contentus Grace
tdere , quod per [e magnam laudemn merebatur, ex Graco
etiam optima ﬁdeﬁmret Latinum Pdr{ﬁi& editus 1558, &
poft ewm Chriftophorus Clavius,Herigonius,c #uperrime
Guarini iz Euclide adancto, ¢ Claudius Millet de Chales
" curfu Mathematico hoc opus illuftrarant, Quanquam

' antem
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antem Theodofius bic Tripolites infcribatny, eoque nomine
% Suida etiam memoretur: non dubinm tamen quin z'dem]i'f
ac Bithynus ifle Theodofius, profe/fione philofophus ; quem
Mathematicis difciplinis wti & filios ejus , praflitiffe , gt
Strabo, lib.12.* ¢ Pompeit magni temporibus vixiffe
wvideatwr. Nec obftat quod dicatur Bithynus. Nam for.
taffe ex Bithynias Tripolin'is Africam abist , arque il
{edem fixit.  Quomodo Hipparchus eidem Straboni ¢ff Bi.
thynus 5 qui Ptolemzo , ¢ aliss, ¢ff Rhodius.  Seripfie
etiam wegi awdssey , de habitationibus , cujus Arguments
12 Propofitiones dedit Mexlennius iz Synopfi Mathematica;
pag. 346, & tribusfeqientivss & libros 2, wegi WEpdn e
wetd, de diebus ac no&ibus, Que Gracein Bibliotheca
Regia Luteti , adfer(antur , Latine Argentorati eds o
7AViE Pq;rus_DaprO_diUSg ane 157 %
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THEODOSII Spezr1icoRuUM
LIBER PRIMUS.

DEFINITIONES.

L
PHARA eft figurafolida comprehenfa una fuperficie, ad
quam ab uno eorum punétorum, que intra figuram funt, om-
nes recte linex duétz funt inter fe zquales.
Aliter in Elemento 11° t}eﬁnimr, a Semicirculi circumdu&u,
[
Centrum autem Sphzrz eft ejufmodi punétum.
I
Axis vero Sphzrz eft reta quaedam linea per centrum dulta, &
utrinque terminata in Sphar fuperficie, circa quam quiefcentem cir-
cumyolvitur Sphaera.
Iv. _
Poli Sphzrz funt extrema pun&a ipfius axis,

. Polus Citculiin Sphara, et pun&um in fuperficie Sphzrz, a quo
omnes reétz linex ad circuli circumferentiam tendentes func inter.fe
xquales,

Ut fiomnes rectz P Z a pun&o P ad circumferentiam circuliBZ A
duftz (int 2quales, erit P polus circuli BZ A » & inverse fi P fit
polus, erunt omnes P Z quales inter fe.

V I.

In Sphaera zqualiter diftare a centro fphare circuli dicuntur, cim
perpendiculdres qua a centro fphzrz in ipforum plane ducuntur, funt
®quales. Longius autem abefle ille dicitur,in cujus planum major
perpendicularis cadit,

B Prop.

Figa.:

SCD LYON 1




Fig, 2.

a 1. def, hujuss

b byp.

‘e 3.def. 11,

f 47.1.

g 1.def huj.

h1ar.y 09
3. 4%, 1,

k x5 def.1.

Fig, 4
a 1 bujms;
D a3
€ 12,11,

d 11. %1,
e 6.11,
f cor, 1 bui,

Fig. 5.

THEODOSII Sphericorum Liz.1.

Prop. 1, Theor,

Si (phaerica fuperficies (B A C) fecetur aliquo plano (B C); line
(B G CF &), que fir.in {phaetze fuperficie, elt circumferentia otreali,

®
Nam primo tranfeat planum pet {pheere centrum D : ° liquet igi.
tur retas quafcunque (D E, DF&c.) a D ad lineam BG CEFE,
® hoc eft € centro fpher® ad ejus fuperficiem, edutas.inter fezquari;
¢ & proinde lineam B G C E E efle circuli circumferentiam.
Sin planum non tranfeat per centrum fphzra, ab eo (D) ¢ ducatur
D H plano B C perpendicularis ; & ab H ad lincam BG CF E du.

.cantur utcunque reétz H.E, H F, & connettantur D E, DF. Eutque

(ob®ang. D HE,D HF reétos) D Hq-4-HEq' —=(DEq# =D Fq
=)DHq-}- H Fq. * quar¢ HE = HF. Eodem modo reci#o
nes ab H ad lineam BG CFE edutz xquantur: *ergo i
BG CF Ecft circumferentia circuli. O E. D.

Coroll. ldem eft fpharz centrum & circuli , qui fir plano per
fphara centrum trajecto.

Centrum circuli, qui fit plano non per centrum fphxrz trajeto,
eft in perpendiculari a centro (phaer® in planum demifsi. _

Pprop. LI, Probl,
Datz fphzrz (B A D C) centeum reperire,

Data fphzra fecetur urcunque plano * facienti circulum B ED,
b cujuscentrum F ; ab F < erigatur F A re@a plano B D E,qua fphe-
rx occurrat punétis A,C ; bifecetur ACinG: erit G centrul
fgha‘rz. 8i negas, efto Heentrum fphaeree, ® 3 quo ducatur HI re-
aplanoBDE: © éftque H 1ipli GF paralléla ; & pun@um Teft
centrum circuli B E D,fed F ponebatur centrum : qua repugnant.
Coroll.  Siin fphzra (it circulus non per centrum {pharz tranliens,
fpheere centram eritin retté ¢ centro'cirenliad ipfivs planum perpen-
diculari.
Prop. I11. Theor,

Sphzra (A D B) planum (E F), a quo non fecatur, non tangit io
pluribus punctis uno.

Tangat, i fieri poteft, punitis A,B ; & a fphzrz centro C conjun-
gantur CA; CB planum per C A, C B ? facit in fphzra ciil}!)ﬂg
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THEODOSII Sphericornm Lis, 1, 3

AD B, in plano tangenti ® retam EABF : ©hac circulum A DB b 3.1,
fecat, & proinde fphram : ergo planum fecat {pharam, non rangit, © - 3«
contra hypothefin. ‘ .
Cor. Reéta, que duo puntta in fphzra fuperficie fignata conne-
&it, intra fpharam cadit,
Prop. 1V, Tbeor,

Si (phera (A C.D E) tangat planum (A HKI L), quod eam non  Fig. 6
fecet, recta linea (B A ) ducta a {phare centro (B)ad contatum( A ),
pgrpendicularis erit ad planum (AH K IL).

Nam per B A ducantur utcunque duo plana, quz faciant in {phara
circulos ACD E, A FDG, in plano tangenti re®as HAILKAL.
Et quia (pharz centrum B “eft quoque centrum circulorum A C DE, 2 cor.1.5sj,
A ED G, & re@tzH I, KL tangunt hos circulos (® quippe non fe- i’ :’7;’
cant), < erit B A utrique H1, K L perpendicularis 3 ergo & plano § 4.‘13[‘_
per H 1, KL dukorecta erit. Q. E, D,

Prop. V. Theor.

Sifphxra (A B CD) tangat planum (E F), quod ipfam non fecer,  Fig, 7.
acontactu autem (C) exciretur re@a linca( CA )ad angulos rectos ipli :
plano (E F), in lined excitari (C A) erit fphxra centrum,

Si negas pun@um G extra C A fit centrum , jungatur CG: *er- 2 4 Bl
g0C G plano E Fretaeft. ®crgo CA eidem plano E Freéta non p 13. T0a
elt, contra hypothefin,

Prop. V I, Theor,

Circuloram (AD,BC, EF), qui in fphera funt, maximi funt,  Fig. 8.
;uiper fphzra centrum (G) ducuntur (A D) ; alioram vero (BC,
F ) illiinter fc zquales (unt, qui zqualiter 4 centro (G) diftant 5 qui
vero longitis a centro diftant, minores funt : & circuli in (phzra ma-
Ximi per [phzre centrum tranfeunt ; aliorum autem =quales a cen-
o zqualiter diftant, minores verd longius a centro diftant.

Ducantur G H re@a eirculo B C ,& Glre@acircaloE F | & con-
neQantor GD,G C, G E.
1. GCreéto angulo GHC oppofita *major eft quam C H s hoe @ 7.1
eft radius circali A D major eft radiocircali B C : €rgo cisculus A D
major eft circulo BC, '
e B2 &
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a 8.1,
b g

Fig. 10.

a3 def. 11

b g1

¢ 5. def buj.

Fig. 10,

THEODOSIT Spharicornm Lz, 1,

2& 3.- GHq-1-HCq*= (GCq=GEQq) *= Glq.
[Eq: ergoliGH=GI,erit HC =1E; & proinde circulus g ¢
zqualiscirclo LF: in GHe— Gl ekt HCIE,; & prope
terea circulus B C minor circulo EF.

4. Sicirculus maximus A D per centrum non tranfeat, alios trap.
feat, is ergo (ut modo oftenfumeft) circulo A D major erit, conr
hyyothefin. ,

5. 6. ObGHq-{-HCq=GIq--1Eq; (iHC =|F
aitGH=G1: inHC=alE, erit GHe G L - ]

Prop. V.II, Theor.

Si in fphzra (R A C) fit circulos (B F C G), a fphaerz antem cen-
tro (D) ad circuli centrum (E) conneétatur recta linea (D E), con-
nexa linea (D E) ad planom circuli (BF C G) rea erit-

Ducantur B C, G F diametricirculi BE C G, utcunque & connes
&antur DB, D C,DF,DG. Quoniam trigonaD E B, D 1= C fibi
mutuo zquilatera funt (quippe DB = DC,EB=EC,6 &DE
commune eft) 2 eruntanguli D E B,D E C pares, & proinde redi,
Simili difcurfu anguli D E F, DE Gredli erunt, ® crgo D E reftach
planoBFCG. 2.E.D.

Prop.V 111, Theor.

Siin fphera (BAD C) fircirculus(SG D H), & i fphare cens
tro (E)ad circulum (B G D b ) ducatur perpercicularis (E F), que
ad utramque partem producatur, cadet eain 1 {ius circuli polos (A,

Ducantur atcunque diametri B D, G B, & conneétantur A B, AD,
AH, AG. Quoniam radii F R, F D, F G, F H pareg funt, * & an-
guliAFB,AFD, AFG,AFH redti,® erunt fubrenfz A B, A D,
AG, AHzquales. ©ergo Aeft polus circuli BG D H. Similique
argumento C oftendetur ¢juldem polus. Q. E. D, :

Prop. 1X. 1heor.

Si fit in fphzera (B A D C)circulus (BG D H) & ab altero (A)
_polorum ejus in ipfum ducatur _perpendicularis reta linea (AFC)
cadet hac in circuli centrum (F ), & inde producta cadet in reliquum
polum ipfins circuli. '

Nam




THEODOSII Sphericornn LiB. 1. g

Nam per F ducantur re@z BD, G Hutcunque, & conneltantur 3 5. def. buj,
AB, AD,A G,AH. Erquoniamreétz A B,A D, AG, A H* pa- cb 3. defar,
res funt, & anguli AF B, AF D,AF G, A F H *redti, “erunt recta ‘L?'- =
F B, F D, FG, FH a:quales. d crgo F eft centrum circuli BGDH. 6 6: }:;tfm.
¢ Jrem quia centrum (phaerz eft inreta AF C, exit Clejuldem cir- 3
culi alter polus. 2 _E.D.

prop, X, Theor.

Si (it in fphzra circulus (BG D H) ; linearecta (A C) per ejus Fig. 11,
polos (4, C) dutta, ad circolum (B'G D H) reta eft , wranfitque
pet centrum circuli (), & [pharz (E).

Fiar, ut in prazcedenti, & conneétantur re&tz C B, CD,C G,CH. 2 §.4ef buj.
Etquoniam trigona CAB,CAD,CAG,CAH {ibi mutwo * - i’ 8. g
quilatera funt, * erunt anguli CAB,CAD,C A G,C AH pares. 4 ‘:_ os
¢Ergo cum rect® F B, F D, FG,FH, wm anguli AFB,AFD, ¢ g hajus:
AF G, A F H xquantur, @ quare A Freftaelt circulo.B G DB, & f cory 2. buj.
Feft centrum ejus, & fproinde eriam centrum fphzr eft in A F.

Quz E.D. :
Schol, 1. 1heor,

Siin fphara fir circulus (BGD H), & ab altero (A) polorum Fig. 13
¢jus per {phzrz centrum (E) ducatur reéta (AE FC) erit hzcad
circuli planum perpendicularis, & producta cadet in centrum ipfius,&e
inreliquum po’um.

Fiat, ut pritis , & conne@tantur EB, ED,EG,EH: & quia
trigona AEB,AE D, AEG,AEH fibi mutuo @quilatera funt, 2 8. 1.
verunt anguli E A B, EAD,EAG,EAH pares ; ergo cum re- b 4. 1,
&zFB,FD,FG,FH, wm anguli AFB,AFD,AFG,AFH gg.’bj,},",,
zquantur ; © quate A F re@ta eft circulo BG D H, ¢ & F eft centrum

¢jufdem, & C alter polus, 2 E. D.
Schol, 2. Theor,

Siin {phaera (it circulus (BGDH), & acentro fphzrz (E) per
centrum circuli (F) ducatur re@a linea (A EE C), cadet hacin u-
trumque polum circuli (BGD H).

Nam re&ta E F # perpendicularis eft plano circuli B GD H. * €180 5 jyp 995,
utrinque protra&a cadet in potos circul, 2. E. D. b 8, buj.
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Fig, 13.

a 6. bujus.
b 3118

9.cor, 2.bwjs

b6, buj. -

Fig. 13,

a 38, 11i

€ 8. bujus,

b cor. 1, buj.

THEODOSII Sphericorwm LB, 1

Corellarium ex his,

Quatuor punta ; centrum circuli; poli ejufdem, & centrum fphe.
r2 in una recta exifiunt,in diametro fcilices (phazr ad circuli planum.
re&a,

Prop. x I, Theor, .

In fphzra (A B C D) maximi circuli (A C, B D) fe mutuofecant:
ifariamn -

Commune enim centrum circulorum (* hoe eft fphara centrum)
efto G erit hoc in communi fectionerecta E F: ergo re@a EF
eft diameter, utrumque circulum bifecans. 9. E. D.

Coroll,  Interietio duorum circulorum .in fphzra maximorum
elt diameter fphzrz,

Prop, X1 I, Theor,

Infphzra (AB C D)cireuli (A C,B D), qui fe mutuo bifecant,
funt maximi -

Communis circalorum fe&io E F bifeceturin G 5 erit G centrom
commune circulorum (quoniam EF diameter), quin & fpharz:
pam <X G erigatar G perpendicularis circulo AC, & G B re@a cir-
‘culo BD ; * eritque centram (phzra in utraq; GH,GI ; ergo in com-
muni punéto G ergo cim circuli A C, B D per centrum fphéerz trane
feant, ® erunt maxmi circuli. Q. E. D,

Prop. X111, Theor..

Siin fphzra maximus circalus (A BC D) circulum quempiam

(B E_?) ad teCtos angulos fecer, & bifariam fecat eum, & per polos
A,C

( Ab F centro (phaere (feu circuli maximi A B CD) ducatur FG
reta circulo B E'D, *quz communi circulorum fe&ioni B D occur-
retin G, Peritque G centrum circuli BED ; ergo B D eft diame-
ter circuli BE D, ipfum bifecans ; < & ipfivs poli funt in F G protri-
&aj ergoincirculo ABCD, 9.E. D.

Valet hzc Propolitio, nec non 8, 9, 10 cum ipfarum Scholiis, eti-
am quando circulus B D maximuseft, & tranfic per centram fpharz.

Coroll. Hinc, [i circulus maximus alterum non bifecet, neque pes
¢jus polos tranfeat, is huic obliquuseft, '




- &

THEODOSII Spharicorum Lisg. 1.

Prop, X IV, Theor.

§iin fpheera maximus circulus (A B'C D) circulum non maximum
{BE D) bifccat, ad angulos rectos eum fecar, & per polos.

Bifecetur fe&ioBD inG , & 3 {phzra centro F conne&tatar F G,
Etquia B D elt diameter circali BE D, erit G ejus centrum. b ergo ; b"’ﬁ;“.m
FGre@taeltcirculoBED, & produéts © cadet in cjuldem polos; . §,.,,jm
proinde poli €jus funt in circulo ABCD. Quz E. D,

Prop. XV, Theor,

Siin fphzra maximus circulus (AB C D) eorum, qui in fphzra Fig. 13.
funt, circulorum aliquem (B E D) fecet per polos (A, C); fecabit
eam bifariam, & ad angulos re&os,

Nam du@are&a A C * re@aeft circulo B E D, & per centra cir- 2 10 54j.
cloram ¥, G tranfic. guare 1 °, circulus A B C D breétas eft circulo ® 1817
BED; & 2° communis citculorum fe@tio B D eft diameter circali
BE D, ipfumgque bifecar. Quz E. D,

Schol, 1. Theor,

Si in fphzera maximus circulus(A B C D) tranfeat per polos(A,C) Fig. 14.
alterius cujufpiam maximi circuli (B D) tranfibit viciﬂ'xpm hic(BD)
perillins (A C) polos (B,D).

_ Nam circulus ABC D circulum BD 2
ergo vicillim circulus B D circolum ABC D
¥ adedque per polos ipfius, 2.E.D.

Schol. 2. Theor.

Siin {phera circulus (A B C D) circulum (BD) per polos (A, C)
fecet, circulus (A B C D) maximus eft, & bifariam cum fecar, & ad
angulos retos,

Nam re®a A C*tranfit per ‘centrum fpherz , ®ergo circulusa 1o bujuz,
ABCD eft maximus ; < bifecitque circalum B D, cideémque re@us b 6 bujws.
)y eft, Q&JI E.D. : N : c 15 hujus,

Scbﬂfl

perpendiculariter fecar .

; 2 5o, LYK buios,
fecat perpendiculariter, ; : 3 bséu!-_
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Vide fig. Irop.
Brec,

a 4.def. 11
b Sch.2. 10 b.
¢ Sch.2,15h.

a- 9 hujus.

THEODOSII Sphericorum. Lis. 1,

Sckol. 3. Theor.

Siin fphata circulus (A B CD) circulum (B D) bifariam, & af
re&os fecet angulos, circulus (A B C D) maximus eft, eimque fe-
cat per polos.

Nam bife&t communi circulorum fe&ione B D in G, erit G cen-
trum circuli B D : in plane circuli ABCD ducatur G Aad BD
perpendicularis ; *erit G A plano BD recta; ®ergo G A rranfic
per polos circuli B D. - ergocircalus AB CD per ipfins B D polos
tranfit,maximu(que proinde exiftit. Qux E. D.

Schol, 4. Theor.

Si in fphaera (it circulus (B D), &:a polorum ejus altero (A)ca-
densre&ta (A G), ipfius plano perpendicularis, 2quetur ejus femidi-
ametro , circulus (B D) maximus eft.

Nam G #eft centrum circuli B D, & centrum fpharz eft'in refti
A G, &alter polus Cineddem protracti : ergocirculus per A Celt

 maximus. Eftois AB CD feeanscirculum BD punftis B, D : &

b 3 def 11,

¢ &bujus,

Fig. 15.

a 9 hajus,
b6 bujus,

conne&tatur G D. Cum igitur angulus A G D b rectus {it (quoniam
A.G plano B D ponitur reéta) erit' A G.G D::GD. G C. awqui
GD=AG. etgoGC=(GD=) AG. ergo cum centrum
{phérz fitin A G, erit G cenirum fphar, ©ergo circulus D Belt
maximus, 2. E. D.

Prop. XV L. Theor.

Si fit in fphzra maximus circalus (A B), reta linea (C B), dutta
ab ejufdem circuli polo (C) ad circumferentiam, qualis. eft laceri
quadrati infcripti maximo circulo.

Nam demifsi C E rei circnlo A B, 2 erit E centrum circuli AB,
ipfiafque fphar ; (*quare circulus AC B D eft maximus), & an-
guli ad centrun E rei; ideoque finguli arcus C A, C B, A D,BD
funt quadrantes : quare fubtenfa C B eft latus quadrati maximo s
culo.A C B D infcriptis 2. E. D. -

Sehol.

Si in fphara fit circulus (A B), & ab. ¢jus polo (C)ad circumfe-
réntiam ducta re@a (C B) zquetur latert quadrati in eo defcripth
gicculys ipfe (A B) maximus ¢ft, D




THEODOSII Sphericornm Lz, 1; 9

“Ducatur C E reta circulo AB ; 2ergo E eft centrum circuli AB s 3 9 bujus.
‘& CE ? perpendicularis eft radio EB, ergo C Eq _]..ng ¢ — b 3defirr,
CBq = 2B Eq. quare CE = BE. ¢ ergo circulus A B eft maxi- ;E’b :'”‘,,9
RS, :

Prop. XV I1, Theor,

Si in fphera [it circulus (A B), 2 cujus polo (C) in ipfius circum-
ferentiam ducta recta linea (CB) xquetur lateri quadrati infcripti
maximo circulo (C A BD),ipfe circulus (A B) maximus erir,

Circulus enim C A D B, tranfiens per E centrum fpharz, & re-
&am C B, eft maximus ; cvjus arcus C B eft quadrans eique par
C A etiam quadrans (ob re¢tam C A — C B); proinde feitio AB
erit diameter circuli C AD B. eadémque A B diameter eft circuli
AB (*hunc enim bifecat ;) ergo circulus A B et maximus. L.E.D. a 15 buju,

Prop. XVIIL Probl,

Lineam reGam defcribere zqualem diametro (A C) circuli cojuf-  Fig.
libet (A B CD)in fphzra dati, 16.17,

In peripheria circuli A BC D fume tria_qualibet puné@a A, B, D, _
junétifque reétis AB, A’ D,BD, *factriangulum E F G triangulo g 22,1,
A B D zquilaterum ; & duc FHad EF,& GHad E G perpendicu- g rr:::/:; ;3
lares, concurrentes in H ; & connetatur EH. EritEH = A C. g o, 2203,
Ducatur CD :arque ob ang. EF H-|~ ang EG H® = 2 ret. © erit
angFEG-~angFH G =12 re&. ¢ ergo quadrilaterum EFHG
circalo infcribi poteft ; quare ang EHG © — (ang EF G¢= ang c 27,3,
ABDc=)angACD. item ang HGE®— (re& < =) ang CDA, S 8. 1.

- f 3 i -4 « I
&°lawsEG=AD; ‘ergoLH =AC, Q.E. F. {56.1.
Scholinm, Theor.
Fig. 18.

Linea re@a (A E) a polo (A) cojufvis circali (B C), in fphara, ad Nor.gbn [ecksli=
fphzrz fuperficiem du®a, qua fit &qualis linez retze (A B) ab eo- #m prop. 19.
dem polo ad fuperficiem eirculi (BC) du&te, in circuli (BC) cir- [ubneBenduns
cumi&renriam cadet, >

. Sinegas ; perA Educatur circulus maximus ABE C, occurrens E 27:*3)‘- bz,

trculo BC punétis B, C : ergo ducta AB*=(AD® =)AE:, by 44

‘proinde arc, AB=arc. A E, contra 9. ax, 1,
C Prep,
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a 18, bujms,

Fig. 21,

2 17, hupws.,

Fig. 22,

2 14 bujws,

THEODOSII Spharicorum Lis.u.

Prop, X IX. Probl,

Defcribere lineam re@am (E H) 2qualem diametro (A C)date
{phxra,

Infuperficie datz fphzre fume duo pun&a A, B pro libitu tyo,
Polo A intervallo A B defcribatur circulus BZ D, cujus diametro
BD *faczqualem FG; & fuper FGfactriangulum FEG trian-
gulo B AD. zquilaterum ; iplifque EF,E G duc perpendiculares
EH,GH convenientes inH: erit de®a EH =qualis diametro
fohzrz,

Nam per A B, A C defcribatur maximus circulus fecans circulum
B Z Diin B,D ; eritque ut inpracedenti E = A C.

Prop. X X, Probl,

Per duo data pun&ta (A, B) in fphzrica fuperficie deflcribere circe.
lum maximum,

Defcribatur polo A, intervallo A G, latere quadrati maximo cir-
eulo inferipti,circulus C D ; & polo B, pari intervallo B 6, defcri-
batur circulus EF priori occurrensin G, Itaque circulus polo G in-
tervallo G A tranfibit per B {quia G A = GB), eritque masimis
(*quia G A zquatur lateriiquadrati maximo circulo infcripti). Q_E.F.

Sipun&a A B opponantur ex diametro fphera , liquet circules
quoleunqgue per illa deferiptos fore maximos. :

Prop. XX I,

Cujuflibet eirculi(A B) infphara dati polum invenire.

1.  Sit primo datus circulus A B non maximus ; fume in ejus pe-
ripheria duo quzliber pun&a C,D ; bifecaveroarcum CA DinA,
&arcom CB D in 1D ; unde -arc. ACB =—arc. A DBy itaque i
per punia A, B ducatur circalus maximus A E B F, * erit in hoc po-
fus circuli A C B 5 quare bife€to arcu A E Bin E, erit E polus circg-
iACB. Q.E.F.

2. Sin datus cireulus A B fit maxismus, bifeca femicirculum
AGB in G; poloque A, fpatio GA (vel GB ) duc circulum
A E BF, bife@oque arcu AF B in F, exit F polus cirenli A CBD.
9.EF, : _ b

L 4]
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schol, 1. Theor,

Si in fuperficie fphaerz acceptum fuerit aliquod pun@um (A), & Fig.24.
ab e punéto ad circumferentiam circuli cujulpiamy (B C) in fphara
dati, cadant plures quam duz recte linez zquales (A D,AE, AF),
acceptum punétum. ( A) polus eft ipfivs circuli (B C).

Ex A ducatur A G retacirculo B C, & conne@antur G D, GE,

GF.

Ob angulos AG D,AGE, A GF re&os ; & re®as A D,AE,
AF pares, ‘erunt G D, GE, G F etiam pares ; quare G eft centrum ﬁ ?btz
circuli BC 5 atqueinde A erir ejufdem polus. Q. E, p, s,

Schol, 2, Theor, R
In{phara circuli (B ¥, C E), a quorum polis (A, D) re&z (AF, Fig. a5,
DE) ad eorum circumferentias duéa funt xquales, inter fe zquales
fant : & circulorum zqualinm (B F, C E)=quales funt re@tz (A -4
D E) ab corum polis (A, D) ad circumferentias due.

- A fpheree centro G ducantur G A, G D ; < hee tranfennt per cir- a 10 buju,
culorum centra H,I; conne&antur HF,1E; & G F, GE. b
1. Hp. ObAF=DE,ritang AGF=angD GE ; item
g GHF = re&. —ang GIE. & GF =GE, ergo GH =
G L. bergocirculiBF, C Ezquantur. 9.E.D., b 6 bujus,
2. Hyp. QuiacirculiBF, CE pares funt, ®erit GH—=GJI,
itmGF=GE,&HF=1E; “ergo ang AG H=ang DGE, 38.1.
* quare fubtenfz AF, D E paresfunt, Q. E, D, d 19. 3

a 7.3,

Frop, XX11. Theor,

Siin fphzra recta linea (A B) per centrum (A) du@tare@tam ali- Fig. 26.
quam lineam (C D) non per centrum ductam bifecet, ad angulos res
Ctos ipfam fecabit. Quod fi ad angulos rectos eam fecet, etiam bifes
cabit ipfam,

Nam circuli per A B, C D defcripti, * maximi. fcilicet , centrum s
eritA ; ergo fi BC = BD, berit A Bad €D perpendiculatis ; & fi b 3. 3.
A B (it perpendienlaris, berit BC = B D. 3

(7]

Ca2 THES
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THEODOSII SpuzRICORUN
| LIBER SECUNDUS.

DEFINITIO,

“N fphzra circuli fe mutuo tangere ducuntur, cum communis [fe-
&io planorum utrumque circulum tetigerit.

Prop, I. Theor,

Fig. 27. In fphzra paralleli circuli (B F; CE) circa eofdem polos funt..

a 1o, 3 hujus.  Sing A, D poli circuli B F, quos conneétar re¢ta AD ; 2 hxcrefta
b.eomv.14-11+ eft circulo BF,Pergo & circulo CE ; © quare per polos circuli CE
€ 8 vhujsse anGies ergo A, D funt poli circuli C E. Unde liquet propofitum,

Prop. 11, Theor,

In fphaera circuli (B F, C E)qui funt circa eofdem polos (4;D),
funt paralleli.
Nam quia polos conneétens rea A'D utrique. circulo BF, CE

b I,i::,f“j“ ** > reta eft, erunt paralleliifti circuli, Q.E, D
Scholium, Theor.
Fig. 2 g In fphzra non funt plures circuli 2quales, & paralleli, quim duo.

Sint 2quales duo circuli A B, EF, & paralleli : visalterum CD
4 1. 2buj.  hifce parem dari, & parallelum. Siat igitur *communes omnium-pol’
b 20. 154j. G;H, quos conne&tat reta G H ; Phzc per I centrum fphara traf-
fit, & parallelis eirculis re@a eft ; ergo ob circulos pares CD, EF

¢ 6rdwj,  GeritlL —=1M, contra 9. ax, 1.

Propi

SCD LYON
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-

Prop, 111, Theor.

Si in {phara duo circuli (A B,AC) fecentin eodem punfto (A) P

circumferentiam illins maximi circuli (A B C), in quo polos habent,
fe mutuo tangent itli circuli (A B, A C).

Nam circulus A B C adambos A B, A C # re&tus eft, ® quare com-
munis horum {e&io (puta E D) circulo AB C reka eft; ergo ED
perpendicularis eft rectis A B, A C (qua communes funt {e@iones cir-
culiAB C com circulis ABAC ; & qua diametri funt circulorum
AB,AC). ¢ergo ED rangit circulos AB, A C, ergo hi fe mutuo
tangant, 9. E.D.

Prop, 1V. Theor,

Siin {phara duocirculi (A B, CB) fe mutud tangant , maximus
circulus (D E) per eorum polos (D, E) defcriptus, per eorum conta-
&um (B) tranfibic,

Sinon tranfit per B, tranfeat per F ; circulus igitur G F polo D,
intervallo D F (majori quam D B) defcriptus fecabit circulum CB. in
F. atquicirculiG F, C F fe mumo *contingunt (quia circulus maxi-
mus D F E tranfit per utrinfque polos). Quz repugnant,

Prop. V. Theor.

Si infphara duo circuli (A B, C B) fe mutuo tangant, maximus cir-
calus (D B) defcriptus per unius (AB) polos (D) , & per amborum
eontaétum (B) ;. pet reliqui quoque circuli (C B) polos (E)tranfibit.

Tranfeat circalus maximus D E per polos D, E ; *hic per conta-
¢tum B tranfibit ;- pura alterwm maximum D B-F tranlire per D, B.
ergo cum uterque arcus D B it femicirculus , & D fit. polus circuli
A'Byerit B alter ejuldem polus, fitus in {nd ipfius circumferentii.
O.E 4.

Prop. VI, Theor.

§i in fphzera maximus circalus (A B) circulorum in {pharica fu-
perficie defcriptorum aliquem (A C) tangat, tanget & alterum ci
zqualem, & parallelum.

Sint D & E poli circuli A C, quos ne&at reéta D E. Per A,D, E

dicatur circnlus maximus AD BE. Item polo E, per B, ducatur clir-
' & ' culus

3

a 1. 1. by,
b 19. 11,
¢ 3. defora,

d 16. 3-
¢ def 1,2 bnj,

Fig. 30, ,

Fig. 31.

a 4. 2 bujus,
b I1. ‘h”jo

Fig- 32,

SCD LYON 1
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“a 1o, 1hujus. culus B F. Et quia D E utrique circulo A C, B F *re@a eft , Serunt
b rs. 1t hiparalleli, Item fi ex femicirculis A D B, D B E dematur communis
¢ fchaa,1h, areus D B, manetarcus A D — arc. B.E, Unde circulus A C - &qua-

lis eft circulo BF.  Denique quia polus circuli A B eft in circulo
d 3.bujws.  ADE, inquo itidem polus circuli B F ¢ rangetcirculus A B cir-
culum B F. Unde liquer propofitum.
Coroll.  Hinc liquet contactus A, B diametraliter opponi.,

Prop. VII, 1beor,

Fig. 32. 8i fint in fphzera duo axquales, & paralleli circuli (A C,BF), -ma,-
ximus circulus (A B); qui corum alterum (A C) tetigerir , reliquum
quoque (B F) tanger,

a 6.2 bujus.  Nam [icirculus A B non tangatipfum BF, *ranget alterum faltem
ipi A C parem, & parallelum; ergo tanget tres circulos pares &
b [eh.1. 2 buj. parallelos. * 2. E. 4,
Scholinm. Theor,

Circuli(A C, BF) in fphara paralleli, quos maximus aliquis cirs

culusi( A B) tangit, 2quales inter fe fant. !
a 1 bujus, Per :communes parallelorum polos D, E, & polos circuli A B de-
b 4bugms.  feribarur maximus circulus A F B, " quiper tactus A B tranfibit, Et

€ 3.a4%.1.

d 2. foh, 21, 5, O femicirculos AD B, D B E, <erit arcus AD=B E. ¢ ergo cir-
bujus.  cull AC,BF zquantur,

Prop. v I'1 1, Theor,
Fig. 33, Si in fphaera maximus circulus (A B) ad aliquem {phara circulom

(C D) obliquus fit, tanget is duos circulos, zquales quidem inter fe,
parallelos autem pradicto. circulo (C D), ad quem obliquus eft, |

Cape circuli CD polosEF ; perque hos, & polos circuli A B des

feribatur circulus E A B; item polo E per A, & polo F per B de-

3 3.2 hujus. feribantur circuli AG,BH , » liquet circulum A B tangere circulos
b 6 1hums. 5 G, BH; hofque pares effe, & © paraliclos circulo CD, Q.EF.

€ 2.2 bupms,
Schol. Theor,

Siin fphara maximus circulus (AB) circulorum aliquem (A G)
‘rangat, obliquus erit ad alios circulos (C D) parallelos ei, quem tans

git
Nam

SCD LYON
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Nam quia circulus A B *non tranfit per polos circuli A G (tangit 3 15.1 bujus,
enim circulum A G, nonbifecat) ; non tranfibic per polos circuli b 13. 1 baj.

C D, ®ergo obliquuseft circulo C D, Q.ED.

Prop. I X, Theor,

Siin fphzra duo circuli (A B C D, E D F B) fe mutud fecent, ma-

ximus circulus (A E CF) pereorum polos duétus, bifecabit fegmenta
(BAD,BCD,& B ED, BF D) ipforum circulorum.

Sint A C,EF fe&iones circulorum A D C,EDF cum circalo
AECF,& B D feftioipforum AD C,EDF. E: quia circuli ADC,
EDF circulo A EC *re&ifunt ; erjit B D (Pre®a circulo AE C F,
‘adeoque) perpendicularis reGtz A C. Ergo cum A Cfit ¢ diameter
circuli AD C, “eritarc AB=arcAD, & arcCB =arc ‘CD.

Simili difcurfuarc EB = arc ED, & arcF B — arcFD, Q.E D,
Schol, 1. Theor,

Siin {phera circuli (A B C D, E B F D) fe mutud fecent ; circu-
lus alivs (A E C F) eorum fegmenta ( A B D,CBD; &EBD,
FBD ) bifecans, tranfit per eorum polos, eftque maximus,

NamobA B -|.BC*=AD--D C; eruntarcus A B C,ADC
femicircoli ; ergo reta A C eft diameter circuli ABC D, ergo
cum arcus A B, A D pares fint, erit reta BGD retz A C perpen-
dicularis : & pari difcurfu re&a BG D re@=z EF oftendetur per-
pendicularis ; quare B G D *re@a erit circulo AE CF peripfas AC,
EF dutto; “ergoambo circuli ABCD, EBFD recti funt circu.
lo A EC F. ¢ unde liquet circulum A £ CF maximum fore,& per
circulorum A B C D, EB F D polos tranfire, b D,

Schol, 2, Theor,

Siin {phera duo circuli(AB CD, EB F D) fe mutuo fecent, ma-
ximus circulus (A F C E) bifecans duo quacunque illorum fegmenta
(BA D, BE D), habens ramen arcum (AFCE) inter illa fegmenta
pofitum femicirculo inzqualem) tranfir per polos ipflorum , dudque
reliqua fegmenta (BC D, BF D) bifecet. :

* Dicalium circulum maximum A GE defcriptum iri per polos cir-
tiloram BC B, BF D 5 * hicfegmenta BAD, BFD bifecabir, &
proirde

Fig. 14.

a I’.]-’mj.
b 19.11,
¢ 3.def. 11,
d 15. 1 baj,
e 28,3,

az2.ax51

b4rr,
c 13._11.
d ;_(ab.:g.:.'

Y

Fig. 35.

a 9. 2 r!'.yjo
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16 THEODOSII Spharicorums. LiB. a.

proinde tranfibit per punéta A, E ; undearcus AF CE eric femicies
. culus, contra hypothefin ; ergo AFC E tranlit per polos circulo.
b 15 1 bufe  rgm ABCD, EBED 3 *adedq; fegmenta BCD, BFD bifecar. 9.E.D,

Prop. X, Theor.

Si fint in (phaera paralleli circuli (AB €D, EFGH), per que:
‘Fig. 36. rum polos (1) defcribantur maximi circuli (AE 1G C,BFIHD);
parallelorum quidem circomferentiz (A B, EF,& B C,F G &)
inter max'mos circulos intercepte {imiles funt; maximorum autem
circulornm circumferentiz ( ALE,BF,C G, D H) inter parallelos
circulos intercept, funt zquales.

Sint A C, BD (e&tiones circuli A B C D cum circulis A1 C,BID;
. & EG,FH fectiones citcoli EFGH cum iifdem AIC, BID,
a 15 1hajuse sqpune A C, B D diametri circali ABC D, & E G, F H diametri cir-
cli EFGH ; ergo L& K fant centra circulorum A B C D, EFGH.
b 16.1%  Jrem (ob circulorum A CB, E G H parallelifmum) Perunt E G,AC,
¢ 10.1%. & F{{,BD parallelz; quare ang EKF —ang AL B; ergo fi-
e miles funt arcus AB, E F : eddémque ratione arcus B C, F G fimiles
3 Sgdx P45 oftendentar. Quinimo * fubtenfee reétx 1A,1B,1C, 1D, & *ided
i arcus I A, [ B,1C, 1D zquantur ; & parimodo arcus I E, 1 F,1G,
1 H zquantur ; unde etiam reliqui arcus A E,BF, C G, D H pates

funts LE.D.  °

Prop. X 1. Theor.

Fig. 37. Siin diametris (A C, D F) circulorum zqualium .(A BC, DEF)
38.  =qualia circulorum fegmenta (AGC, D ;IqF) ad angulos rectos in-
39. fiftanr, a quibus fumantur zquales circumferentiz (A G, D H), qua-
o, rum qualibet inchoata ab extremitate fui fegmenti fit minor femifle
41.  circumferentiz integri fegmenti;  punétis autem (G, H) zquales
2. circamferentias (A G, D H) rerminantibus, ducantur zquales rez
lineze (GB, HE) ad circamferentias circulorum (ABC, DEF)
primo pofitorum; ipfee circulorum primo pofitorum circumferenti
(A B, D E) intercept inter illas rectas lineas (G B, H E) & extrts
mitates diametrorum (A C, D F) erunt zquales,

a 3o.11, Ducantut G Freéa plano A BC, & H K recta plano D E F (e
§ dent he in reas A C,DF); conne@antiirque AG,Bl; &DH
E :97 3 EK ;& B L, EM (ad centra LM). Et propter arc, GC= arc.HE,

* 3 def,yr, Ceritang G AC—=angH DF. Itemang G IA*= re&t. = 2§
d 26,1, HKD;, &AG<=DH. *ErgoGI =HK, &Al=DK; "(1;'
. : e
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deIL=KM). ItemGB < =HE, &anguli GIB,HKE*funt e Bype
reti: Sergo B f=KE: itaque trigona BIL, EKM fibi mutud f '37- L
aquilatera funt ; undeang AL B —ang D ME. "ergoarcus A B, 4 2;_"}
D E zquantur. 2. E. D. ¥ 3 : o
Si perpendicularis a G, & H incidant in diametrorum extremita- _

tes (ut in 5, & 6 figuris) brevius conficietur negotium fic. Ob GA i‘ f;‘»’""
*=HD ; &GB°=HE, &angulosG A B, H D E re&os. Eri¢ = 23"
quogue A B*=D E. 'Ergo arc. AB = arc, DE. 2 ED,

. Prop, XI1I. Theor,

Siin diametris (A C, D F) circulorum zqualium (A BC,DEF)
erigantur circulorum 2qualium fegmenta (A G C,D H F) ; & ab
ipé fegmentis @quales circumferentiz (A G, D H) ad extremitates
fegmentorum defbmantur, minores dimidiis ipforum partibus ; abip-
fis autem circulis @quales circumferentiz (AB, DE ) fumantur ad
eafdem partes, quz funt ad extremitates diametrorum : rediz linez
(G B, HE) duétz a punctis in circumferentiis - fegmentorum ad pun-
&a in circumferentiis circulorum, erunt 2qualgs.

Fiat, utin pracedenti; & quoniam (ut iftuc oftenfum) IL = 2 27.3. | .
KM,&BL—=EM, & arc AB — arc DE, *eritangILB =
angKME. PergoBI = EK: fed & G I =HK ; & anguli GIB,
HKE reQifunc; *ergoBG =EH. 9.E. D,

Ins & 6 Fig.obarc AB=DE; & ideo re®am AB — DE, b 4 &
&AG=DH, &angulos GAB,HD E rectos, beritGB=
HE, 9.E. D,

Prop, X111,

Siin fphara funt paralleli circuli (A B,CD, FG H), & defcri- Fig, 43:

bantur maximi circuli (A FK, B H K), quiunum quidem (AB) pa-
fallelorum tangant, reliquos vero (C'D, FG H) fecent ; circumferen-
tix(AB,CD,FG, g{ AB,LE,MH) parallelorum, intercepte
inter eos maximorum cisculorum femicirculos (BNP,AFO; &
AMO, BHP), quinon concurrunt fimiles erunt : maximorum ve-
10 circulorum circumferentiz (A C, A L; BD,BE; &CF,LM;
DG, EH,;& AF,AM, BG, B H,) inter duosquofcunque paral-
tlos intercepta, erunt ®quales. -

* Fiant fcilicer arc, K O =NA,&arc. KI=NB ; unde quum

SCD LYON 1




Ty bujus,

asiy giab,

b 1. 1 bujus,

2 19, 1 bujus,
& coroll. fchol,
b P ;":

‘THEODO STI Spbaricornss Lis.a.

N PK,;& N OK fint femicirculi, ecunt BN P, AF O lemicireuls :
& adeo-reliqui AM O, B H P etiam femicirculi).

Per paralielorum *poloes I, & contadtus A, B defcribantur cireulj
maximi QAIR,SBIT; eftque arc CA* —arcAL, & arc DB
*—arc.BE; &arc CV*=arcVL; &arc DX*—=arc X,
Porro; quum circulus Q A IR circulo AFK, & circulus S BI T cir.
culo B H K bredi fint ; & arcus A I, B I minores quadrante (ob cir
culum AB R T non maximim) ; & arc Al =BI; erunt jus
11 hujus arcAC, B E zquales. Ergo arcus AL,AC,BE,BD
®quales funt. Eodémque pacto arcus AM,AF,BH,BG zquan.
tur. Unde & reliqui CF, L M, E H, D H zquantur. Q. E.D,

dtemob arc CAL=arc DBE; © erit fubtenfa CL zqnualis
fubrenfe D E, & 4proinde arcus CV L arcui D X E ; & femiffis CV
= D X : unde addito vel fubtrafto communi V D, erit arcCD =
arc V X. Ergo, cumarcus V X *fimilis fit arcuiA B, eritarcus CD
eidem A B (imilis. Eadémque ratione arcus F G, neque non & arcus
E L, HM cidem A B fimiles oftendentur. 2. E. D.

Prop. XTIV, Probl.

Dato in fphara circulo (A B), qui minor fit maximo, datoque in
ejus circumferentia aliquo punéto (A), perillud pun&um defcribere
circulum maximum, qui tangat datum circulum( AB).

Per A, & C (polum circali AB) *defcribatur circulis maximus
C A BE, ¢ quo fumatur quadrans A D. Polo D per A ducatur cir-
culus A Z E ; * hic maximus eft, °& tangitdatum A Bin A, Q.E.F,

Prop. XV, Probl,

Dato in fphaera circulo (A B), quiminor fit maximo ; & dato ali-
quo punéto (G) in fphara fuperficie, quod (it inter datam circulom
SA B), & alium cizqualem& parallelum CD ; per punStum illud

atum (G) defcribere circulum maximum, qui tangat datum circu:
lum (A B), maximo minorem.

Per EF *polos parallelorum, & puntum G = defcribatur circals
maximus E A C , in quo capiatur quadrans B H; & polo E per H
deflcribatur circalus H I, Sumatur etiam quadrans G K, poloque G
per K defcribarur circulus K L (qui certé maximus erit) f{ecans circi
lum H I in L (fecabit vero, quia pun@&um K cadit inter H,& I; 0{:

arcu
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THEODOSII Sphericormin L1, 3.

areum G H minorem, & arcum G I majorem quadrante G K : illud,
quia B H eft quadrans ; hoc quia AF D, ipfi E A F 2qualis, eft (emi-
crcalus ; & AT (*=BH) eft quadrans; & proinde D I eft qua-
drans) tum per L & polos E, F ducarur maximuos circolus ELF fe-
cans circulum A B in M 3 poloque demum L per M ducatur circulus
M N: dicofaétom. Namarc. L M® zquatur arcoi H B quadranti,
cergo M N eft maximus circulus, Item, quia circ. K L tranfit per po-
lum L circuli M N, *tranfibic hic viciffim per polum illius,hoc eft per
G: denique quia circuli A B, G N fecant maximum circulum E F, in
quo poloshabent, in eodem punéto M, ciplife contingent mutuo.

Itague factum,
Scholium.

Simili difcurfn, alind pun&um, quo circulus K L fecat circulum
HI, polus erit alterius circuli maximi tranfeuntis per G, rangentifque
circulum A B,

Prop, XV I, Theor,

Maximi circuli, qui fimiles circumferentias parallelorum circulo-
rum auferunt, aut per parallelorum polos tranfeunt, aut eundem unum

parallelum tangunt,
1°, Auferant circuli maximi ABC, DBE (ex patallelis ADC,
FG) fimiles arcus AD, FG; & alter AB C tranfeat per polos pa-
rallelorum ; erit maximorum interfectio B , polus parallelorum, — Si
negas, fit H polus ipforum, & per H, G ducatur maximus HG I (fe-
cans ipfom A D C m I, unde arcus A 1, F G *fimilesfunt. ergo cum
AD, F G fimiles ponantur , erunt AT, AD fimiles, adedque pares.
«E. 4 :
Qz“. Auferant maximi A BC,D EF fimilesarcus A D,BE; &
neuter per polos tranfeat, fed alter AB C unum BE tangat (in B),
etiam D EF eundem B E tanget in E. Vis fecare? ® itaque per E
deferibatur circulus maximus G EH. “ergo arcus A G, B E [imiles
funt; proinde vero arcus A D, A G limiles erant, 9. E. 4.
3°. Auferant (ex parallelis A D C, GH) maximi A B C,DEF
fimiles arcus A D, G H, & neuter per polos tranfeat, autunum tan-
gat parallelorum ; ¢ ergo circulus A B C parallelis obliquus eft ;
* ergo tanget aliquem, puta(B E)ipfis A D C, G H parallelum ; eun-
B E tanger circulus DEF: finegas; per H, fdefcribatur cir-
culus maximus K H Itangensipfum BEin I, & ergoarcus AK,GH
limiles, itidémque arcus AK, A D fimiles erunt, 9. E, A.
Da Prop,

<4

b 2,810,
bujus,

€ 171 buj.

d 1 fch. 15,
I bujus,
e 3 hujus.

Fig: 46.
47-
48.

a 10.2bsj,

b 14.2 bej.
€ 13. 2 buj,

d 13, 1. bej,
€ 8. 2 bujus,
Fr1g.2buj.

g 13.2 Iuje
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THEODOSII Sphericornm Lis.2,

Prop, XV 11, Theor.

S e In fphera paralleli circuli (A B, EF), inter quos, & parallelogyy
Fig. 49 maximum (CD) aquales circumferentiz (A C, C E) maximoryn
circulorum intercipiuntur, funt inter {e zquales ; illi vero (A B), ip.

ter quos & maximum parallelorum (C D) majores maximorum cir.

culorum circumferentiz (A C) intercipiuntur, funt minores. '

Nam primo tranfeat circulus maximus A CE F D B per polos Pie
2 15. 1haj. tallelorum ; ergocommunes fectiones A B, EF * erunt diametri cie.
b e, 2 buj. culorum AB, EF. Jamfiarc AC (*BD)=arcCE(*DF); ob
€ 1t.1huje arcCGDe=arcCHD; eritarc AGB = arc EHF; 9 ypge
4 29.3. fubtenfz A B, EF pares erunt, & proinde circuli AB,EF etiam pa-
res. Q. E.D. QuodfiarcAC(BD)c—arc CE (DF) eritarc
AGB=oaarcEHF, & fubtenfa AB=2EF, & circulus"AB —
: EF ED

Fig. so. Non tranfeat fecundo circulus maximus AC EF D B per paralle-
lorum polos (G,H) ; verum per hos, & poloscirculi ACEFDB
e 20. 1 hujus,  defcribatur circulus G IHK. *Iraque poli circuli G I HK erunt in
£ yfch.15.1 b utroque maximo circulo A CE F D B,& CD. ergo ad interfetiones

g 5. def. 1 buj, ©; D & proindearcus CI, CK zquantur.

& 28.3. Jam iarc CA —arc CE, eritarc Al =arc EK. Item (obfe-
b 12.2 buj. micirculos K, GH) arcGI=HK; "ergorete GA,HE pares
k2 fcb.30.1.5. funt, & * confequenter circuli A B, E F pares erunt, Q. E. D,

Sir‘l arc CLAC_ arc CE ;ﬁﬁr?rc ;3 L :ﬂai-c CE. Ergo parallelss
16,1 Bbuwiws, Per L equabiter (uti mox oftenflum) parallelo E F, ! Quare paral-
ot fe’lus A cBl minor eritipfo EF. 2 E.D. e o

Prop, XVIII, Theor,

In fphara masimorum circulorum circumferentiz (A C, E C)in-
tercept inter maximum paralleloram (C D), & duos alios circulos
(A B, E F) ®quales & parallelos, funt 2quales. 1ilz vero (A C)quz
intercipiuntur inter majorem parallelum (A B) & maximum CD,
funt minores.,

217, 3 buje - Nam in 12 hyp. fidicasefle A Cc— CE, * erit idcirco circ AB
=acirc CD: in2*hyp.[idicasefle A C = vel == CE, * erit erg0
circ AB = velc— circ C D, contra hypothefin,




THEODOSII Sphericornw Las. 2.

Prop.X IX. Theor,

Si in fphzera mazimus circulus (A B C D) parallelos aliquot cie-
culos (E F,G H, I K) in fpharica fuperficie defcriptos fecet quidem,
non tamen per polos, in partes inzquales cos fecabir, excepro paralle-
Jarum maximo (G H): de parallelorum autem {egmentis in hemi-
fphzeriorum uno (G QH) interceptis, ea (LEM), que funt inter
magimum parallelorum (GH) & polum confpicuum ( Q) funt
majora femicirculo, reliqua vero (O PK), qua funt inter maximum
parallelorum & polum occulturg (R). funt femicirculo minora ; z-
qualium denique ac parallelorum circulorum (EF, 1K) alterna feg-
menta(L FM,01P; & LEM, OKP) funt inter fe 2qualia.

1. Per polos Q, R & pun&um B defcribatur circulus maximus
(QBR ; is *tranfit etiam per D, undearc BHD —arcBG D:
bjtem arcSF T —arcSET,%& arc X KV = arc X 1V. ergoarc
LEMcarcLEM, & arc Ol Pc—arc OKP.

2. Sicirculus E F = circ I K, per polos parallelorum Q, R, &
polos circuli A B C D, ducatur circulus AG H: © iftius circuli poli
funt B,D: ergoarcus BA, B C zquantur, ¢ Item arc B L = arc
BO; ergoarc LA=arcOC, ergoarc LAM*®(2LA) =arc
OCP(20C): undefubtenfa LM—=OP. Ergoacc LEM=
arcOIP. arcGEM =arcOKP, 2.ED.

Prop. X X.

Si in fphzra maximus circulus (G L) parallelos aliquor circulos
(AB, C D, E F)fecer, non tamen per polos ; de parallelorum af-
fumptis circumferentiis in uno hemifphzrio, illz (O B H), qua pro-
pitis accedunt ad polum confpicuum (P) erunt majores, quam ut [imi-
lr.;:I effe poffintillis (N D 1), quz ab codem confpicuo polo longius
abfunt.

Nam fi per P, I; & P, N ducantur circuli maximi fecantes ip-
fum ABinR, S eritarcus HB O majorarca R B S, *qui fimilis eft
arcui ] D N; unde liquet propofitum.

Prap. XXI,
Siin {phris 2qualibus maximicirculi (BN D, F O H) ad maxi-

mos circulos (A B'C D, E F G H) inclinentur; ille (BN D) culius
_ polus

21

Fig, 51:

a 11,1 by,
b 1s. X huy,

c 1febay, i
bugus,

d 18. 3 bej,

e 9.2 huj,

Fig. SZE
a 10. 2 baj,
Fig. 533

5 4o
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THEODOSII Sphericormn Las. 2.

polus (P) fablimior eft fupra planum fubje@um, inclinatior erit ; illj
vero circuli, quorum polj qualiter diftant i fubjectis planis, &qua-
liter inclinantur,

Per L, P polos circuloram ABCD, BND perque M, Q_polos
circulorum EFGH, FOH ducamur’maximi arculi AL C%'M G

a6, 1 bajws, * interfedtiones A C, B D, M I concurrunt in {phxrz centro . Er

b 19, 3 def.
G i

-~

quoniam anguli AID,NID? rei funt , ( quippe cum planm
AN C ¢re@tum [it planis ABC D, BH D), ¢ ericang A | N inclina.
tio plani BN D ad planum ABC D, paritérque ang EKO eft in.
clinatio circuli F O H ad plannm EFGH, Cim igitur {it arc CP ¢ —
G Q, & are PN = QO, & proinde arc C N = G O,erit arc N A
T2arcO E; *quareang AIN=2ang EKO : Q.E.D.

Quodfiarc CP =G Q,, fimili difenrfu liquer angulos AIN,
EKO zquari. Q.E.D.

Facil¢ convertitur hoc Theorema.

Schol, 1. Theor,

Circali maximi (A B, C.B) tangentes enndem parallelam (A C),
qualiter inclinantur ad maximum paralleloram (DE); qui vero
(G H) majorem parallelum I G tangit, inclinatior eft ad parallelorum
maximum (D E) ; & circuli (A B, C B) =qualiterinclinati ad pa-
rallelorum maximum (D E)tangunt eundem parallelum (A C). Qui
vero (G H) inclinatior ¢ft ad maximum parallelum, majorem paralle-
lum (G )rangit.

1. PerF polum parallelorum, & contatus A, C defcribantur
maximi circuli FAD,F CE ; *tranfeunt hi per polos circuloram
A B, C B, *lecantque aded ipfos perpendicalariter : ergo F A eft aki-
tudo poli F fupra circalum A B; & F C altitudo ejufdem fupra circu-

¢ 5. defubuj lum CB ; quare cim fit F A <= F C, liquer primum.
(Y

8 21, 2 buj,

2. PerpolumF, & conta®um G delfcribatur masimus circulus
FGE; ergo (ut pritis) F G eft altitudo poli F fupra circulum GH:
atquiF Gc—=FA: ®unde liquet fecundum. ¥

3. PerF, & pelos circulorum A B, CB defcribantur maximi cir-
culi FAD, FCE ; ®hi fecant illos perpendiculariter ; ergo arcus FA,
F C funt elevariones poli F fupracirculos AB, C B © ergo arcus FA,
F C pares funt. ¢itaque circulus intervallo F A, vel FC defcriptus
tanget circulos AB, C B: quod erat tertium. g
- 4. PerF,& polum circuli G H deferibatwe circulns s
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FGE. ergoarcusF G eft elevatio poli F fupra circulum G H. Atqui
arc F G “carcF A, ergo circ ¢ tangens, polo F per G defcriptus
major erit quam A C., Quod erat ultimum,

Schol, 2. Theor,

Circuli maximi (AB, C D) ad parallelorum maximum (DB) Fig. 56.
zqualiter inclinati, polos (E, F) habent in circumferentia ejufdem
paralleli. Et circuli maximi (A B, C D) qui polos (E, F) habent in
circumferentia ejufdem paralleli (EF), ad parallelorum” magimum
(D B) 2qualiter inclinantur,

1. Deleriptis per G polum parallelorum , & per E,F polos circu- . 15.1 bujus.
lorum A B, C D circulis maximis G E, G F ; quia hi *reti funt ills, > ¥ pr i
berunt arcus G E.GF pares. © ergo circulus polo G per E,F de-
feriptus parallelus eft circulo D B. 2.E.D. =

2. ObarcGE ‘= GF, *erunt circuli AB,CD zqualiter in- ‘: ;}bd‘{:i b
clinati ad ipfum B D, 9. E. D, 2L,

Schol, 3. Theor,

Si fuper circuli (A B D E) diametro A D conflituatur reftum cic-  Fig. 57.

culi fegmentum (A F D), dividatur autem fegmenti infiftentis cir- 58
cumferentia (A F D) in duas inzquales partes (AF,FD); & i fe.
- Qionis_punéto (F) ad circomferentiam circuli primi plurima refta
linex (F A,FI, FH,FB,FC,FD, F E) cadant; erit reta (FA)
fubtendens minorem partem (F A) infiftentis fegmenti omnium mi-
nima: qua autem majorem (F D) fubtendit, omnium maxima : reli-
quarum ver6 maximz propinguior (F C) remotiore (F B) femper
majoreft ; duz verd re®z zquales (FE,FC) ab eodem pun&o
(D)in circumferentiam circuli (A B D E) 4 maxima (F D) zquali-
ter diftantes, -

Ducatur FG normalis plano A B D E , & conne&tantur G C,
GB,GH,GI,G E; *liquet pun&um G eflein re@a AD; &ob, 38,11,
Fa’t"-::FD,‘re:rithfi"':l('}Di ‘itemGA*aGI=aGH &c. b byp.
&GDcGCr~GB & c 7.8, 3.

Ergoin triangulis retangulis FG A, FGLFGH ; Yerit FAQ 45.1.
“2F [=aF H, atin triangulis reftangulis FGD, FGC,FGB,

‘erit FDe= FCc~F B, %cmum WGE®=GC, d¢rit FE =
FC, Quz E.D. -

d Si
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Fig. 59

a 15,1 bujms
b 3.fch,21b

Fig. Go.

Fig. 61,

THEODOS II Sphericorum. Lis. 2.

Schol. 4. Theor.

Siin fpharz fuperficie intra cujufq; circuli peripheriam (ABCDE)
fignetur pun&um (G) prater ejus polum (F) ; ab eo autem ad cir-
culi circumferentiam plurimi arcus (G A,GB,GE, G C,GD)
circalorum maximorum ducantur femicirculo minores ; maximus e
(GF A, qui per polum circuli ducttar ; minimus autem, qui (G D!
ei adjacet ; reliquorum verd maximo propinquior (G B) remotiore
(G Q) femper major eft ; duo vero arcus (G E,G B) ab eodem ma-
ximo (G A) vel minimo (G D) @qualiter remoti inter fe 2zquales funt,

Nam quoniam arcus A G D 2 perpendiculariter infiftic femicircalo
A C D,berit fubtenfa G A major fubtenfa GB; *& GBiplaGC:
exgo arcus G Amajoreftarcu GB ; & G B iploGC, & ficinre-
liquis, juxta Scholium praeedens.

Schol, 5.

Si in fpheerz fuperficie extra peripheriam cujufg; circul:(ABCDE)
fignetar punétum (G) preeter ejus polum (F) ; ab eo autem ad cir-
culi circumferentiam plurimi arcus (G A, GG , GB,GE) ducantut
femirculo minores, fecantéfque circumferentiam circuli: maximus
eft qui (GF A) per circuli polum ducitur ; reliquorum verd maxime
propinquior (G B) remotiore femper major eft: minimusautem cft
ille (G D) maximi, qui inter pun&um (G) & circuli circumferentiam
extra circulum interjicitur :  reliqguorum verd minimo propinquiot
(G H) remotiore (G I) femper minor eft. Duo vero arcus (GB,
GE; & GH, GK) ab eodem maximo vel minimo zqualiter remoti
inter fe 2zquales funr.

Iridem patet hoc ex Scholio penultimo, ex fubtenfis ad arcus difcur-
rendo.
Frop, XXII.

Si in fphaera maximus circulus (AB C D) unum quidem cireulom
(A F) tangar, alivm vero ei parallelum (G B H D) fecet, pofisum inet
fphzrz centrum, & eum circulum quem tangit maximus circulus ; po-
lus autem (E) maximi circuli fuerit inter utramque parallelorum
(AF,GBH D), defcribantirque maximi circuli (G L, HK, lz\q’l;:




THEODOSII Spharicorun Lus. 2, 25

N K, O L) tangentes dworum parallelorum majorem (G B HD) : hi
omnes erunt inclinatiad maximum circulum (A B C D), & eorum
retiffimus quidém eritille (HK), cujus contactus erit in co puncto
(H);in quo majus fegmentum (B H D) paralleli majoris bifiriam
dividitur 5 humullimus vero & maximé in¢linatus (G L) cujus con-
wctus erit in eo puncto (G); 'in quo minus fegmentum (B G D) bifa-
yiam dividitur ; reliquornm autem illi quidem (M P, N K) qui xqua-
liter diftant ab alterutzo eorum punctorum (H, G) in quibus fegmen-
wbifariam {ecantur, funt {imiliter inclinati ; qui vero (O L) conta-
&um remotiorem habet 2 punéto (H), in quo majus fegmentum bife-
qatuty inclinatior perpetuo efteo (N K), qui conta@um eidem pun&o
ptopiorem haber. Poli denique maximorumi circulorum erunt in uno
circulo, qui & minor erit €o circulo (A F) quem rangit maximus in
principio circulus, & eidem parallelus erir,

Per [ polum parallelorum, & E polum circuliABCD, ducatur
tirculus ; is *bifecat fegmenta BG D, BH D, ®tranfitque per conta- a o. 3 hes.
éum A : [ivitaque circulus GAIEH C, fiat arcus H Q_zqualis b 4.2 hujm.
quadranti E A. ergo H Qo HI; arque Q_cadit inter I, & A :
iraque polo I per Q deferiptus circulus Q T R, erit parallelus circu-
lo AF, edque minor. Per I, & puncta conta@uum ducantur maxi-
morum circulorum arcus MIS, NIT, O1V, qui © tranfibunt per c 5. 2 hujus.
polos tangentium : ac ob arcus IH,IM,IN,1O,1G ¢ zquales ; 4 5 4. 2 e
&arcusl Q, IS, 1 T,1V,I R4 etiam pares ; erunttotiarcus H Q,
MS,N T,0V,GR &quales; ergo cam H Q fit quadrans , erunt
reliqui omnes etiam quadrantes ; ©ergo punéta Q, 5% T, V,R erunt ¢ * 6.1 huj.
politangentiom 0. E D.

Porro, quoniam arcus HM, HN f pares funt, erunt iftis & fimiles £ #.
arcus R ¢, R w pares. ergooppofitiarcus Q T, Q.S pares funt (nam E 10 hujus.
dotz retz R Q, ¢S, T eflent ® diametri circuli QT R) kergo ! 1% 1 s 4
ductiarcus E T,ES pares erunt; & arcus ET c—EV, & E Q AFRITAN
maximus, ac ER minimus horum : Yergo circulus HK miniméin-1 2 1. % baj,
dlinatur ad circolum ABCD, & G L maximé; & MP, NK z-
Qualiter , & O L magisquam N'K. 2.E.D.

Prop. XXI1I1I,
lifdem pofitis, fi circomferentiz (M O, N P) circulorum tangenti- Fig, 624
(M O, N P) a contactibus (M, N) ad nodos (O, P) fint zquales,

Pradicti circuli mazimi (M O, N P) fimilicer inclinati erunt,
E Nam
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26 THEODOSII Sphbericorum Lis.2.

Nam per E polum circuli A BCD;& I polum parallelorum dy2

catur circulus maxius GA C; & per [,accontactus M, N defcri.

a g.2huj.  bantur circuli maximi I M, I N : & quoniam hi * per polos tangenti.
b 15. 1h4je  ym M O, NP tranfeunt, Pinfiftunt iplis M O, N P diametrice & re.
¢ by. &o 3 & inzqualiter fecantur in I, & arc MO =N P; ¢ ergo du.
d 12.25h  &are@tz 10, 1P zquantur: ergo circulus O K P polo I per O de-
fcriptus eran(ibic per P ; funt etiam arcas MO, M Q, & arcus S 0,

¢ 9.2 huj. S Q_°zquales; itidémque arcus NP, NR, & arcus TP, TR pa.
res funt ; ergo (obarc M O = N P) erunt toti OM QP NR pa-

f 29.3 res ; “ideoque fubtenfz O Q, PR ; & & propterea arcus OSQ,
g 28.3 PT R, & horam dimidii S O, T P pares erunt. Irem arcus KO,
h 1o.2buj. ©@quantur 5 ergo reliquiarcus K S, K T, hifque * fimiles arcus HM,
k. 25, 2 bujuwss HN quabuntur : € ergo circuli M O, NP fimiliter inclinantur. 2d
creuim ABCD, 9.E. D -
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THEODOSII SpuzricoRuM
LIBER TERTIUS.

Prop, I,

I circulum (A C B D) inzqualiter fecet reéta linea (A B); Fig, 63
fuper qua conftituatur re@tum circuli fegmentum (A FB),
non majus femicirculo ; dividatur aotem infiftentis fegmenti
circumferentiain duas partes inzquales (F A,FB) ; re@ta

linea (F R) fubtendens earum minorem, minima eft linearum re@a.
rum (F G, F H,FK,&c.) du@tarum ab eodem punéto (F) ad majo-
gem partem (A C H) circamferentiz primi circuli: re@arum verd
ductarum ab eo ipfo puntoad circumferentiam (B C) intercepram
inter illam minimam rectam (F B) & diametrum (C D) in quam ca-
dit perpendicularis (F L) deduca ab illo pun&to (F), femper minimz
propior (F G) remotiore (F H) minoreft. Omnium autem maxima
eft ea (F C) que ab illo codemt pun&o ducitur ad extremitatem ejul~
dem diametri. Irem re&ta (F A) fubtendens majorem circumterenti-
am fegmenti infiftentis, minima eft carum (FA,FI,FK, &c.) quz
cadunt in circumferentiam (A C) intercepram inter ipfam & diame-
teum (C D), femperque huic propior (F 1) remotiore (F K) minor
et Siveroretalinea (A B) fubje@um circulum fecans (it ejus dia-
meter, & reliqua omnia eadem fint wt fupra ; reéta linea (F B) fub-
tendens minorem partem circumferentiz fegmenti infiftentss, minima
- eft re@tarnm du@arum ab illo eodem punéto ad primi & fubjei cir-
culi circumferentiam ; ea vero (F A) quam majorem partem circum-
ferentiz fegmenti infiftentis fubtendit, maxima eft. ;

_ Conne@antur ret2 LG, LH,LI, LK. Et quoniam LB**=3 7.3.
LG*=3 LH, erit (in triangulis rectangylis F L B,FLG,FD H)
FB*SFGb=aF H. Similiter, ob LA=a LI=aLK, eritF A b47.1;
"3 FI=aFK. Et quoniam L Ceft * maxima omnium ab L ad cir-
‘imferentiam A CB, ®eric F C maxima omnium ab F ad eandems

E 2 Sin
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THEODOSII Spharicorum L1s.3.

Sinarcus A CB, A D B pares fint, patet res ex 3° Scholio 212
fecundi hujus,
Prop. U1,

Fig. 65. Si recta linea (A B) fecans circulum (A C BD) auferat fegmena
tum.( AC B)non minus femicicculo ;- {uper ipfd vero re€ta linca (AB)
ftatnatur alind circuli fegmentum. A E B quod & femicirculo majug
non fit, & inclinatum ficad alterom fegmentum (A D B), femicirculo
non majus : dividatur autem. infiftentis fegmenti circumferentia in
partes inzquales (AF , FB) : re@alinea (FB) fubtendens minorem
circumferentiz partem, minima ¢ft re€tarum omnium (F B, F G, FH,
&c.) duétarum ab illo punéto (F), a quo ipfa ducitur, ad fubjei cir-
culi circumferentiam illam, qua femicirculo minor noneft: & reli-
Qua omnia , qua in precedenti, fequuntur,

Ex cafu.vario perpendicularis F L varii calus emergunt.

Iterum demifsa re@td F L ad planum A C B D recti F L, dudtily;
re@is CELD,LB,LG,LH,LA LI, LK; liquer fore FB=3
EG-—=2FH=oF C; & FA=oF [=2FK=a FC, ut pracedenti

Prop. I I1, y {

Fig. 65.  Siinlpharaduocirculi maximi (ABC, DB E) fe mutuo fecen,
6¢. ab eorum vero utroque fumantur zquales circumferentiz (B A, B
& B D, BE) utrinque a pun&o (B), in quo fc [ecant : re@z linez
(A D, CE),qua extrema punéta circumferentiarum conne&unt ad
ealdem partes, 2quales (unt inter fe,

Sint primim omnes B.A,BC, B D,BE zquales; & polo B du-

2 15. 1 bujus catur circulus AD C Ej3 “ergo {etiones A C, D E funt ejus diame-

S triy; & Feentenm ; &radii FA,FB,FD, FE pares, Irem ang
A EFCb=angAFD. cergoLC—=AD:

Sin omnes non quentur , polo B per A, & C ducatur circalus

d 8.3 A G C H,cni occurrat utrinque productus arcus D BE in G, & H,

ergo BG=BH,ittmBD—=BE. ergo DG=EH. Atqui eti-

& 12,2 hujws. am (ficutin priori parte) fubrenfe G A, CH, adeoque arcus G A,

CH zquantur ; quare cum circuli fegmentum GBH?retum fit circulo

AGCH; *&arcus G A H,GCH fint femicirculi ; ¢ liquet reétas

A D,CE zquari. ; '

1

Prep
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THEODOSII Spharicormn L1z, 3. 29

Prop., 1V.

Si in fphzra duo maximi circali (A B C,D BE) fe mutud fecent, Fig. 67,
ab eoniimque altero (A B C) fumantur zquales circumferentiz (BA,
BC) utrinque a punéto interfe@ionis (B); & per punca (A, C)
terminantia ®quales circomferentias ducantur duo plana parallela
{(AFG, CHI),quorom alcerum (A F G) conveniat cum communi
febtione (K B) ipforum circulorum , extra {pharam, versus pradi-
&um pundtum (B): fitvero una illarum zqualivm circumferentia-
rum (B A, B C) major utralibet circumferentiarum (BF, BH)in al-
tero maximo circulo (D B E) interceptarum  inter pradi¢tum pun-
&um (B) & utrumque planorum parallelorum :  ea circomferentia
(B H) qua cft inter 1llud punétam (B) & planum (C HT) quod non
convenit cam communi {ectione (K B) ipforum circulorum, major eft
guam ea ejuldem circuli circumferentia (B F), qua eft inter idem
punétum (B) & planum (A FG) quod convenit cum communi fe=
¢tione circnlorum.

Polo B per A, C ducatur circulus AD CE, habens AG, 1C fe-
&iones cam-parallelis planis AFC, IHC ; & AC,D E fectiones
cum maximis circulis ABC,DBE ; unde harum interfe&io (K)a 15. 1 5.
a erit centrum circuli A D CE, -
Jam, ob A G, C 1° parallelas, eritangKAM —angKC N:b 16. 1.
itemang AKM®—ang CKN. & KA=KC. fergo KM=¢ 23 1.
KN ; & adedque MD =NE. Porro K B (communis- feétio cit- ¢ :g 3
culorum A BC, D BE) "reQaeft circulo A D-CE; & propterea 3_',,:_'1_
%ang LK M reétuselt 5 *ergo ang L M K acutus elt, &eizquilish 19 11.
HNE; angulusautem D MF obtufus. ergo-arc EH=2arc DEFsk 3.def. 11,
& ideo reciprocé (cum zquales fincarcus BD, BE) arc B Hgarc l1z.1.
BF. 9.E.D.
Obf: quod arc E H==r arc D F patet. Nam quia MD,NE =-
?uanrur, perpendiculares ab-M, N auferent zquales arcus in circum-
etentia D B E ; quorum alter minor eft aren DF,ob angulum DMF
obtufum, alter major 2rcu E H, ob angulum E N H acutum : ergo.

liquetarcum D F effe majorem arcu E H.
Prop. V.
Si in circumferentia maximi-circuli (A B C D) [it polus ('A) pa- Fig. 68

rallelorum ; hiincque circalum maximum - fecent ad angulos re@os
due
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THEODOSII Sphericorum LB, 34

duo alii maximi circulf (BD, E C) ; .quorum alter (B D) fit unus pa-
ralleloram, alter vero (E C) obliquus fir ad parallelos : ab hoc ap-
tem obliquo circulo (E-C) famantur aquales circumferentiz (G,
G H)deinceps ad candem partem maximi parailelorum, perque illa
puné&ta (B, G, H) terminantia aquales circomferentias defcribantog
paralleli circali (1 K, LM, NO) : circumferentiz (J L, L N) maxi-
mi illius circuli primo pofiti inter parallelos interceptz, inaquales e
runt y femperqze ea (1 L) qua propior fuit maximo paralielorum,
remoriore (L IN) major erir,

Per polum A, & punétum G ducatur maximus circulus A G P, li.
quet arcus G P,G F effe minores femicirculo (nam G P eft miner
quadrante A K, unde G F non fecat GPinter G & P, & proinde GF

a 5 fch21.3 b, etiam minor eft femtarcqlo_).. ltem G P wranfit per polos circuli Ik,
ergoarc GP—aGF. Simili difcarfu arc G Q=aarc GH. Irem
recta per G ad centrum (phzra (hoc eft communis fe&io circulorym
A P, E C) fecat interjectum planum circuli I K intra fphzeram ergo
eadem fecabit planum paralleli N O extra fphaxram. Ergo, juxra pra-

b 10.2 bujus. cedentem arc G P major eft areu G Q 5 quare cum (it arc I L b— GP;
8 arc L N =G Q,; eritarc I L major arcu L. N, L ED,

Prop. V 1,

Fig. 69 Siin circumferentia maximi circuli (A BC D) fit polus (A) pa- -

7" rallelorum, buncque maximum circulum ad angulos rectos fecent dao
alii circuli maximi (B D, E C), quorum alter (B D) fit unus paralle-
lorum , alter vero (E C) (it obliquus ad parallelos: fumantur autem
ab obliquo circulo (E C) aquales circomferentiz (F G, G H) dein-
ceps ad ealdem partes maximi illivs paralieli; & per punéta(F,G,H)
terminantia & quales circumferentias, pérque polum (A) defcribantar
maximi crculi (Al, AK,AL): hi circomferentias inzquales inter~
cipient de maximo parallelorum, quorum propior (K L) maximo cite
culo primo pofito (A B C D)) femper erit major remoriore (K 1),

a s. 3 bujus. Per punfta F, G, H defcribantur paral'eliMN, O P, QR ; “ergo

bro 2 bups. arc OMe—0 Q; & PproindearcGVe—GX: far arc GY=

GX, & per Y delcribatur parallelus ST ; cim igitur arcus GY,

3. 2hjm. G X, &arcus G H, GF pares fint, < erunt dv@ta reéte HX, YF
- 15.1. bujes,» wquales. . Porro civeulus SZ T ¢ circulo Al re@o infiftir, & bife-
caturab ¢o (doétd abZ ad alteram fedtionem re@td) & fcgmentum

circult A [abZ per 1 ad alteram (c&ionem majus eft femicirculo; &
1 arcus
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34
arcus Y Z eft quadrante minor, (nam quia circulus AB C D reQus
eft circulis BD, E C, tranfibit per eorum polos > & © bifecabit eorum e 9. 3 hujus.
fegmenta ; unde arcus Bo, £ erunt quadrantes 3 quare K| qua-
drante minor eft ; & proinde ipfi f fimilis Y Z, quadrante minor eft).f 10. 2 hujus,
SergoreCa Y Z eft minima cadentium in circumferentiam Z | 5 ade- 8 1 huju.
oque minor ipfd Y F, " hoceftipfi HX, ergo cum circulus QR mi- h friis.
no fitcirculo S T, erit arcus H X major quam ut (it (imilis arcui Y Z,
(Major enim fubtenfa ex minore circalo majorem proportione ar-
cam aufert, quam minor ex majore,) ergo arcus L K- (* (imilis arcui
H X) major eft, quam vt Gmilis it arcui K | (qui (imilis eft arcui
YZ). quarecumarcus LK, K I fint in eodem circulo, erit limplici-
ter arc L KmajorarenK I, Q. E. D. '

Prop. VI,

Siin fphera maximus circolus (ABC D) tangat aliquem fphzerz Fig. 70,
girculum (AE ) ; alius autem maximus circulus (GH) ad parallelos
obliquus fit, tangarque circulos majores illis, quos tangit maximus
circalus primo politus ; fuerintque eornm contactus (G, H) in maxi-
mo circulo primo pofito ; & fumantur  circulo obliquo circumferen-
tie (1 K,K L) zquales, & continuz ad eafdem partes maximi (B D)
parallelorum :  per pun&aautem (L, K, H) terminantia @quales cir-
camferentias defcribantur paralleli circuli (MN,OP,QR), hi
circamferentias inzquales (M O, O Q) intercipient de maximo cir-
cilo (A B.C D) primo pofito; quarum ea (M O) quz: propior erit
maximo parallelorum, erit major remotiore (O Q)

Per S polum parallelorum, & punétum K defcribatur circulus ma-
ximus S K, fecans parallelos punéis T,V : item per K2 defcribatur a 15. 2 5,
circulus maximus K E tangens parallelum A E in E verfis partes G
{unde KE cadit inter SV, & GI; nam fi extra G caderer, non
ungeret circalum A E, quoniam ipli K G non prius occurrit qudm
in pun&o quod opponitur pun&o K). ergo cum arcus SV tranfear
polum citculi M N, ® erit K V minimus arcus omnium 4 K ad M N b § Jeh21.2 b,
tadentium, & K Y minor quamK 1, paritérque KX == KL ; ergo :
utin 51a hujus) eritarcos K'Y major arcu KX ; fed arcus M O <z ¢ 13- 2 buj,
quatur arcui K'Y, © & arcus O Qarcui K. X ; ergo arcus M O major
Rarcw0Q. 9. E.D,

Pmﬁ
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Prop. VIIIJ,

Siin fphzra maximus circulus (A B) tangat aliquem fpharz cir.
culum (A C ;) aliquis autem alius maximus circelus (D E) obliquus
ad parallelos rangat circulos majores iilis, quos tamgebar maximus
circulus primo pofitus ; fuert’que eorum contadtus in maximo circys
lo primo pofito : fumantur 2utem de obliquo circulo xquales circum.
ferentize continuz (F G, G H) ad eafdem partes maximi paralieloa
rum , férque punéta (F, G, H) terminantia xquaks circumferentias
defcribantur maximi circali(M N, KL,C1), qui & rangant eun-
dem circulum (A C) quem tangebat mazimus circulus primo pofitus,
& fimiles parallelorum circumferentias intercipiant ; habeantque eos
femicirculos, qui tendunt & punétis ‘contaétuum (C, K, M) ad punéta’
(F, G, H) rerminantia zquales obliqui cireuli circamferentias, per
qua defcribuntar , ejufmodi ut mir:imé conveniant cum- illo circuli
maximi primo pofiti femicirculo , in quo eft contaélus (A) obligui
circuli inter apparentem polom, & maximum parallelorum. Inzqua.

les intercipient circumferentias (1 L, L N) de maximo parallelorum
(B D), quorum propior (IL) circulo” maximo (A B) primo pofito,

femper erit major remotiore (L N). ,
Per pundla F, G, H deferibantur paralleli P F, Q G, R H fecantes

2 7.3buims. circolumK Lin0,8; *ergoarcQP—QR, & bidecoarc GO
b3 2 hujus. GS, flatarcGT =GS, & per T deferibawr paralielus VT fes
cans circulum M Nin X : Jam circulus M N fecans parallelum VX

non per polos aufert fegmentum , ab Xper V ad alteram feionem,

minns femicirculo; etiam, fegmentum’ circuli M N ab X per Nad

oppofitam (e@ionem eft majus femicirculo. Irem fegmentum V X ins

¢ 15. thuj. clinatar ad M X versus partes R. (Nam circulus BE € re€tus eft cirs
culo N'Y per polum incidenti paralleloram ; ergo B E inclinatur ad

circatum M V, ergo V X ad eundem N M inclinatur) ; denique feg-

« vid. noe, . mentum paralleli XV, ab X per V ad alteram fectionem, *fecatur in-
d 2. 1 bujus. *qualiter in T 2 ¢ quibus recba TX @ minor et rectd TE, <hocelt
e 3.3 bujus. rgt;:;v}i}).ﬁi unde, ficut in 6t hujus, erit arcus I L major ‘arcu LN
Fig. 72. TNor. Quod fegmentum ab X per Vad alteram feétionem pro-

£ <2 bujm, & tenfum, fecetur inzqualiter in T, ita patebit, Dueatur-circulus masts
conft. smus E Z tangens paralielvm A CinZ ; & quoniam cicculus maximus

g 9 2huj. LY *iranlit per polos circulorum EZ, & B E, @ bilecabit is horum
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fegmenta ; ergoarcus E Z eft quadrans ; parique de caufa arcus ED
eft guadrans ; ergo circulus polo E per Z defcriptus tranfic per Y,

&simili difeurfo N M eft quadrans, & circulus maximus poio N per
M defcriptus tranfibic (Pﬂ' Y, fperque polos tangentis N M ; s ergo
circulus M Y bifecabit fegmenra tangentis N M, & circulorum E B,
XY, ergo fecabit circulum E B ad Intcrv?[]um quadrantis ex N ; hoc
eft ultra quadrantem ex E, hoc eft extra circalum D B. ergo fegmen.-
wen ab X per V' ad alteram fectionem bifecatur extra v s & arcus
XV minor eft femiffe iftius fegmenti, magifque arcus T X, eft minor
¢jufdem {emifle.

33

Lemma Probl,

Propofitis duabus inzqualibus magnitudinibus (AB,AC,) repe- Fig. 73:
rire aliam mediam, qua darz cuicunque magnitudini(D G ) commen-
furabilis (i,

Bifecetur D G, & cjus femiffis bilecetur, ac ita continud * donec a 1. ro.
aliqua pars D F it minor quam C B, & (it E multiplex ipfius D F
proxime major quam A C; ergo E S AB: (nam (i zqualis effet,
poffet detrahi una magnitudo aqualis ipi D F, fic ut fuperefler multi-
plexipfius D F major quam A C, contra conftruttionem), atqui E &
DG commenfurabiles funt, b propter D F communem menfuram : b e
€rg0 liguet propofitum,

Prop. I x.

Si polus( A)parallelorum fit in circumferentia maximi circulil AB),
quem duo alit maximi circuli BC, D C ad reftos angulos fecent ;
quorum circulorum alter (BC) fit unus parallelorum , alter vero
(D C) ad parallelos obliguas fit : hoc obliquo circulo fumantur z-
Quales circumferentiz (EF, G H) quz continux quidem non [inr, fed
tamen {int ad eafdem partes maximi illius paralleli : per polum autem
(4) & (ingula pan&a (E, F, G, H) zquales circomferentias termi-
nantia defcribantur maximi crculi (AELLAFK, AG L,AHM):
ilzqqaiesimercipiem circumferentias ; quarum ca(ML) quz propior
¢rit maximo circulo primim pofito,femper erit major remotiore(K1 )

Fig. 74,

Sit primum arcus intermedius F G commenfurabilis arcui EF, vel
GH; & * dividantur arcus E F,FG,GH in partes @quales com- 4 Yo,
muni menfurz : perque divifionum pun&ta Q,P,N, & polum A
siantar circuli maximi A QV, A P T,ANR}; ergo arc MR ® C'L“ b 6.3, bui,
F R
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THEODOSII Sphericorus Lis.3.

R LYcL S, & fic continuo ; ergoarcML—KI. 2. E, D,

Sit fecundo arc F G incommenfurabilis utrique arcui EF, FG 5 tuy
fi arcus M L non {it major arcu K I; fit primo minor, & fumatur KN
aqualis ipli M L ; & ducatur circulus maximus A N fecans circulum
CDinO ; tum © capiatur arcus FP major quam F O, & minor
quam F E, ipfique F G commenfurabilis ; & huic zqualis it GQ,
ducantirque maximi circuli AP R, AQS. Hinc obarcus PF,G
zquales, & commenfurabiles intermedio F G, erit (ut modo often.
fumeft)arcSLarcKR c—arc KN. Ergo arc ML carcKN;
atqui arc ML ¢ — arc K N, qua repugnant.

Qudd fi dicatur arcus M L 2qalis arcui K I,bifecentur arcus E F,
GHinN, O; ducanturque maximi circuli ANP,AO Q; © ergo
arc MQr—arcQL; ¢ &arcKPc—PIl; unde Q L2} ML
GKI); & KPc—+KL quarearc 2 L*5KP. aiqui, cumar,
GO =FN, nonerit Q1= 9 P, urmodo oftenfum eft ; ergo
malé ponitur arc M L zqualis arcui K L, : '

Igitur arcus M L non eft minor areu K1 ; nec &qualis ¢i 5 ergo
major. Q. E.D. ]

Scholsum.

Plané fimili difcurfu, qua de arcubus continuis oftenfa funtin pro-
pofitionibus §,7,8, etiam de non-continuis oftendi poffent, y_alg_ag
1gitur, {

Prop. X.

Si polus(A) parallelorum fit in circumferentia maximi circuli (AB); =
quem duo alii maximi circuli (B D, CD) ad angulos reétos fecent,
quornm alter (B D) (it unus parallelorum, alter vero (C DY fir obli
quus ad parallelos : in hoc autem obliquo circulo (C D) fumantur
duo qualibet punéta (E, F)ad ealdem partes maximi illius paralleli;
pérque polum (A) parallelorum, & per utrumque illorum punéto-
rum defcribantur maximi circuli (A G, A H) : erit ut eircomferentia
(B H) maximi parallelorum intercepta inter maximum circulum pr-
mo pofitum, & proximum maximum circulum per polum & pet
unum punétorum defcriptum, ad circumferentiam (C F) obliqui cir-
culiinter eofdem circulos interceptam 3 ita circumferentia (H6)
maximi parallelorum intercepta intex duos maximos circulos pet po:
lum pérque utrumque punétorum defcriptos ad circumfcr-cnflam'a_h'
quam, quz fic minor, quam citcumferentia (F E) obliqui circuliing

= ter utrumque punctum intercepta. : o
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Sint primum arcus C F, F E commenfurabiles , & dividantur ia
arcus 2quales communi menfurz, perque punda divifionum & polum
A ducantur circuli maximi I M, KN, L O.

Quum igitur arcus CL, LK,KE,FLIE 2quentur | fitque
ided arcBO ’c— O N*'— N H, & fic porro: P eritarc BQ.CL 25.3 bujus.
& ON. LKe~NH.KF. ¢ergo compofit¢ arc BO-}~ON.J- > 85
NHadarcCL-}-LK~~KF. crarc NH.KF hoc eftarc BH, © 3+ ¥
CFc—arc NH.K F % HM.F I, verum arxc HM.F Ic=HG.
FECobHM.Flc~MG.I1E) ergo arc BH.CF c—arcHG.
FE. SitarcBH.CF::H G.P, quare HG.Pc— H G. FE, %r-d ro. ¢,
goP~2arc. FE. 2.E.D. '

Quod fi arcas “C F, F E fint incommenfurabiles: fit primd B H. Fig. 78,
CE:HG. FI. & arcos F1major ([i fieri poteft)arcu FE: tum
inter F 1. F E medius arcus F K  fitipfi C F commenfurabilis ; ac per e Zm, 8. 3 buj,
polum A & K ducatur maximus circulus KL 5 ergo ¢ mox oftenis,
efBH.CF(hocef HG.FI) c- HL, FK.fc—HG. FK, 8er-f 8.5

goFI—aFK. Q.E.A. 8 To. 5.
Sin dicaturarc BH.CF ::HG. F E ; bilecetur arcus FE inX, Fig. 9.

perque polum A & X ducatur circulus maximus X Y ; ™ ergo arc HY h 6.3 bujus,
e YG; adeoque HY i HG. “ergo HY.FXc—*HG. FX k 8.75.
((FE):HG., FE. ergotdY. FX c—BH.CF, 'unde HY ad ! 1°- 5«
arcum majorem arcu F X fe habebit ut BHad CF ; quod fieri non
pofle modo demonfiratum eft.

Igitur potius ut BH ad C F, ita erit HG ad arcum minorem ipfo
EE. 9.E.D.

Coroll. arc, BH. CFg—H G, F E, & permutatim,

Prop, X1,

Si polus (A) parallelorum fit in circumferentia maximi circuli Fig. 80,
(AB) , quem duo alii maximi circuli (B C,DE) ad angulos re&os
fecent ; quorum alter (B C) fit unus parallelorum, alter verd (D E)
fit obliquins ad parallelos, alius autem maximus circulus (A E) per
polos parallelorum tranfiens obliquum circulum fecet (in E) inter
maximum parallelorum, & eum (D F) quem obliquus circulus (1DE)
tangit : diameter fpharz (DL) ad diametrum (DM) ejus circuli,
quem tangit obliquus circulus, majorem rationem habet, quam cir-
cumferentia (B C) maximi parallelorum intercepta inter maximum
circulam primo pofitcum, & maximum circulum per polos paralle-

E.2 - lorum
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lorum tranfeuntem, ad circumferentiam (D E) obliqui circuli inter )
- eoldem circulos interceptam.

Sint AG,BG, DL, DM communes fe&iones circuli A B cum
circulis AC,BC DE, D¥; item CG, F N communes fe@ioneg
circuli AE, comcirculis BC,DF.  Ex'polo A per E delcribaryg
parallelus OFE ; {intque O H,EH,E | commures ejus fectioneg
cum circulis A B, A C; DE. Quoniam igitur A G2 &,y

a to. 1.buj : e RS : eft plang |
heey 7. paralleli O E, caditque in €jus centrum, erit ang G H | re@us 3 Pera
cro.1r.  golGe=IH: Fiat IK =1H, & conneQatur EK; ergo (cum
d 4 1. circulus:uterque D E, U E re@us fit circulo AB, ¢ ¢ided commy.
e 15.5. nis ipforum {eltio E I reéta plano A B ; idesque anguli E | H, Elx
f 46 re€ti linr, & latera E 1, 1 H 2quencur lateribus E 1, | K) 4 eruncap.
5 }7!;'.(:.1\'{03_ gulil HE 1 X E zquales, JimDL.DM*¢:DG.DN:: |G i
h pritis. 821G IK* c—ang IKE (“hocelt ang ' H E, % ve BGC).

k vo. 11, - FGE.  Eft veroang BGCCiang GE (vwlDGE
1336 DE. ergoDL.D vig—arc B C. DE. QEID.
Fig 5L Noe.: Quod[ G IKc—ang IK }: IGE, fic patet.
Ducatur G X ad KE perallcla, cui occurrat | E protra@; in X
centroque G per E ducatur arcos circuli Z E Y, ipfis G | (protra@te)

Yt:iare B

m1.6 & G X occurrens punétis Z. Y. Efique XE E( ™ triang X GE.
n8.s triang EG 1" fector YGE. trafg EG IV &= fetor 'Y G 5
z ;%,5, Sestor G Z°:: ang' XG E.ang EG [ P ergo componendo X 1.
(}1 :‘.-;- Elc=ang XGLangEG1. Thoceft GL K 'cang EK |, ang,

EGIl. 9.E.D,
< Scholium,

scames g —

lifdem politis, diameter fphierz ad dizmetram paralieli (G E)per
punétum (E) obliqui circuli, per quod maximus circulus (A €)e
polotranfit, defcripii, minorem rationem habct, quam circumferen-
tia (B C) maximi paralielorum intercepta inter maximum circulum
primo pofitam, & maximum cifculom per polos paralielornm tranfe
untem, ad circumferentiam (D E) obligui circuli inter eofdem circus
los “interceptam., 4
2 13.1 buj,  Namquoniam uterque circulus B C, D'E tranfit *per polos circuli
A B, erit iftornm interfectio Q poluscirculi A B; ergo fegmentum
b 3fch21.2 b D EL (re&to inliftens circulo A B) dividitur inzqualiter in E ; Yer-
goduétaretta ED minor eft ductd EO; ergo (cam ciceulns EO
¢ 8.5, minor {it circulo E BY) eritarcus EO major area ED; ¢ ergoarc
BC.EO=2BC.ED; ergotota peri; heria circuli B C ad totam
pertph. circuli E O (hoc eft diameter BR ad dizmetrum O D) mino-
rem rationem habet quam BCad ED. 9. E. D, I rop.
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_I’rbp. XIlI,

Si in fphara maximi circuli (A B, C D) tangant unum eund{mque Fjo, 82,
parallelorom (A C), intescipiantque fimiles parallelorum circumfe- ° '
rentias (P K, B D) inter utrumque maximorum: circulorum  interje-

&as; alius autem maximus circulvs (E F) ad parallelos obliquus cir-
culos tangat majores (B G) illis, quos tangunt maximi cucuii primo X
pofiti; feccrque obliquus idem circulus eofdem maximas circulos
rimo pofitos in punctis (I, K) pofiis inrer. maximum parallelorum
&circulum quem tangunt cireuli maximi primo pofiti : - diameter
fpharz ad diametrum circuli (E G), quem tangit obliquus eirculus,
majorem rationem habet, quam circumferentia (B D) maximi paral-
leli(HE) intercepta inter circulos (A B, C D) primo pofitos, eun-
démque circulum tangentes; ad circumferentiam (1 K) obliqui circuli

incer eofdem circulos interceptam,

Per L polum parallelorum & punca E, I, K defcribantur maximi:
girculi L H, LM, L N; & per K parallelus KO fecans ABin P: o
quum igitur *fit ratio diametri fphare ad diametrum circuli EG ! v1.3 Djoss,
major quam ratio arciis H M ad E I, ® & hac major ratione arcils . ;fP‘OJ o
MN ad LK; firque arcus B D minorarcu M N (nam arcus PK, 4 o bujoss.
“fimilis arcui B D, minor eft arcu O K, ¢ qui {imilis eft arcai MN) ; e 8. 5.
Serit ratio diametri fphare ad diametrum circuli E G major ratione
arcus b D ad arcum 1 K. 2. E. D

Prop, XII1,
Fig. 83..

Siin (phacra parallelicirculi (C D, E F) intercipiant circumferen-
-}'..

tias (G C, G F ) maximi alicujus circuli (AF) utrinque aquales ab
illo punéto (G) in quo ipfe maximus circulus (A F) fecat maximum
paralleloium (# G); per punétavero (C,F) terminantia @quales
gircumicrentias, & per parallelorum polos defcribantur magimi cir-
culi; aut i deicribantur maximi circoli, qui unum eandemque paral-
lelorum tangant ;' xquales intercipient circumferentias (G.H,G 1)
de maximo parallelorum. ;
Ob arcus G C, G F pares, *erunt paralleli C D, E F pares. *ergoa 17.2 bij:
arcos GK, G L zquantur ; ‘ergo duétz fubtenfz CK, F L @quales b18. 2 huji

etunt ; %undearcus CK, FL zquantur ; ergo, quum arcus GH 3 3:33 ;a':u.

*fimilis it arcui CK, © & arcus G 1 arcui F L, exunt arcusG H,G I (¢ vebi13;.
fimiles, & proinde zquales, Q.E.D. Coroll. 2. buj,

3
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a 14, 2 bauj.
br3. & buj.
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THEOD 0STT SphericornmL15. 31

_ €oroll. Hine arcus C H,HE, & fimjliter intercepti zquales
funt, Nam re&z CH, HE zquantur, SES e

Prop, X 1V,

Si in fphaera maximus circulus (A B) aliquem circulum (A C) tans
gat; alius autem maximus circulus (D E) obliquus ad parallelos
rangat circalos (D F) majores illis, quos tangebat maximus circulus
(A B) primd pofitus ; inzquales intercipient circumferentias (K H,
E I) parallelorum circulorum, quorum propiores (KH, vel B E)
utrivis polorum majores erunt,quam ut fimiles {int remotioribus (EI,
vel GK).

Per pun&a E, K * defcribantur maximi circuli L E, CK tangentes
circolum A C in C, & L : ® ergo arcus M H, E I fimiles funt ; qua-
re K H major eft, quam ut {imilis it arcei E1 ; paritcrque (imiles funt
arcus BN, GK,ergo B E (propior alteri polo) major eft quam ut
{imilis fir arcui GK, unde liquet propofitum, A '

FiINIS,
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