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PRAFATIO
plicioribus exim initiwm ducit; prims
quidem libri , angulorum menfuras
confideras : tum proprictates linea-
rum perpendicularim & paraliela-
yumihine triangulori compararionem
institwit. Exinde quadyilaseras indu-
sit figuras [eoundo libro. Circulares

- sertia. -Relbilineas- circulo inforibit 5
& circumcribit quarto. Quintd no-
wam proponit logicamsproportionalem
fcilicf: Fargm;:gmtand’; Pmcthodum.
Sextd varias proportionalium linea-
rum’ proprietases exncleat 5 regulam
quam vaocans aurcam demonfivas, to
sisfque Geodefis prineipia proponit.
- Septimum. ot anumnonum de nn-
meris, & decimum de incommen(ura~
bilibus de induftria omifimus 3 o
gusd bi libri peculiavem tantiom ma-
veriam 5 & ad casevas inwtilem- [pe-
&ent:claviom off esim hos nugmeroruoy
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AD LECTOREM.
Libros ad incommenfurabilium doétri-
nam, in° qua cognofcenda 5 vix quid-

uam e$t emolumentiy ab Euclide re- .
ferri.-Ciem igitr exiperientia compe-
rerims in bis evolvendis sempns initié
a4 7']rmibm malé collocaris fex prio-
ribus wndecimum, & duodecimum,vs
ommine neceffarios adjeci. decimum
2ertinm; vt non clementarem , fed pe-
culiari additum materie , veliguos
we. (purios; non ipfins Enclidis , &
winimné nece[[arioss prasermifi.
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E confens pour le Roy, qu’il
] foit permis ala Vefvede BE-
NOIT Coral defaite r’imprimer;
le liure intitulé Ewuclidis Elemento-
vum, @ Austore P .Clandio Francifce
Mirrier DecuALes; & que les -
deffences ordinaires Juy foient ac-
cordées pour-deux anndes.. Fait 3,
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EVCLIDIS

LIBRI O0CTO,
Ad faciliorem captum ac-
commodati.
LIBER PRIMVS.

DEFINITIONES,
1. Pun@um cuius pars nulla,

L* . W, &£ C Definitio ira intelligaur. V¢
, x illa quantitas wvocetur punitum »
X89S quam fic concipimus , vs ab eius

| partibus abfirabamus , fiut re. vera fir
indisifibilis , fine non. Neq:x enim puncta

roy >



2 Elementornm Ewnclidis.
mathematica > eadem funt, ac Zenonica,
de quorum poffibilitate jure dubitatur &
multis 5 cium tamen de noftris probe intel-
leétis s nemo dubitare poffie.

2. Linea cft longitudo cujus nulla
Jatitudo,

Hac definitio eundem fenfum babet  ac
fuperior , nemps vt illa longitudo , cuins
nec latitado > nec craffities confideratsr ,
dicatur linea s fine re wera latitudinem
& craffitiem habeat > fiue non.

. Linea dicitur fluxws punéli > que con~
fideratio eft magni momenti , cim omnem
quantitatem per motum generari intelli-
gere poffimus. Cogiterur igitur punitums
moueri & fui in [patio vefligia relinque-

.ve s bbc motu > fess quafi fluxu generabi-

tur linea.
3. Lineg extrema funt pnn&a.
4. Linca re@a eft quz ex zquo fua
interjacer punéta, .
Vel eft minima linearum eofdem termi=
765 habentinm. Vel eft en  cuiss exsrema
obumbrant omnia media,
: §- Superficies eft quanticas longitu-
f‘mcm, & laticudinem habens , fine pro-

ve e
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Liber primws.
funditate. Haxc definitio eddem mod6
intelligatur » ac {uperiores.

6. Soperficici extrema funt linez.

7. Superficies plana, eaeft , que ex
@quo fuas interjacet lineas. . *

Vel eft ea, cuivs ommibus paviibws ac-
commodari poteft linea reila. '

Iam Qixi f[upra quantitatem omnem
poffe quaf generari per motum 5 cim per
motum aliquod [patium percurratur , aut
quafs defignetur. Et hac eft quantitatis
produdio, & compofitio. Analyfis antem
eft quantitatis in [ua elementa refolutio.
Vi fi corpus folidum in funs [uperficies,
fuperficies in lincas ; linea in [ua punita
refolueretur. Sicut punitum moru [uo li-
neam producitsfic linea fuperficiem,fuperfi-
cées [olidum. Potest igitur linea confide~
rari vt confbans punitis, [uperficies ad mo-
Aumn tela, lineis quafs filis inuicem paral-
lelss, contexta: Corpus v conflans [upera
ficiebus. Hoc modo quantitatem confide-
vant nonnulli recentiores 5 facilitatemque
desnonfirationibus afferunt.

S linea in lineam ducatur, generat pla-
wum , [en [uperficiem. HK motss refpor=

%



4  Elementorum Euclidss
det multiplicationi Arithmetice o intelli-
gatur enim linea A B, ity infiflere lines
BC, qua eundem [itum obferuet, dum mo-
" sietur ver BC punitum piss 4 percurres lie
) neam ADpuniiumB
lineam BC , cetera~
. g5 intermedia lineas
GH! ] intermedins defigna~
] ] bunt, atq; ita exur~
BE b get (uperficies AB C
D, contexta lineis parallelis. Hic motus,
[ens Auctus linea in linsam refpodet Arith-
metica maltiplicationi , nam i [cirem nu-~
mertim punitorum linearum AB , BC, per
multiplicationem haberetsr numerus pun—
&orum totius [uperficiei ABCD. Vt [f ef~
[entin AB 4. pundta, & in BC 6. du-~
cendo quater 6. faciunt 2.4. exurgeret nar=
merus  pun&orum [uperficiei A B CD.
Doffurn antem pro pundto [umere quam-
cunque quantitatem : Vr fi AB fit 4. pe~
dums & BC 6. [umo pro punito pedem,éd
fumo_lineam AB quafi latam wno pede
gualis eft figura ABEF,eritque mihi pun-
&um Mathematicum' parwnm quadra-
twum BEIG > & fimiliter per plesplicatio




Liber primus.
tionem 4. per 6o exurgunt in fuperficie
ABCD 2 4. pedes quadrati,

8 Planus angulus eft duarum linca-
ram fe tangennum » & non in direGtum
pofitarum inclinatio, {eu apertura.

B Veaperturs dusram linearum A
B, BC, qua non facent in direétum,
id et non conflituunt vnam li-
A © neam rectam,eft angulus.
9 An ulus retilineus eft apertura
dnamm inearum rectarum.

De hoc po-
n_[ mumlmr
Limus; & quin
in bune lapi-

dem vt pluri-

mum Tyrones impingunt 5 qui angulovum

quantitacem ex lincarum longitudine

metiuntur  ided aliquid explicationis ad-
bibendum cenfui.

Angulus cenfetur alis major » cuius eft
major linearums apertura , fm cuius linea
magis ab inuicem recedunt » in eadem [ci-
licet diftantia ab apice anguli- Ve angulus
A minor eft anguloB , lices lineis conflet

A 3



6 * Elementorum Euclidis
longioribus , quia fi [umntwr in vtriuf~
que linsisspunita aqualiver diftantia &
pundtis 4, & B apicibus angulorum ,
werbi gratid C,D, E,F. Hoc eft linea AC,
AD;BE, BF fiant aquales:puncta F.E ma-
gis diftant ab inuicem quam C & D. Quii-
vis autem continuarentssr BE , BF idens
tamen effer angmlus, quw'a punéis ECp F
eandem haberent inter [e diftantiam. Po-
seft irem dici ille angulus minor cuins
apex acutior eft 5 ille major cuins apex eft
obtufior. Communiter in defignando an-
gulo tres lineas adbibemus > angulique
apex in littera media pofitus eft s vt an.
gwlus CAD , ille eft quem linea CA, >
DA inpunito Aefficiunte. ..
Angulorum menfura civesluseft , vt fi
fit cxploranda quantitas anguli CAD, ex
punito A quafi centyo s circulum defcribi-
mus, Cr qu plures partes illins civenli in-
ter lineas AC , AD comprebendentur 5 €d
major erit angulus. Parim antem intereft
Vtrum circulus major [it 5 an minor. Nam’
fiex eodem puncto A plures deferiberen~
tur rirculi vt GH, CD, arcus GH tot par-
tes majoris circuli contineret o quot arcas
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CD minoris. Quin autem wvfu veceptum
efts vt quiliber circulus in 360. partes
aquales diwidatur ,. quas gradus nomina-
mus , dicimus angulum wnins 5 duorum,
20 graduum , quando arcus inter lineas
anguli comprebenfus , wnum , duos , 20.
gradus few partes continebit. llle igitur
angulus major _erit 5 cuins linea arcum
Plurium graduum abfcindent. Vi angalus’
EBF,major cft wngnlo GAH;quis arcusEF,
plures partes [ui civcsli continet, g rcits
GH fus. Linea 1B angulum EBF disidit ,
bifaviam quidem, fi arcus EI , IF futrint’
aquales. Jea angulus EBI eft pars anguli-
EBF, guin arcus El eins menfura eff part
arcus EF menfura anguli EBF. "
10. Quando re@a {upra re&am confi-
ftens’ ®quales verinque angulos  fecerit;
reQus eft vrerque angulus , & linea per-

pendicularis, .

Ve fi lineaAB confiftens fupra i~

neam CD faciat bincinde angu~

C B D los ABC , ABD aquales, hoc ef¥
fatto circplaex punélo B vt cen<

tros [s arcus AC, AD agquales

fuerint 5 tunc anguli :4BC A ABD aquales

4



.8 Elementorsm Euclidis
‘erunt,&r diceniur.raidi, & linea AB per-
pendicularis. Et quia totus arcus CAD et
femiciveulus » Arcus AC 5 AD ertint qua-

Arantes cireuli | continentes finguli quar-
tam partem 360, graasum , fen 90. gra~
Aus. e igitur angulus reétus efl cuius
Arcus continet gradus 9o.

A 11, Angulus obtefus eft qui

major redto.
Lﬁ Vi angulus ABD obtufuseff,
cxn D quin eius arcus AD plures gra~
dus quam 9o. continet, -

12 Angulus acutus eft , qui minor
recto.

Vt angulns ABC cft acutus, quia eins
arcus AC eft paucioram quim 90. gra-
Aunm, -

13. Terminas eft quod alicuius extre-
mum eft. - :

14 Figu:a eft quantitas gquz fub vno,
aut pluribus terminis continetur.

. Debet autem effe vadique clanfa vt fi-
gura vocetur.

. ¥5. Circulus eft figura plana, vnius
linez circuitu comprehen(a,quz circum-
ferentia dicisur , i-qua omnes line® re~



Liber primus. 9
&z, ad voum pun@um intra pofitum
ductz, {unt zquales. .
16, Hoc verd pun&um cen-
tram vocatur.
17. Diameter circuli eft li-
nea quzcumque per centrum
ducta , & in circumferentia circuli v-
o ., tridque terminata , circulum
& peripheriam bifariam fe-

cans.
A C By Lines AB per centrum C
tranfiens & terminata Vtrin-
gque in punilis A B, eff circuli diame~
ter. '

Luin tamen dubitare quis pofletsvtrum
diameter dinidat civenlum bifariam , ita
oftendemus partem ADB , aqualem effe
parti AEB. Intelligatsur enim ei fuperpo-
ni.ita vt linea ACB vvtrigue fit communis.
Dico quod in tali cafu circiiferentiq AEB,
Coincidet pracisé cum circilferentia ADB.
Si enim non congruceret > caderet intra, ant
extra ;s & [ cadatintra, ducatur linea
CG. Quia per definitionem circuli, linea
duite a centro ad circumferentiam [unt
eqnales , fequeretny lineas CF, CG effe 4=

<08



10 Elementornm FEnclidis
quales. 1dem abfurdum fequeretur, [i en-
deset extrd s igitur circumferentia AEB
congriit cum ADB ; Ergoilli aqualis eft :
& diameter circnlum bifariam dinidie.

18 Semicirculus eft figura‘fub dia~
metro, & circumferentia circuli. con-
tenta,

-19. Reiline fignrz , funt qua re-
&is lineis continentur, trilaterz quz tri-
bus , quadrilaterz quz quatuor , multi-
Jaterz quaz pluribus,

Duplicem hic tradit Enclides triangulo~
rum dsuifionem 5 unam per lasera > aliam
per angulos, _

20 Triangulum =zquilaterum cft ,
quod tria latera hab(gtrzcllualia(. '

23 Iofccles , feu 2qui-

%A crurum , illud eft quod ?:luo
A latera habet @qualia.

IHC B 22. Scalenum quod om-
nia Jaterahabet inzqualia.

23. Triangulum reQangulum eft,
quod haber vaum angulum reGtum,

Ve ABC cuins angulus B reélus eff.

. 24. Amblygonium,feu obrufangulil,cu-
ius vnus angulus cft obtufus, vr DEF.

P
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Liber primas. 1

_2§. Oxygonium, feu-Acusangulum
cuius omnes anguli funt acuti v GHL.
A D 26 Reftangolum eft figura

D uadrilatera cuins omnes anguli
: unt reéti.

B C 27. Inter quadrilateras, quan»
dratum eft quod zquilaterum eft, & 'rex
&angulum, id eft cyius omnia latera -
qualia funt, & anguli redti, vt ABCD. "

28. Alterd parte longiot
G FA eft figura retangula g.glfcd
non zquilatera vt DEFG.
DLE 29. Rhombus ef quizs
K quilateras eft , fed non res
h' 3a'ngulus, vt HIKL. ‘
H I

30. Rhomboides eft figura

% que aduerfa latera , & angulos

©__P habens zquales, nec eft 2zqui-

latera , nec zquiangula , s

S MNPO. o

W 31.Aliz verd figurz quadrila-

terz, quz irregulares funt, vocantut tra~
pezia, vt RSIV. :



Y2 Elementoram Ewclidis

AE GB 32 Parallele linee funt,
quz in codem plano exiften-

€3 ptcs quantumvis in viramque
partem prodacantur , nun-
quam concurrunt , {ed pari

vbique {patio inter fe diftant.

Pt [iproponantur linea AB 5 CD, qua
itafe habeant » vt punila quacamque lie
nca AB, nempe E & G aqualiter diftent
& linea CD,eaque diffantia (umantur pey

“ lineas perpendiculares FE, HG qua fint &~

quales ; lines AB, CD parallels., [en a-
quidiffantes erunt, Quod vt melius con~
cipiatur, [upponatny linca FE perpendicsu~
laris ad CD,ita moneri vt eidem CD [em-
per infiftat perpendiculariter , eius punéita
F,& E defcribent parallelas AB,CD. Ad-
didimus igitur definitioni Euclidis banc
particulam (vt aquali intersallo inter fo
diftent) quia Aantur nonnulle linea, non

- quidem tectas qua licet femper mccedant ad

inuicems » non concurruns s non [unt ta-
men parallels.

33. Parallelogrammum cft figura qua-
drilatera , cuins aduerfa latera funt pa-’
rallela ve ABFD, cuius lacera AB, FD,



Lasoer primsy. 13
A D, BF f{unt pasalella, - ’
. 34 Diameter parallelogrammi, eft
linca oppofitos angulos conjungens vt -

BD. .

PreE-F 3 5. Complementa funt duo
. parallelogramma minora,in- .
H tra majus contenta, per qux
. € B diameter non tranfit, vt du-
&is lineis CE, IH in puncto G fe inter-
fecantibus,parallelogramma  EFGLHG
CA per qua non tranfit diameter8D vo-
<antur complementa. - -

POSTVLATA.
Poftulatur concedi.

1. A quovis pun&o, ad quodvis pun~
&am duci poffe lineam re®am.

2. Re@am lineam pofle continuarfs
quantum libuerir. IS

3. Qudbviscentrd, ad quodliber inter~
wallum,circalum deferibi poflg, -



14 Liomentorum Lycliazs
AXIOMATA.

1.  Que cidem funt equalia , inter fe
funt. zqualia, & quod vno zqualium
majus, aut minus eft, altero quoque ma-
jus, ant minus erit.

2. Si zqualibus #qualia addas, fient
tota @qualia.

3. 'Si ab ®qualibus zqualia auferas,
refidua erunt zqualia.

4. Siinzqualibus zqualia addas,fient
tota inzqualia. :

§-- $i ab inzqualibus ®qualia aufe~
ras, fient refidua inzqualia.

6. Qua eiufdem,aut zqualium, dupla
funt, tripla , quadrupla, dimidia, inter fe
funt gqualia.

7. Que mutud fibi congruunt , ¢qua~
ha funt.

. 8. Sire@g aut anguli, ¢quales fue-
fint congruere poterunt,

9- Totam fua parte majus eft.
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10. Omnes ap-

A, E uli redi inter fe

unt zquales,
D S Sint anguli re&i
ABC,EFH, ex cé-
tris B & F, ebdem interuallé femicircu-
li defcribantur , qui 2quales erunt, eo-
1liq; medietates, feu quadrantes AG,EH
pariter gquales erunt.Sed per defin.x0.illi
funt menfure angulorum ABC , EFH ,
ergo predi@i anguli habentes menfuras

@quales,etiam zquales erunt.

Euclidis axioma 11. fi in duas re@as,
re&a incidens, angulos internos ad cafdé
rartes,minoxcs fecerit duobus redis;ille

inez fi producantur concurrent ad eamn
partem, in qua {une illi anguli.

c Vi fi Reita AB incidens in

p uss relims CD, EF , fariar

angulos internos CGB, EBG,

E X' ex eadem parce  minores duo-

bus reitis 5 dicit effe lumine

naturali notum , fore vt linesa CD, EF,

produita ad partes C,& E concurvant.

Quod licks verum fit ;non eft tamen ita

clarum > vt axiomatis locum mereasnr 2



" x6. Elementorsm Ewuclidss.
ideogue eius loco , alind notins [woftisi=
mas. KES
11. Si duz linez parallelz fuerint, -
" omnes perpendiculares inter eas interce-
pte zquales crunt L
AD EB Vtfi lingz AB, CLparal-
E lelz f‘;tm:x;u 3 ducan;;m};;c
‘ erpendiculares DF, EH, ille
CF HI I;qlll,a\cs inter {e erunt. Quod
in ipfa parallelarii definitione
includitur; in qua dicitur(vt 2quali vbi-
que interualld inter fe diftent,) interual-
la autem metiri debemus per lineas per-
pendiculares , vepote determinatas , &
breuiffimas,
1x. Duz linez re@= fpatium nen..
comprehendunt. .
Hoc et [patinm non clawdunt vndique,
fed opus eft (altem tribus. ) ’

13. Duz se@z linez non habent feg-
meatum commune. :

D Hoc eff; duaredte ﬁbi occHre
ﬁ rentes,nen coslefcunt in vnam,
B\ Al > eandemque lineam. Ve fi linea

€ AB,CB fibi occurrentes in pun..
ito B, producantur 3 non coalej-

-
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) Liber primus. 17
cent i eandem lineam BD ;5 fed fe

i fecabsmt.  Si  enim dicantur producte

coincidere cum limed ‘BD  falls circuls ,
ex punile B vi centro , [equererny DFC
effe femicirculum, cum linea CBD dinidas
circulum bifaridm s item cum linea ABD
idem prafict , effer AED femicircslus : ergo
DFC, DFA effent aquales; pars ;& tosum
quod eit abfurdum.

MONITVM.

Prosoﬁtionum aliz proponunt facien~
dum,dicunturque problemata;aliz in fo ~
la contemplatione fiftunt , dicunturque
theoremata. :

In citationibus primus numerus pro-
ofitionem defignat , fccundus verd li-
ﬁrum vt (per 4. 20 ) fignificat per quar-

" tam propofitionem libri fecundi. Vbi ve-

10 vnus tantim numerus apponitur,defi-
goat propofitionem illius libri in quo
verfamur,

»



18 Elementorsm Exclidis
PROPOSITIO I
‘Problema. ‘

Super data linea rela terminatad

triangulum equilaterum de-
feribere.

Sic data re@a AB , terminata, ( id eft
determinatz longitudinis ) fupra quam
conftruendom fic triadgulum zquilace-
ram. Ex pun&o A vt centro; interualld

AB, defcribarur circulus C

BD. item ex B vt centro,

interualld BA fiat circulus

CAD priorem fecans in

punéto €, tum ducantuc
linez AC, BC:dico fa&um effe trian-
gulum ABC zquilaterum. .

Demonftratio linez AB , AC, ¢x co-
dem ¢entro A, ad circamferentiam cir-
culi CBD ducte, (er definitionem circu=
ki) =qualgs fuat ; fimilicer linez BA,BC,
ex codem centro B, ad circumferentiam




Liber primms. 19
circuli CAD du&=, funt 2quales: de-
nique linée AC, BC, eidem AB, oftenfz
zquales , inter fe zquales erunt ; feci-
mus ergo triangulum ABC, uibus con-
ftans lateribus 2qualibus, quod facien-
dum erat.

PROPOSITIO 11.
Problema.

Ad datum punctum » ducere lincam,
equalem propofite lines. * .. -

Sic datum pun&um A , per quod-du~

b 1) C cenda eft linea re@a zqualis

l linez BC.Sume circind inter-

uallum BC, ebque interualld

deferibe circulum. Duc ex

pun&to A quocumq; lineam

AD,; manifeftum eft hanc zqualem effe

live BC. Licer alius vulgd affignesnr

_ modss 5 in praxi tamen hic [emper vti-

mur, Videturque aqud facile fumpti inter-

uallo BC defcribere u'mdur; ex punito 4,
2

¢



20 Elementornm Enclidis
ac illum defcribere ex punéto B.

PROPOSITIO 111,

Problema.

Propofitis duabus lineis reflis ine-
qualibus s ex majore , lineam mi-

nors aqualem abfcindere.

DB  Proponantur linez,AB mi-

1 nor, CD major, ex qua vlei-

A W3 abfcindenda eft linea -

qualis minori AB, fume cir~

cinb interuallum AB,ad quod

ex puncto C, deferibes circulum, aut

partem eius fecantem lincam CD., ia

pun@o E, clarum cft lincam CE, cffe z-
qualem lincz AB.
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PROPOSITIO IV,

Thcorérﬁ_a.'

Si dwo triangsla , duo latera fingil.
latim aqualia | habuerints cum an-
gulo ab iis comprehenfo ; etiam
bafin bafi aqualem s [ingulofque
angalos fingulis equales  habe-
bunt : eruntque triangula inter
[e 2qualia.

Tri IaABC DEF,
cé habea:?gaun los A&Dz-

quales & latcra AB, DE,
AC, DF, fingula fingulis
zquaha dxco bafin BC, ba-

£ EF 2qualem effe,
Demonftratio tam diftat pun&tum B
a pun&to €, quam Eab F, ratio enim
gux B diftet 3 pun@o C,aut Eab F, eft

B3
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quantitas angulorum A & D, & diftan-
tia punétorum E & F ab apice D ; fed
tam anguli A & D funt zquales, quam
linez AB, DE; AC, DF, ergo 1am difta-
bit A 4 pun&to C , quam E ab F, crgo li~
nex BC, EF funt zquales. Quia tam:n
bac d.monfratio non viderur conuincere ,
communem afferam.
$i per intelle@um cogitem triangulum
ABC . ita fuperponi tniangulo DEF, vt
linex AB,DE =zquales congruant, eric
un&tum Din A & E in B tunc linea
F cadet fupra AC:fi enim caderet intra,
aut extra triangulum ABC, angulus D
major , aut minor effet angulo A ; clim
tamen f{upponatur zqualis, E;go linca
DF, linez AC infiftit , & ciim fit jlli 2-
qualis,congruet, quare punctum f cadet
in G, & tota EF, toti BC congruet,alio~
juin fe haberent vt BHC , & BC, &
uz linex re@tx {patium clauderent ; er~
go tota triangula congruunt , & funt -
qualia; reliquique anguli ABC,DEF op-
ofiti zqualibus lateribus AC,DF zqua-
es func, ficur & ACB, DFE , quod erat
demonftrandum. Hanc vitimam demon-
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frasionem veprehendunt nonnulli s quafs
mechanicam 5 ey quod Juperpefitione vta~

tur: quod de [uperpofitione reali concede-

rem s non autem Ae ea , qua per mensem
tantum peragitur.

PROPOSITIO V.
Theorema. Euclidis 8.

Si duo triangula duo latera fingilla
tim equalia , ficut & bafes equa-
les babeant : Angulos etiam fin-

- gWlos, fingulis agquales babebunt.

A D Hec propafitio eft

nperioris conser~

fa, & ex aqua-

B C litate ta laterum,
- E F

quam bafls 5 &~
qualitc tems angu=
lis comprehenfi concludit, '

Proponawr wiangula ABC DEF quo-
rum latera AB, DE ; AC, DF & bafes
BC, EF fint ®quales: dico tam angulam
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BAC angulo D, quam reliquos reliquis
cife 2quales. Sit enim,fi feri poteft, al-
tetuter angulorum major;nempé BAC fic
major quam D.Fiat ex pun&o A vtcen-
tro arcus 1C, vt menfura anguli BAC,&
clim angulus D dicatur minor, erit etiam
cius menfura minor , fit hec, arcus IG,
du@ique lined AG erit angulus BAG =-
qualis angulo D ,ducatur BG, itemex B
vt centro interualld BC fiat arcus CH.
Demonftratio. Cum triangula ABG

DEF habeant latera AB , DE; item DF
AG zqualia { funt enim AG, AC ex eo-~
dem centro A du&® ad ¢ircumferentiam
circuli CGI =quales ) & AC; DF {uppo~
nebantur ®quales , ergo AG.DF zquales
crunt, Dicitur item angulus BAG angu-
lo D zqualis : ergo (per 4) bafes BG, EF
®quales erunt,fed BG minor eft qua BH,
quz zqualis eft ipfi BC, vt pote du@ta.
ab eodcm centro Bad circumferentiam
circuli CH,ergo EF minor eft quim BC,
quod eft abfurdum, ciim fuppofita fit 2-.
qualis.’Ergo angulus BAC angulo D -
imajor non eft.

- Quia aytrem quodlibes latus affumi
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poteft pro bafiyidem de aliis concludi~
zur : igitur finguli anguli vnius trian-
guli ﬁng:lis alterius 2quales funt; quod

demonitrandum erat, _
PROPOSITIO VI
Theorema, Euclidis 5-

Ifofcelium. triangulovsm anguli
infra » & ﬁ«}gam bafin- funt
€9

uales.

-Triangnlum ABC fit

A Ifofcclcsg, hoc eft jatera

AB, AC fint inter {e 2-

ualia,dico angulos ABC,

B N ?&CB fupra bag{;lu zquales

efle, & produétis lateribus

in E & F , angulos EBC, FCB infra ba-

fin effe zquales;Intelligacur bafisBC bi-
- faridm dinilz in D & duéa linea AD,

Demonttratio. Triangula ADC,ADB,

habent latera AB, AC, BD, DC zqualia

& bafin AD commiunem : ergo c(pcr pre-

Y
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cedentem ) anguli ABD ; ACD zquales
crunt. Quod erat primum. .

Sccundo ex punétis B & C quali in-
terualld fiant arcus GIE, KOF.. vt ha-
bes in figura fequenti.

Demonftr. Gim anguli ABG, ACB
fint xquales, erunt areus GI, KO eorum
menfurz zquales , qua ablat ex femi-
circulis zqualibus GIE,KOF relinquunt
arcus EI, OF, zquales : {cd EI, OF fuar
menfurz angulorum EBC, FCB, ergo
anguli EBC,FCB funt gquales.Quod erat
demonftrandum.

Coroll. Triangulumzquilatcrum -
quiangulum cft. ‘

.

I
Mo
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PROPOSITIO VIL
Theorema. Euclidis 6. -
Siin triangxla.; duo anguli 'j'iépm;
aut infra bAfin aquales fuerine ;

etiam lagera is oppofita equalia
erunt. ’ ’

Trianguli ABC, primd
. anguli ABC', ACB fint z-
quales:dico. latera AB, AC
Ciis oppofita effe zqualia,
feu triangulum ABC effe
Ifofceles, fi enim effent in-
zqualia,fit AB majus,fiarque BD zquale
ipfi AC. C T :

P Demonttratio, Triangula ACB, DBC
habent latera DB, AC 2qualia, & latus
BC commune item angulos DBC, ACB
zquales , ergo ( per 4. ) funt 2qualia, -
quod eft abfurdum , ctim vnum fir pars
alterius.

Secundd anguli EBC , FCIIB)infra balia
v 2
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finr zquales. Fa&is 2quali interuallo
cireulis EIG, KOF, ex pun&is B & Cvt
centris.

Demonftratio.Cum anguli EBC,FCB
fint zquales,erunt eorum menfurg arcus
EIL FO zquales, qui fubtra&i ex femi-
circulis EIG, & FOK relinquunt arcus
IG, OK =zquales ‘menfiiras angulorum
ABC, ACB, qui confequenter funt -
quales : ergo per partem pracedentem
latera AB, AC funt zqualia, quod de-
monftrandum erat.

Coroll. triangulum zquiangulum =-
quilaterum eft. -

PROPOSITIO VIIL

Eucl. 7. omittaar,

-..
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PROPOSITIO IX,
'Prpbkgaa,

Daixm angsium  veililinenm bifue
viam [ecare.

s . vy
A Prod}:lonatur angulus BAC di-
c uidendus bifaridm , feu in-angu-
fos zquales, Abfcindantur linez
D" zquales AB, AC; tum fupra BC,
fiat triaggulum ®quilaterum BCD (ter 1.}
ducarurque linea AD. Dico BAD, CAD
effe zquales. :
Demonftratio. Triangula ABD , ACD
habent lateza AB, AC, zqualia, latus
AD communc 3 ittm bafes BD , CD

" -zquales, cim triangulum BDC fit &qui-

laterum : ergo(per 8.)anguli BAD, DAC,
fun¢ zquales quod demonftrandum erar.

C 3
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PROPOSITIO X,

Ptoblema,

-Datam lineam bifariam dinidere.

c Diuidenda fit bifariam linea
/AN AB. fupralineam AB defesi-
batur triangulumezquilateram,
A D B einp ABC,diuidarur bifaridm
angulum ACB linea CD :dico , lineam
CD diuidere lincam AB. :
Demontkratio. In tridgulis ACD,BCD,
cim latera AC, BC fint zqualia. CD fit
commune, & anguli BCD, ACD zqua-
Yes,crunt (per 4.1.)bafes AD, DB zqua-
les. Quod erat demontir.

gl
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PROPOSITIO XL
Problema.

In puntto ; in linea date » perpc;:di'-

cularem  excitare.

D Excitanda fit perpendicularis

ad lineam BC., & per punétum
A:abfcindantur hinc'inde ¢qua=~
B A C les linex AB, AC, & fuper BC

defcribatur triangulum zquila-
terum BED, dico du&tam lincam AD effe
perpendicularem.

Demonftratio. Triangula BAD, CAD
habent latera AB, AC, zqualia, latas
AD commune,& bafes BD,CD zquales,
¢d qudd triangulum BDC fit zquiangu-
lam: ergo (per 8.) anguliBAD , DAC
funt zquales, & (por def. 10.) linea AD
perpendicularis, : : _

Dy

-
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PROPOSITIO XIL
Problema.

Ex fun&o extra lineam dato, ad il
lam perpendiculaxem ducere.

: Ex puncto A extra liitam

A BC pofito , ducenda fir per-

pendicularis ad eandem BC,

G cx punéloA vt centro deflcrie

batur circulus BCsfecans lincam BC , in

punctis B, & C; diuidarur linea BC bifa~

riam in D, & ducatur AD. Dico hang

efle perpendiculatem ad BC, ducantur
AB, AC,

Pem.In triangulis ABD ACD;ci latera
BD, DCzqualia fint; fatus AD commu-~
ne & bafes AB,AC zquales;erunt(per 8.)
anguli ADB, ADC zquales : crgo recti.
quod erat demontftrandum.
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PROPOSITIO XIII

Theorema,

Reila [wprareiam confitens s ant
dnos retos angulos facit > ant
duobus reitis equales.

Re@a AB confiftat {upra
reGam CD,faciatque cumilla
duos angulos ABC , ABD ;

€ B »ndicoillosadrre®osefle, aut
duobus re@is zquales , fen
xquiualere ducbusre&is, ex pun@o Bvt
centrd deferibatur femicirculus CAD.
Demgftratio.Vel anguli ABC,ABD funt
zquales, vel inzquales. $i primim,recti
crunt ( per def.xo. ) fi fecundim , dico
illos zquiualere duobus re&is , quia eo-
rum menfure;nempé arcus CA, AD, fi-
mul 2quales funt {emicirculo, feu men-
furz duorum re@orum , nam angulus
re€tus habet pro menfura quadrantem
circuli, ERt autem CAD femicirculus
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per 17. def. Jcim linea CD fit diameter,
feu per centrum B tranfear. Ergo anguli
ABC, ABD zquiualent duobus re@is.

Coroll. 1. Silinea inlineam incidens
voum angulum re&um efficiac : alium
item reGtum cfficier : vt fi angulus ABD
reGus foret, effer item angulus ABC
reQus.

Coroll. 2. Si vaus fuerit acutus vt
ABD, alter ABCerit obtufus. Vt fi ABD
effet 80. graduum. ABC foret 100. nam
duo redti 1 80. cficiunt. .

PROPOSITIO XI1V..

Theotrema.

Si due linee in idem punitum alte-
rius coeuntes o mxgulo.f wvicinos 5
duobws veitis aquales efficinnt 3
ille vnamlineam component.

In idem pun@um A lincz AB , con-
currant duz re@z AD, AC, & cim
illa angulos deinceps,feu vicinos nempe
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BAC, BAD, duobus re@is zquales efi-

ciant : dico lineas CA, AD cffieere voam

lineam re@tam. Id eft lineam CA conti-

nuatam congtuere cumAD, fi enim con-

tinuata cum illa non congmit, cadec

aut fupra, aut infra AD , ita vt CAE fit

Yinea re®a, Ex pun@o A vt centro de-
feribatur circulus :

Demonftratio, cura CAE

dicatur linea reéta, exit arcus

CBE femicirculuss fed fup-

A D) ponuntur anguli CAB, BAD

zquales duobus redlis : e~

go pariter arcus CBD erit femicirculus:

crgo arcus CBE, CBD funt zquales,

quod cft abfurdum,ciim vnus fit pars al-

terius. Idem concluderem fi CA conti~

nuara cadere diceretur infra AD.

ek
R
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PROPOSITIO XV.

Theorema,

S due lince [t inuicems [ecwerint ;
angulos ad werticem oppafites 5
aguales efficient.

Linez AB, CD fe inticem
fecent in pun&o E; dico an-
' 4 gulos AED , CEB oppofitos
(" ad verticem , feu ad apicem
_ angulorum, effe zquales. Ex

un@o E vt centrd defcribatur circus
us.

Demonftratio. Com linea AEB, per
centrum E tranfeat , erie ( per def. 17. )
ADB femicirculus ; pariter cam CD per
centrum E tran(ear,erit CBD femicircu-
lus ; ergo arcus ACB, DBC f{unt zquales,
ex quibus fiarcom communem DB aufe-
xas : reftabunt arcus AD , BC zquales,

qui cim fint menfuree angulorum AED,
CEB; illi inter f¢ zquales erunt.

Coxou. 1 1
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Coroll, 1. Si ad pun&umE lincz AB,
duz ret2 CE, ED concurrant; angu-
lo{que oppofitos ad verticem nempe AE.
D, CEB zquales cfficiant,CE, ED vaam
liveam compobent.

Demontftr. ADB eft {emicirculus,cdm
AB per centrum E tranfeat; & cdm angu-
1i AED, CEB fupponantur zquales,ar-
cus AD, CB etiam ®quales erunt ; & ad-

. dito communi DB ; erunt arcus ADB,
DBC =zquales ; fed ADB ft {emicircu-
lus :ergo & DBC. Ergo CE produia
cadet in ED, Si enim caderet infrd , aut
{upra ED ; arcus DBC non effer {emi-
circulus.. :
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PROPOSITIO XVI

Theorema.

CuiuﬁWa Trianguli vuno latere
produtto s angulus externus quoli-
- ber interno oppofito major eff.

- " Proponatur trii-

A E lam ABC, cuius

atus BC, produca-

tur in D : Dico an-

R _C D) gulum externum A

D, angulo inter-

“no oppofito B, aut A majorem effe. In~

telligatur triangulum ABC moueri ; ita

vt eid®” bafis BC infiftar femper lincz

. BD quantum opus erit produ&z , fitque

tran{latum in CED, itavt ECD idem fit
angulus ac ABC,

Demonftratio, Clarum eft non poffc
hoc modo moueri_triangulum , quin.
punctam A motum fit ,vt tn E; Sed ma-
nifeftum eft,i motum fis in E, angulum

'
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ECD, feu ABC, minorem effe angulo
ACD, cdm fit cius pars : ergo a-gulus
externus ACD angulo B major eft,
Eodem modo probabo angulum A,
. codem ACD minorem effe : producatur
enim latus AC in F, eruntque anguli
BCF, ACD oppofiti ad vetticem, zqua-
Yes:fed facilé probarur angulum A mino-
rem cffe angulo BCF , fi moueatus’
triangulum {ecundim lineam ACF.

PROPOSITIO XVIL

Theorema,

Cniufmmque. trianguli » duo anguli
[fimul [umpts , minores [unt
ditobus reélis.

Sit teiangulum ABC; Dico
nos eids angulos fimul fem-
tos , gerbi grati'a‘. A& ACB,
{e #/minores duobus reétis.
+“Producatur laras BC, in D,

atio, Angulus A inzernus ,

. &D # | Da
.



4

,40 . Elementorum Euclidis.

minor eft angulo externo ACD (per 16.)
quarc fi verique addas angulum ACB,
crunt angnli A & ACB minores angulis
ACB, ACD, fed vltimi fone zquales
duobus retis [per 13 ) ergo anguli A &

"ACB minores funt duobus re&is. E&-

dem modd probares angulos B, & ACB
minores effe duobus rectis , ficut A, & B
produé@é alio latere.

Coroll. in triangulo fi vnus angulus
obwufus aut rectus fit, alij erunt acuri.

PROPOSITIO XVIIL
:I'heorema.

In omni triangulo » majus latus
mafori angwlo opponitur.

A In' triangulo ABC, larag

BC majus fic latere AB Dico
: % angulum BA C oppoficumn
BDC majori lateri BC, majorem
- .. eff: angulo C oppofito mi-
vori {ateri AB. Abfciadarur BD, ZzJua-



/
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‘lis lateri AB, ducaturque AD.

Demonftratio.In triangulo BAD , la-
tera BA, BD fa@a funt xqualia , quare
{per 5.)anguli BAD, BDA funt zquales:
fed angulus ADR externus refpecu rria-
guli ADC, major eft interno oppofita
C. (per 16.) igitur angulus BAD, codem
C major eft : ergo totus BAC multd
magis angulo G major erit : quod ¢rac

demonftrandum. : -

PROPOSITIO XIX.
“Theorema.

In omni tﬁdngulo_, major angulus
_ major laters opponitur.

- In triangule ABC a;lgulﬁs A
A/_\ © fit major gugulo C. Dico larus
§ ¢ BE oppofitum angulo A majo-
1i, majus effc latere AB; oppo-

firo angulo C minori.
"~ Demonftratio. Si enim Jatus BC non

¢ coflic majus latere AB , forer vel illi =-

. Db
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quale vel minus : non xquale,quia ( per
§- )an%uli A & C cffent zquales , cum
tamen A fupponatur major, Nec etiam
Jatus BC, poteft dici minus latetc AB,
quia (per 18.) angulus C major effet an-
galo A; cim tamen A fuppenatur ma-
jor ; reftat ergo vt latas BC, fic majus
latere AB.

PROPOSITIO XX,
5 Theorema,

Cuinfcsmise trianguli , due latera
fimul [umpia reliquo fume
: majera. )

L " Sit triangulum ABC. Dico
A/ duo eivs latera AB, AC fimul
C& fampta rcliquo BC effe ma-
B jora. Producatur latus CA,

ita ve line: AD zqualis fit Jateri AB,jun~
gaturque 8D. .
Dumonfteatio, Linez AB, AD funt 2~

quales ;.esgo (per 5.) anguli D & ABD o
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funt zquales : fed angulus ABD minor
cft angulo CBD: erpo angulus D eodem
CBD minor cft: ergo { per 19, } la-
tus D C majus cft latere CB. Sed latus
CD zquale cft lateribus AC, AB ; exgo
latera AB , AC reliquo BC funt majora.
Qued demonftrandum erat. .-

PROPOSITIO XX
Theorema, -
Si fupra trianguli bafin » intra ilind,
i

-conftitaatnr ; minoris late=

ra  majoris lateribus < minora

_ erunt 3 cuminchumt antem angu-
bum majorem.: ‘

C Supra bafin AB imrra trian«
}9 g gulum ABC fiac triangulum
(~<\ ABD.Dico ytimb latera AD,

A B DB, lateribus AC, CB minora
effe : Producatur latus AD, in E.
Demonftratio (per pracedensem) laera
AC, CE, teliquo AE magta funt , &~
4

-
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-go addiro commani EB, crunt latera
AC, CE, EB, latcribus AE, EB majora:
yurfus eum lavera EB, ED;reliquo DB
fint majora, addito communi AD, erunt
larera AD, DE, EB majora lateribus AD
DB ergo latera AC, CB, lateribus AD;
DB majorafunt. -
Secundo dico angulum ADB effc ma-
jorem angulo @. L
Demonttratio.Angulus ADB majer eft
angulo DEB(per 16.])cim fit externus re-
fpe@u trianguli DEB : fed angulus DEB -
major eft angulo G,cum fit externus ré-
fpe@u_urianguli ACE :igitur angulus
.&B angulo C major eft, ,

.PROPOSITIO X XIL
Problema, .
Ey: tribus datis lineis , quarnm due,
rliqua fint majorcs , triangus -
“bum conftriicre. A

- Sint tres linez A, B, C; cum hac cone
dition¢, vt duz quaeliber alii fint majo-
3¢8: fic propoficum x his sribus lineis



~
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conﬁrue dum triangulum, Sit linea En
zqualis linex A, & DG

pﬁ B, ficat EF ipfi 'C:

'3 um ch vt centro in-

"o p—c —TA tcmallo DG, fiat circulus

GH; & cx E interuallé

EF, alius circulus FH priorem fccans in

H.Dacantur linez DELEH.Dico trian-

gulum EHD habere latera fingula 2qua-
lineis ABC,

Demooftratio , linea ED faQa eft ‘-
qualis linez A,latus' DH zquale eft li-
nezx DG (per defin. circuli) fed DG fum-
pta eft zqualis lindz B:ergo DH 2-
qualis eft linez B: fimiliter éH 2qualis
lincz FE, zqualis erit linez C. Igitar
latera ED , DH,'EF, manguh EDH, -
qualia funt lineis A, B, C
od 6 circulinon fe

inter ecarcnt » oftende-

D G)rcm lineam DE,feu 8,

eflc majorem duabus EF,

DG,fimul fymptis: hoc

eft duabus A, & €, contra fuppofitios

nem. Nam linea DE cétinet lineca DH &
qualem ipfi DG; & El zqualem linex EF



46 .Elcmmtofum Euclidis,
PROPOSITIO XXIIL

Problema.

In Dato punio lince retle, Prbpaﬁto’
angwlo 5 aqualem confituere.

E Sit lincz AB pro~
-pofitum  punétum

7 A, in quo, angulo
C Dl;.F s zqu&l.ls an-

tuen-

D B ’ ﬂl as coniil h

s eft. Ex punéto
E interuallo quocumque, deferibatur ar-
cus DF, & codem interuallo cx pux_xéjq .
A defcribacur arcug BC, ducatur linca
DFssum interuallé DF , ex pun&o B.fiat
arcus GC priorem fecansiin C,& dacatur
linca AC. Dico angulum BAC. zqualem
“efle angulo DEF.

Demonft. Triangula DEF,BAC,habent
latera DE , AB, EF, AC zqualia ; cim
arcus DF,BC fint deferipti eddem apertu-
fa circini; bafes item DF , BC funt fadta
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sequales: ergo (per 8.(anguli DEF , BAC
fuc}u zqual::gs quod dc:lnngxihandum erat,

PROPOSITIO XXI1V.
Theorema,

Si dworum triangulorum > haben-
tium duo latera  fingillatim equalia,
alierum babeas angulum, compyehen-
Jum majorem ; bafin quoque majorem
babebir.” ’

D . Tﬁan lorum

A ABC, DEF ha-
\ bentium later

B C AB ,R.E ) lAC,DF
 zqualia;alterum,

= E Fncqmpc ABC ha-

beat angutum BAC comprchenfum, ma-
joremangulo D. Dico bafin BC,bafi EF
majorem cffe. Fallo ex A vt centro arcu .
IC;tanquam menfurd anguli BAC : cond
angulus D fupponatus minor, men{uram
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eriam minorem habebit : Sit hz¢, areus
IG,ducanturque linex AG,BG, & cx
pun&o B, ut ceotro , interualld BC,del~
cribatur ageus CH. : .
Demonftratio. cum triangula BAG,
DEF, latera AB , DE, AG, DF zqualia
habeant;& angulos BAG, & EDF com-
prehenfos zquales:crunt ( per 4 ) bafes
EF & BG =zquales ; fed BG minor cft
.quam BH , feu BC ; ergo bafis EF bafi
BC minor erit:quod crat demonftrandit.

"PROPOSITIO XXV.
Theorema,

Si Triangulum duo hatera babeas
equalia, duobus lateribus altcrins
trianguli , babeat & bafin baf
maiorem , angulum ‘qunc._.hﬁ
oppofitum maiorem babibit. -

Sit trianguli ABC latus AB, zquale
latcu_ DE trienguli DEF , & latus AC
lateri DF,fitque bafis BC maior bafi EF.
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})icr? angulum A maiorem effe angu-
oD,

Demonftratio.Si angulus A non_effet

A D maior angulo D, effctvel

zqualis, & fic bafes BC, EF

Q5 eflent xquales ( per 4 ) con-

tra (uppofitionem,vel A effet

minor quim D, & confe-~

quentur per praredentem bafis 'EF ma-

ior effet quim BC:quod etiam effet con-
tra hypothefin,

PROPOSITIO XXVI.

Theorema,

Si duo triangula 5 habcant duos an-
gulos fingillatim aquales, cum
uno latere 5 erunt emnimods aqua-
lia. .

Sint duo triangula ABC, DEF, qua
habeant duas angulo C & F : ABC , &

DEF equales fingillatim:item unum Ja-
tus, ncmpe quod inter ®quales angulos



baid
bais
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" interiacet feu BC, EF.Dico reliqua late-
ra effe zqualia & totum triangulum toti
triangulo effe zquale. Sit enim, fi feri
poteit.latus CA,maius quam DF;abfcia-
darur CG, zquale iphi DF , ducatur-
que BG. - :

Demonflr. cum triangula- GCB.DFE,
A D habeant latera
c CG, DF, CB,

FE zqualia; &

angnllos C &F

4 A 2quales;erunt

¢ B ¥ HEomimodoa-
ualia(per 4.) & angulas GBC angulo E

gqhali(sp eric: fed anggulus ABC cidem E

#qualis fupponebatur : ergo pars, & to-

tum, quod eft abfurdum,

Secundd latera AC, DF fupponantur
zqualia cum iifdem lisACB , DFE,
ABC, DEF. Dico reliqua omoia cfic
zqualia : verbMgratia bafin CB, bafi FE.
Sic_enim, fi fieri poteft, bafis FE > maiot
tla_aﬁ BC, abfcindatur FH, bafi BC zqua~

is.

Demonftratio. Trianguta ACB sDFH
{per 4. ) effent zqualia , & anguli {ABC,
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" - DHF effent zquales: fed (per 16.) angu-
* lis DHF maios eft angulo E : ergo an-
F’ulus ABC maior effer angulo E, contra
uppofitionem. ' :
© Quin [equentes propofitioness ut demon-
[irantsy ab Eaclide [upponuns X1. axio-
ma, quod tamen ita lumine vaturali no-
tum non ¢§%, ut nomen axiomatis mereatur:
ieopauld aliter eafdem propofitionés |, fine
illo demonfirabimus : quare [equens lem-
mAPramittimus. ‘
- LEMMA. f
Perpendicularis ad unam parallcla.;%
- rum , ad aliam perpendicu-

laris eft,

AE Sint linea AB,CD deleripta,
[eilicet motw linea perpendicy-
‘k laris CA, qua®s toto eurfy fir
C X D femper perpendicularis ad CD,
hoc cft fint CAEF; DB perpen-
diculares ad CD,0 inter fe equale:. Dico
eas perpendiculnies effe ad AB.Sint CF,FD,
efuales,junganturgne CE;DE,
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Demonftr. In triangulis CFE, DFEscim
angali CFE,DTE aquales fintyut pote rectis
@ latera CF, DF aqualia,@ EF commune,
erunt reliqua aquilia (per 4.) nempe CE,
DE,& anguli CEF,DE Fsitem anguli ECF,
EDFqui ablati ex redfis ACF , BDF, re-
linquunt angulos aquales ACE, BDE. Pa-
viter tsiangula ECADBE ( per 4. ) funt
aqualia, ¢ anguli CEA,DEB funt equa.
less qui additi aqualibus CEF , DEF cffi-
ciunt angulos AEF, BEF aguales : ergo BF
pervendicularis eft ad AB. quod era: de.
monitrandum. .

Coroll.1. linea coniungens duas aquales,
& ad aliam perpendiculares, illi parallels
eft 5 ut filinea EA coniungas duas lineas
CA4, EF equales,@r ad eandem CD perpen-
dicularesierit linea E Asparallela linea CD:
nam parallela linea CD tranfiens per A,
deber etiam tranfire per E.Gr cum dua linsa -
non pofint, habewpfcgmentum commune, ii=
nea Ed s cum tora parallela congruit. Vi~
ciffims in parallelis perpendiculares ad eans-
Aem 5 debent effe equales,

PROPO
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PROPOSITIO XXVII.~

Theorema.

Siin duas lineas alia incidens, angu-
los alternos  aquales fecerit ;
ille parallels erunt. -

‘In lineas”AB, CD, incidens linea BC,
faciat angulos alternos ABC , BCD
#zquales.Dico AB,BC quantumlibet Pro®¥u.

“du@as;non convenire ( boc enim tan tm
demonfbravir Euclifes) conveniantenim ,
fi fieri poteft, in E.
Demonﬂ:ratlio. In wiwngulo BEC, an-
gulus .extexnus ABC, maior
:ABB':(TQ interno oppofito BCE,
&5~ (per 16.) cum tamen fuppo-
nantur zquales. .
Quia tamen poffet quis ¢ i~
cedere lineas AB 5 CD son convomire , nes 4
gare tamen effe parallelas » boc eft; au:li
Jermper: intervalls diftave, ut accidis int
canchoide., & afymprosis k*ge_rbm;j;}
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probo abfolut® eas effe parallelas.

In lineas AB,CD, incidens BC, angue
los alternos ABC , DCB 2quales faciat.
Dico AB,CD parallelas cfle.Ducatur ad
AB perpendicularis CA,fitque CD zqua-
lis AB,iungaturque BD.

Demonftratio.In triangulis ABC,BCD,
a cum anguli ABC ,BCD fint
Aé\ zquales,latera AB;CD zqua~
lia ;& BC commune : crunt
€ D CA,BDaquales, & angu-
li A& D =zquales , & clm
A re&us fir, eric etiam D re@us : fi ergo
A8 non cft parallela,per punétum B tran~
fear alia parallela,qua fit EB, ad quam .
ducatur perpendicularis CE , qua maior
erit qudm CA:clm enim angulus A re-
Qus fit.alij crunt acuti,/per 17.) latus illi
oppoficum maius erit quam AC(per 18.)
ergo CE maicr erit quam CA, & quam
BD. Item ciim CE, fit perpendicularis ad
EB unam parallelarum , perpendicularis -
eritad CD ; & cim BD fic eziam ad can<
dem perpendicularis ; erunt per coroll,
lemmaris CE, BD ®quales,quod eft ab-
furdum , cdm iwa CE oftenfa fic maior.
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PROPOSITIO XXVII
Theorema.

Si in duas lineas 5 alia incidens , fe-
coris angulwm externum, agualem
snterno oppofiro 5 awt internos ex
cadem parte aquales dnebus rettis,
parallcle erunt reéla lince.

In duas lineas AB, CD, incidens linea
BC, faciat primd angulum externum
ERF, zqualem angulo BCD intcrno op-

ofito ex eddem parte, parallcle ¢runt
line= AB) CD.

Dem. Anguli EBF, BCD fupponun-

A % wr zquales ; fed EBF, ABC
F oppofiti ad verticem(per 15.)

y (unt xquales ; ergo alterni
ABC, BCD funt zquales, &

er pracedensem linez AB,
CD funt parallele. ‘
Secundo.interni FBC, BCD, ex eddem
E 2
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arte zquales fint duobus redtis, Dica
fincas AB, €D cffc parallelas.

Demonftratio. Auf,uli FBC,BCD fup-

ponuntur zquales duobus redis ; (ed
(per.x3) anguli FBC, ABC funt ®quales
duobus reétis ; ergo FBC & BCD, zqua-~
les funt angulis FBC , ABC , & ablats
communi FBC, erunt alterni ABC,BCD
zquales, & (per pracedentem ) linex AB,
CD parallelz ; quod erat demonttr. |

e
ME
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PROPOSITIO XXIX.
Theorema, '

Lineain pliallda; sncidens , angu-
los alicrnes facit aquales , & ‘ex-
ternum int#rno appofies ex eidem

parte ; item Auos internos equales
dnobus rettis. ‘

Sint parallela AB,CD,in

quas incidac linea BC,
E Dice prim angulos al-
“ternos ABC,BCD gqua-

les effe. Ducantur per C

& B linez CA , BD) per-
pendiculares ad AB, qua 2quales crunt,
© (ex defin.parallelarum )& (per l:mma fwpee
rins Jerune perpendiculares ad CD.

: Dcmoni{xatio. In criangulis ABC,
BDC linez AC, BD {untzquales, &
BC communis & anguli A& D relti.Dico
seliqua latera effe @qualia 5 fi enim latus

3
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. D maius effet latere AB;abfcindatur DG
equalis AB,% iungayuy BG: eflent(per 4.)
bafes BG, BC zquales; quod eft abfur~
dum, nam;eim angulus D re@us fit,an-
gulus BGD acutas erit, { per coroll.17. )
& BGC abtufus.crgo (per 18,) latus BC
“maius eft” latere BG ; funt igirur latera
AB, DG mqualia: vode cum triangula
habeant latera AB, CD ; BD,AC zqua-
lia, & angulos D & A  ®=quales,vt pote
re&os ; erunt{per 4.)anguli alterni ABC,
BCD ; oppofiti zqualig;s lateribus AG,
BD zquales:quod crat primum. .
secundd, dico in cﬁgcrp {uppofitione,
angulum externum EBF , 1ntcino oppa-
fito BCD eflc zqualem: cim cnim al~
terni ABC, BCD fint iant oftenfi zqua-
Ies , & EBF, ABC appafiti.ad verticem
(zer 15.) fint zquales : cruns EBF, BCD
#®quales, v ' -
- Tertid. dico angulos EBC,BCD;inter-
nos ex eddem parte effe zquales duobus
rectis ; cim eaim alterni ABC, BCD fine
oftenfi xquales ; additd commuani EBC;
erunt ABC, EBC , duobus EBC, B: D
®quales ; fed duo primi ( per 134 ) fune
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duobus retis aquales : ergo,EBC, BCD
jbreeni ¢x éddend paree fune duobti reis
#quales.quod erat demonftrandum.

“PROPOSITIO XXX

Thoerema.

Lus eidem funt parallele , imer [o
Juns parailcle.
A Linez AB, CDscidem EF
= parallélz fint. Dico .eas ina
; ter {e parallelas effe; Linea
¢ BH in eas incidat.

Demontftr. lincz AB, EF
fupponunrurtparallela:2rite ergo(per 25.)
anguli alterni ABG ,8GE zquales.Iiem
Quia EF, CD funt patallelz,erit( ser ean~
dem ) angulggmxteriius EGB,interno op-
pofico G ualis:ergo alcerni ABH,
BHC funt zqualés, & line= AB,CD pa~

sallele. (per27.) o

Laal e

dre
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PROPOSITIO XXXL
Problema,

Per dm;um punitum lince pro q/fu
ducere parallelam. 4

Proponatur per pun-
&um C dacenda paralle-
la lincz AB. Ex punéto
[ Cad AB ducatur perpen-

dicularis CD, & per Cad
: ; CD ducatur_perpendicu-
laris EC ( per11.& 12.)Dico EC efle
darx parallelam ; funt enim anguli al-
tersi ECD, CDB zquales,vt pote redi.

Ali8, modb it Hhez FG per punfum
H ducenda parallela, ducatur linca HG
vtcumque,tim ex G , inggaallé GHfiac
arcus HF , & ex H coderPInteruallo ar-
cus GI , fintque arcus FH, GI zquales 2
ducarur HI. Dico eam. cffc parallelam
linex FG. .

Demonftr, Arcus HF , GI » menfurae

g angulorum.




angulorum alternorum IHG,HGE fadti )
funt zquales ; ergo anguli alterni IHG,
HGF funt zquales,&(per 29, )lincz HI,
FG, funt parallclz. ' .

’ PROPOSITIO XXXIL

!’ . Liber primus. 6y
|
)

“Théorema,

Cuinfeimque triangulivnolatese pro-
‘duito 5 externus angulus duobus
internis oppofitis jxgmul [umptis

ualis ¢st. Item trianguli tres
angnli s dnobus reitis equales funt.

A B Tranguli ABC producatur

Q : latus.BC , in D. Dico angulum

e extetnum ACD,duobus internis

B CDoppofiis, nempé A , & B fimul

_{umptis,equalem effe. Per pun-

&umC, lateri AB, ducagur parallela CE

(per precedentem.) .

~ Demonftr. Cum AB, CE, fint paralle-

1z, crunt (per 29, ) anguli alterni ECA,
: F
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CAB zquales ; item angulus externns
ECD oppofito B zqualis, per eandem :
(ed angulus ACD, angulis ACE, ECD
omnibus f{cilicet fuis partibus =qualis
eft ; ergo angulus ACD duobus A & B
¢ft =qualis. S
Sccundd.cum anguli ACD , ACB (" per
13.) =quales fint fuobus rectis, & ACD
oftenfus fit 2qualis duobus A & B,erune
tres ALB, & ACB. zquales duobus redtis,
Coroll, 1. Tres fimul anguli vnius
tr'anguli, tribus alterius tridngeli 2qua-
les f{unt , nempe zquivalent..180. gra-
dibus, '
Coroll. 2. §i unius rianguli, dwo an-
guli zqualed fint duobus angulis alce-
rius trianguli reliquus reliquo  eric
#qualis. ‘ =z
- Coroll. 3. Stintriangilo unix re@us
fic, alij duo funt acuti , zquiualentquye
fimul uni re&o. T e
Coroll, 4. Bx pun&o excra lineam,
unica perpendiculatis duci potefk, ne .in
triangulo fint duo anguli re@i. ;
Coroq. 5. chndicularis eft breniflie
mRquz a pun®in lincam duci potcfa



- Liber primus. .- 63
. Coroll. 6. In triangulo redtangulo
maximus angulus cft retus , & lasusilli
oppofirtum maximum, :
Coroll. 7. In tiangulo zquilatere
angulus quilibet cft 60. graduam,

PROPOSITIO XXXHI:
Theorema;

Si duas pavallelas & agualesscor-
. iungans due lince ¢x eadem par-
. #e 5 illa aquales s & pardlicls

C erdint.

- & PRd =

A B Duas parallelas, & aqisales

AB,DCycoriungant ligiem AL,
D BD ecx cadem paite, Dico AC
BD parallelas, & mquales éffe,
Ducacur linea AD, - -

- Demonftratio. Cim linéz AB,CD fint
parallcl®;crunt { per 2. ) anguli altemni
BAD, ADC zquales : quare cim trian-
gula BAD, ADC habcant latera AB . CD
qqaﬁtx&.hﬁ:mmef & angales

: z
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BAD ADC =zquales, erunt (per 4. ) bales
AC,BD #zquales ; item anguli CAD,
ADB, qui cum finc alterni , erunt etiam
AC, BD papallcle ( per 29. ) quod de-
menftrandum erat. - Lo o

PROPOSITIO - XXXIV!
| Theoréma.

In pavallclogrammo, oppofiea lateray
aqualia funt 5 fiows & anguli, il
Iudque diameser bifuriam dividit.

A B Proponatur parallelogram-
/ " mum ABDC. Dico  idverfa
G D ciuslatera AC, BD; ARCD

efle zqualia, angulos ltem opy
pofitos B & C , BAC, CDB, =zquales
cflc &c. o d
" Démonftratio. Cim linexz AB,CD fint
parallel# ; erunt anguli aleterni BAD,
- ADC =mquales (per a.9.) pariter cum'AC;
BD fint parallel® , erunt anguli aleerai
CAR,ADB aquales, Quia autem tridgia
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la ACD,ABD habent latus AD ¢Smune,.
& duos angulos!'CAD,ADB, BAD,ADC
zquales ; crunt omni fenfu zqualia (per
2 6)eruntqug latera AB, CD oppofita an-

lis 2qualibus DAC , ADB =qualia 3
g:u: & latera AC. BD, erunt. item an-
gﬂuli B & C zquales.Quod erat demon=

randum,

_ Potett hic facilé demonfrari axio-
ma 11, Si in duas lineas linea
incidens , angulos internos ex
eidem parte duobus: reétis mi

nores faciat ; concurrent ex ea
parteillz duz linez.

._A_ E L M Inlneas AB,

H ‘ CDsincidenslines
N 1 ACsefficiat angy-
¢ Dlo.c insernos ACD, -

C L QC A B s minores
- F K ~duobus reiti:.Dico
lineas AB,CD concsirrere. Per A ducatur
AMparallela CD,:crumq_uc(p;r 19 o

3



-
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guli ACD , CAM " aquales dsobus redtie
maioves quam ACD, CAB €& ablats
commsuni ACD , erit CAM, maior quam.
CA4B. Ducatur EBF parallela AC. fu-~
manstéirque in EFines EB, BG,GF aqua~
les, donec perueniatur infra CD , per que
punda ducantsr BH , Gl FK ipfis AM,
CD, parallela s fint item EL , LM 4qua-
l:s linea AE :ducanturque LK 5 MO pa-
vallela AC 5 iunganturque Bl , 10, Hac
IO neceffaris fecabit lineam CD, ehm eius
punitum 1 fit fupra_, & punéium O infra
bineam CD:refas oftendendum lineam AB
10 offe redtam.

Demon firatio. I8 triangulis ARE, BHI 3
lines AE, BH, [unt aquales 3 cum AEEL

. Mccepta fint aquales @ EL, BH (per prze-

cedentem) fint aquales ; funt item E'B, HI
aquales, cum EB> BG falla fint squales,
Angulus item AEB aqualis eidé ELH (per
19.§ ergo anguli EAB®, HBF aquales funt,
ofed( per 29.) alterni EAB, ABH [unt
aqualesiergo oppofiti ABN,HBI funt aqup~
des ; ergo (per 14.) linea AB,BI snam li-
neam conflituuni, Simili modo ofiendam
R11Q igcéve in direlum; erga A8 prodsu~
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&a tranfit per O & fecat CD in Riguod

demonftrandum eraz.
PROPOSITIO XXXV.

Theorema.

Parallelogramma fuper ciadem bafs
& inter eafdem parallelas, con-
jh:mm, [unt equalia.

€ EFD Super cidem bafi AB , &
- inter ealdem parallelas " AB,
5 CD fint conftituta parallel -

ramma ABEC ABUF. Dico
llaeffe zqualia. =~
Demonftratio. In parallelogrammo
ABEC , latera AB, EC funt zqualia
( Per 34. ) ficur in parallclogrammo
ABDF latera AB, DY ; ergo linez CE,FD
funt zquales:& additd ¢Gmuni EF,linex
"CF , ED 2quales erunt: quare triangula
ACF, EBD,habentia latera CF,ED ; AC
BE , #zqualia, & angulos, ACF, BED
sequales (per 29 )Lunt (per l?.) =qualia'
4
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Ex quibus fi auferas commune triangn-
lum EGF,erunt Trapezia AGEC,FGBD
2qualia ; & additd communi trianguld
. AGB’, fiunt pardllclogramma ABEC;
ABOF zqualia. quod demonftrandum
erat,

Poteft demonftrari bac propofitio , ficue
O nonnulle [equentes, methodo iudiuiﬁbi-
Vam,cuins, vt aliquod [pecimen praberems;
hanc demonfirasionem adhibui.

farglleiczbgmmma [fuper eadem, aut
. aquali bafiy inter eafdem pavalles
das conflisura, [un: aqualia.

-

'A IDKG H Sint Parallck;gr-i-

ma ABCD, IBCK,
7 EFHG fupereidem
ARy bafi BC , auc fuper

zquali EF conftita-~
. BLCE F 1, & inter caldem
parallelas AH, BF. Dico illa effe 2qua-~
ia. : o
Demonftrario. Intelligatur pasallele~
grammum componi _guatcumque lincis -
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bafi BE parallelis , non quidem carenti~
bus omn: latitudine. fed habentibus lati~
tudinem quantiim libuerit paruam, ita vt
illz linee totum illud oecupent. Quz
omnes & fingule erunt (per 34) 2quales
bafi BC : producantur illz linez, itave
totum ctiam occupent parallelogram-
mum IB K, aut EFHG ; fingulz lincz
in quolibet parallelogrammo zquales
funt bafi ; bafes autem fupponuntur
aquales ; funt autem tot in vno, quot in
alio , & zqualiter latz 5 & hoc femper
accidét in qualibet {uppofitionehoc eft,
?uantu’lacunquc ponetar cffe latitudo
togularam linearum : ergo parallelo~
gramma funt 2qualia.

Coroll. In parallelogrammo retan~:
gulo, fi bafin per alticudinem mulripli-
ces; exurget cius area, fou capacitas ; ve
fi parallelogrimi re@tanguli ABCD;latus.
AB, {cu alutudo , feu di%tantia parallela-
rum AH , BC , multiplicetur per bafin
BC , habebitur area parallclogrammi-
ABCD. Nam tunc cognofcitur eius area,
quando coguofcitur numerus ¥un&o-.
Tum , qu& 10 O inucpiuntur ; ed pex
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multiplicationem id perficitur : {uppona-
mus enim me divifille lincam ABin 9,
pun@aerunt in parallelogrammo 7. li--
neat, fingulz 2quales bafi BC:fupponan-
tur item in BC effe 4. pun&ta, erunt in.
ABCD ;4. pundta : pofium autem affu~
mere pro puné&o, vel cxapedam quadra-
tam, vel pedem , digitum, granum hor-
dei , provt maior, aut minor requiretur
prcifio. Notandum autem me locutum
effe de parallelogrammo re@angulo,quia
perpendicularis AB , eft diftantia proprid
di&ta parallelari AD,BC.oftenditq; quog-
line bafi parallele duci poffint ; vnde
aliz linex obliquz. vt BL, non 2ffumun-

Jtur tanquam menfurie , neque indicans

quot linez interiiciantur inver lineas AD,
BC : unde ad metiendum parallelogram-
mum BCKI, vtimur perpendicuiari 1L aue
AR, quam vocamus altitudinem : quare
pataﬁelogtamma habentia zquales bales,.
& altitadinem, quod idem eft, ac effe in-
ter eafdem parallelag,fiant zqualia; quia,.
multiplicando bafes per altisudines, idem,
numerus producitur, ¥lzc notasia et ad-

Faxim veilifima,
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PROPOSITIO XXXVI.

‘Theorema,

Parallelogramma  fuper - agqualibus
bafibus, & inter cafdem paralle-
las conSlituea, funt dqualia.

DC W Parallelogramma "ABCD,
EFGH habeant bafes AB ,'EF
aquales fintque conftituta in-
ter caldem parallelas AF ; DG.
Dico illa effe 2qualia.Ducarur -

livez DE , FC qua cum ceniungant liv

neas DC,EF zquales, & parallelas;zqua-

les, & parallelz crant (per 34. ) Eritque
parallelogrammum DEFC. . ’

. Demonfbr. Parallelogramma ABCD,

EFCD funt 2qualia (per 3¢.) cum can-

dem bafin habeant , nempe CD, & fiac

inter cafdem parallelas. Sunt item 2qua-
lia EFGH & EFCD, cum eandem bafin-
habeant,nempe EF ; ergo ABCD.EFGH

#qualia funt. quod erat demonftrandum.

+
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PROPOSITIO xx-xvy:

Theorema,

‘ﬂia‘ngulﬂ fﬁper eadem bafi & inter
eafdem parallelas constirua,
funt equalia. . - ..

CEDYF  Superbafi AB; &-inte, »af
dem parallelas, coofticura fii &
duo eriangula ABC,ABD.Dicp

AB il effe. cqualia latcribiisﬂé,

AD,ducantur parallelz BE , BF (per 31.)

cruntque ABEC , ABFD pamalldiogram-

ma. SRR EEREE

Demonftr. Parallelogramma ABEC,

ABED (per 3§.) zqualia funts triangu-

J]a ABC, ABD (per 34. Jcoram funtdi-

midia : ergo zqualia fuat,

_ PROPOSI

. Neelha t

et -

—
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PROPOSITIO XXXVIIL

s Theorema.

Triangula [uper ¢quuli‘u: -Imﬁbm,é'
inter eafdem parallelas confti~
114 , funt equalia,”

¥ GF H Super zqualibus bafibus AB,
]thb, & inter ﬁfdem arallelas
AD, EH,conftituta fint trian-
ABLD .12 ABG,/CDH : - Dico.illa
. ®qualia eff¢:lateripus BG,DH
ducantur parallelz AE , CF ', eruntque
ABGE CDHEF parnallclogramma.
Demonftr. Parallelogramma ABGEs '
CDHF Sunt zqualia (per 36.)(ed trian-
ula ABG ; CDH corum fuar dimidia
per 34-) c1ga funt incer {e @qualia.

-
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PROPOSITIO XXXIX.
'Ihoo:icxpa. /

Triangwla aguetia » fuper eddem bafi

conShitma > [unt snter

" eafvons parallolas.

' ¢ Triangula ABC, ABD fint
aqualia” , & fuper cddem bafl
' AB, Dico lincam CP paralle-
B ALy effe linez AB : Si enim
non fit parallela,fit CE paral-
‘Jela AR, producaturque AD doncc cone
currat cum-CE, & iungatur BE. ,
" Demoriftr. Dicuntutr t:iangul; A8D,
ABC effe zqualia;: fed ABC ; ABE fuper
<idem bafi AB. & inter eafdem paralle~
las AB, CE(per 37.) funt gqualia. Ergo
triangula ABD , ABE inter fe funt zqua~
lia, pars & totum , quod eft abfurdum.
Igitur nulla alia paralicla AB, duci po-
teft, quan CD, ,

N
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PROPOSITIO XL.
\ -

Thedrcma.

Trimguld‘cqulia > [uper equali-
bus bafibus in eadem linea confti-
lml“ s [unt inter cafdem paral.
elas,

r. Sint trangula 2qualia ABC,
JEF fuper bafibus @qualibus
AB,DE , in cidem linca AE -

ABD E :onftituta. Dico AE,CF pa-
rallclas efle 5 fi enim non funt,per C du-
. catur CG parallela AE , producatarque
DF,& iungarur EG. » ,
" Demonftiatio. Triangnla ABC, DEF
fupponuntur zqualia ; fed ABC, DEG
inter paratlelas CG conftituta (' per 38.)
fuot 2qualia ; ergo triangula DEF,DEG
funt =qualia, pars & totum; quod eft ab-
furdum, Non igitur alia duci poteric pa-
sallela linez AE, quam CF-G
a2
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..PROPOSITIO XLL

Theorema,

Parvallelogrammam candem > ant
equalem cum triangulo bafin ba-
bens , & inter cafdem parallelas
coriftisutnm s illius et duplum.

c F p DallelogrammumAEFC,

candem bafin aut zqualem ha-
eat cam_triangulo GBD , fit~
A EGE que conftitutum ineer cafdem

parallelas.Dico parallelogram~
mum AEFC,trianguli GBD effe duplum;
ducatur EC,

Demonttr. Parallelogrammum AEFC
duplum eft trianguli AEC, ( per 34.) fed
triangula AEC, GBD ( per 38.) funt
.zqualia : ergo parallclogrammum AEFC
trianguli GBD eft duplum ; quod erat
. demonftrandum. '

Coroll, Cim habeatur area paralle~
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logrammi multiplicando bafin AE, per
Jincam perpendicularem ad parallelas ,
(vt oftendimus propofisione 3 ¢.)habebitur
area trianguli, fi_muldiplices bafin per
dimidiam perpendicularem,vel dimidiam
bafin per totam perpendicularem ; quare
metiri poflumus quodlibet eriangulum, .
fi muttiplicemus bafin GB per dimidiam
pcr};cndicularcm du@tam ab angulo op-
pofito bafi ad bafin,

PROPOSITIO XLIL
" Problema,

Datotriangulosequale parallelogram-
mum confiitucre,in dato angulo
rettinco.

€ G X Proponatur triangulum ABC,

cui @quale parallelogrammum

TN conftruendum eft, quod habeat

ELD voum angulum 2qualé daro E.

" Expunéo C, duc CH paralle-

lam AB per 31.) dinisique AB bifariam,
G 3
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™ in F, fiat angulus AFG , 2qualls angilo
E,(per 23. ) & linex FG ducatur paral-
lela AH. Dico parallelogtitium AFGH,
zquale offe triangulo ABC. Dueatur FC,
Dewonttratio- Triangula BFC, FAC,
fuper bafibus @qualibus BF , FA, funt
xqualiz(per 38.) ergo triangulum ABC,
srianguli AFC eft duplum ; fed paralle~
logrammum AFGH , ejuldem erianguli
AFC, duplumeeft ( er 41.) Etgo paral-
lelogrammum AFGH , & triangulum
ABC, funt zqualia; habet item angn-
lum GFA zqualem angulo E, quod
propoficum craty - :

&@E



Liber primus. 79
PROPOSITIO XLIIL
- Theoréma,

Cuinflibes pavallelogrammi duo com-
plemémaimer fe funs aqualia.

M F ¢ Proponatur ;)arallcldgrammﬁ

. /ABGD. Dico complementa EF,

GH, efleinterfc zqualia,

& B . Demonfir. Trisbguld ACD,

. ACB,(per 33.)fuiit 2qualia : éi-

gosfi ex iis auferas wriangula FCLICH ,

EIA, AlG , ok per camdens funt zqua-

lia, reftabunt patalielogramma EF,GH,

=qualia, qua ex: def. 3 5. 1funt comples
menta.,Quod erat demonftrandan,

W

Ly
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PROPOSITIO XLIV.

Ptéblema.- .

Sﬂ}m‘ data lined, parallelogrammuin
confitueresequale triangalo pro-
pofite > in dato angulo.

Proponatur triangulum
!X! SHA ABC,zui @®quale p§§alle—~
-1 logrammum conflituen-
D LN X dumfit, fuperdatd lined

: D, in dato angulo E, hoc
eft,cuius unil latus zquale fitlinez D, &
vnus angulus zqualis :m%ulo E. (Per 42.
triangulo ABC fiat zquale parallclogra-
mum FCGH , habens angulum CFH
#qualem angulo E. Sit GI zqualis linez

~., D, du&ique lincd IC,donec fecet lincam
HF in K ; ducantur parallele fuis oppo-
fitis 1L , LK, CM. Dico parallclogram-

mum LNCM cffe id quod quzricur.

Demonftratio, Primo(per 43.)LNCM
#quale eft parallegramo CFHG » feu
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sriangulo ABC. Linea LN zqualis eft Ji-
nez IG,feu linez D.Anguli HFC.GCM,
GNL, (per 2.9.) funt zquales inter fe : er-
§o & angulo E ; habet ergo omnes con-

itiones requifitas.

PROPOSITIO XLV.

Problema.

Dato Reélilineo s aquale parallelo
. grammum conflitnere in dato
angulo.

A LY ¥ Sic datum redili-
3%’)@ neum A“HCID 1, cui 2~
. uale parallelograme
E.\ H lenu_m pconﬂn-u&?ri!um
: , eft ; habens unum an-
gulem squalem angulo E ; refolue ré-
&ilineum in triangula 5 du&i lined BD;
wum(per 43.}) triangulo ABD,fac zquale
parallcloFrammum FGHIcuius angulus
€ =zqualis fic angulo E. Teem (per 44.)

.n lincd IH , zqualc fiar parallelogram-.
G ;

5
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mum IHKL, habens anguluh KHI, 2.
qualem angulo G.feu E.
Demonitratio. Primo patet parallelo-
amma FGHI , IHKL cffe finul zqua-
12 re@ilineo ABCD ; quod vero vaicum
parallelogrammum conftituant,oftendo,:
cum enim anguli FGH , GHI, fint due~
bas rellis ®quales, ( per 29.) & angulus
KHI fadus fic zqualis anguloE (eu G:
crunt KHI, GHI duobus redis zquales ;
ergo GHK cfk voica linea rea (per 14.)
atque aded unicam eft paraliclogram-

muin GKLF.Quod erat demonfitandpm,

PROPOSITIO XLVI.

Problemid.
Super data refta > gquadvasum con-
. - frucere. -

AD Sit conftrucndum quia-
drdtum fupra lineam BC
ihpun@is B & G exciten-

B C  ur (per 11. ) dux perpen-

. dicalares BA, CD aquales
linex BC, ducarurque linea AD, Dica
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fa@um efle quadratum.-
Demonftiatio. Ciim énim linez €D,
BA, fint ®quales, & parallele (per 29.)
0 qudd anguli B & € fint re&i , linca
BC,AD cas coniungentes funt parallele,
. & zquales(per y3.) funt igitur 4, linen
zquales, & anguli B. & C, & illis oppo-
fiti A 8 D (per 34, ) crunt redi. Igitur
ABCD eft quadratum, Quad demonft-
tandum grat. . »

- -

RNy

R S
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PROPOSITIO XLVII.
Theorema,

It triangulovellangulo , quadratum
Latetis ?ppaﬁti.rc&o.mgulo, equa-
le"ejt quadraris religuorum late-
rum fimul fumptis.

, Sit triangulum

X ABC ; cuins an-

I golus A fic re-
&us. Dico qua-

dracam CDEB,

lateris BC oppo-
fii an%ul?r re&to
- Asequaleefle qua.
E dratis CAML,
ABIK reliquorum
laterum AC, AB, fimul fumptis, Duca-
tur AF parallela lineis CD , BE ; ducan-
tur item AD AE, LB, IC. Oftendere vo-

- 1o quadratum CAML, & re@angulum

CDFO cffe xqualia ; ficut & quadratum




: Lt'ber P‘)im» 83
ABIK', reQangulo BEFO.
Demonftratio ! Primd triangula LC8,
ACD; ( per 4. ) funt ®qualias habent
enim latera LC, CA, CB, CD zqualia
(per definitionem quadrati , ) & cum an-
gulize&i LCA, DCB fint zquales, addi-
t6 communi angulé ACB, erunt anguli
LCB, ACD =zquales 3 ergo triangula
LCB, ACD ( rer 4.) funt zqualia : fed -
(per 41) quadratam ACLM , eft duplum
trianguli LCB, cum habeant eandem ba-
fin L€ , & fint inter eafdem parallelas,
LC, MB'; & pariter parallelogrammum
CDFO, eft duplum trianguli ACB;cim
habeant candem bafin €D , & fint inter,
eafdem parallclas 5 qua funt autem z-
guaﬁum,dupla funt zqualia : ergo qua-
ratum, ACLM, & rectangulum "CDFO
funt zqualia. Eodem modo oftendam
quadratam ABIK, & re@angulum BEFO
effe zqualia, quia {unt dupla niangulo-
ram zqualium IBC , ABE : {ed quadra-
td CDEB,zqualc eft re@angulis CDFO,
BEFO , omnibus fcilicer fuis partibus ¢
ergo quadratum CDEB zquale eft qua-
dratis ACLM, ABIK: quo:'l €13t demons

ftrandum.
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PROPOSITIO XLWIIL

Thcorema,

In Triangulo [fi gquadratum wnins
lateris aquale eff quadratis reli-
quorum laterum 5 angulns illi op-
pofirus veltus eff. .

Supponatur in triangulo
ADC, quadratum lateris DC
. zquale effe quadratis lacerum
B A C AD, AClimul fampeis. Dico
angulum DAC re@um effe. Do-
catur AB perpendicularis ad AD , & =~
qualis linez AC, iungacurque BD.
Demontftratio. In triangulo DAB,cim
angulus DAB fic re@us , crit (per 47.)
quadratum latetis BD , equale quadratis
wx DA, AB; & cim AC, AB, fint zqua-
les, quadratam ex BD zquale erit qua-
dratis ex AD,AC 3 quibus fupponcbatur
®ouale quadratum gx DC : ergo quadra-
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t2 ex €D, & ex BD funr zqualia, & li-
nez gquales: quare in tnan%uhs DAC,
BAD, cum latera AC , AB fa®a fint -
qualia, AD fit commune.& bafes DC,DB
2quales, cra lpt (per 8.) anguli DAC,BAD
#quales ; fed BAD reCus eft ; ergo
DAC reQus erit ; quod erat demonfiran-.

T
ge
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DEFINITIONES,

1. Parallelogrammum re@tangulum
cérineri dicitur duabus lineis an-
gulum re&td comprehendentibus,

s;'\s OTANDVM primb pos deinceps per
z WN)) hanc vocem(reQangulit)intelleétr.
SN yos varallelogrammums cuius omnes
A D anguli funt redtis [ufficienter

. autem illud desermimamus 5
B J . cum longitudinem eius, Olan
~ titudinem affignamus,appel -

antes duas lineas vicinas,vt in re&wgt'f;v
' AB,
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ABCD linens AB ;s BC ; quia alia iftis
“funt aquales. )

Intelligitur autem generari reitangulum
ABCD, fi linea AB, lines BC perpendicu~
Lariter infifens.cam percurrat 5 qui dndlus

. refpondet multiplicationi arithmetics ; ita
vt , ficut ducendo lineam’ AB, [wpra BC,
producitur reiangulum ABCD ; ita mul-
tiplicando latus BA , per BCyidem reitan~
gulum producitser. quod ita explico.

) M . Sicut ad determinandam,

Jeu metiendam longitudinem

i alicuins linea, vtimur mene
X G urdnobis notd , vt ciom di-
cimus lineam &, aus § pedum 3 ita dum
ATCAm 5 At capacitatem alicuius [uperfi-
ciei determinare volumus , eam metimuy
per aliguam [uperficiem nobis notam : nul-
la asusem occurrit Aptior s quim quadra~
tum ; quia cum eius longitudo, fit latitud;- .
ni aqualis, facilins exhiberur, eb quod fuf-
ficias eins wnam dimenfionem affignar..
Proponatur ergo reitangulum EFG H,cuius
latus FE fit duorum pedum, & FG trium.
Dico [i multiplices EF, per FG & dicas
<bis sriny [unt 6, exwrges ﬂﬂmﬂiﬂ_flx quadra~
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rorum pédalium . qua in vectangulo EFGH
nueniuntur,Nam [i rectangulum cum lon-
gitudine trism pedum s haberet tantum la-
titudinem wnius y fieret [olum vnus ordo
quadratorum peduliumifed EF eft duorum
pedizi fiunt ergo duo ordines trium quadra-
torum t quare minlsiplicando vnum latus
per alind, exurgic area reianguliicim ergo
per multiplicarionews fant reclangules ali-
gue ex propofitionibes fequentibus in ni~
meris exbibentur.
. Pariter cognita ared rectangulis & da-
#8 wnd latere, per divifionem innotefcit
alind : vt fi fciam reBangulum EFGH
7]& 8 quadratorum pedalium s & detur
atus EV duorum 5 [i per disifionem inno=
tefcat binarvium effe terin num:ro 6 5 ver
niet pro quotiente latus EH triums tedum
2. In rectanguld dudi diametrd, voum
reétangalorum;per quae diamerer cranfie,
cum duobus vicinis complem#tis vocatur
A E D Gnomon. V: in reitangulo
FE G 4BCD,reitangulum EG,una
B a’” coplementis EFy GEHbae
; (inquam )rria dicuntser Gno-
mon , quia figuram Guomimis; fes quadra

sxhibent .
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PROPOSITIO I,
Theorema,"

Si fuerint duelinee > quarum vua in-
[eSta fitsaltera vero diuidasnr in
guotcumagne [egmentaserit reclan-
gulum fub i lis lineis contentum,
equdle omnibus fimul reétangulis,
gue [wb infelta > & partibus [cila

contineninr,

H C ¥ Proponaptur lincz AE,AR,
quarum AE non diuidatur,

' AB verd dinidatur in quot-

P € & cumque fegmenta AC, CD,

DB. Dico reétangulum AF, compiehen-

fum fub AB, AE, zquale efle omnibus

re@angulis, quz fub AE , & fegmeitis
AC, CD; DB comprehenduntur,

Demonftr. ReGangulum AG compre-

henditur fub AE , & legmento AC : re~

étangulum CH compschenditur fub AE,
' H »
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duc fub CGilli aquali,& (flato CD:
re&ingulum DF comprehenditur {ub
AE, aut DH illi zquali, & fub {cgmento
D : clarum eft autem re¢tangulum AF
zquale effere@tangulis AG,CH,DF om-
nibus {cilicet {uis partibus fimul fumptis.
ergo i fuerint duz linez &c.
1dem in numeris conflat. Sit linca AB
9. pedum : nempe AC duorum , CD
quatuot, BD trium, fir AE g, Mulciplica
AB g, per AE ¢, fiec rc&an%ulum AF 44.
multiplica AE g,per AC 2, fient 10.mul-~
tiplica AE 5, per CD 4, fient 20. mulri-
plica AE 5, per BD 3, fient 15, Clarum
et 10,15 & 20 efficere 44.
o Hxc propofitio demonflrat praxin
communé multiplicationis arithmeticz,
Ta ¢ Sitenim multiplicandus
B 4 namesus A per B. intcl-
ligatur numeras A tan-
C 12 .quam linea diuifa in
[D' 240 63 : numerus B multi-

B plicet 3, & faciant nu.
o o el mrErum C; idem B mul-
tiplicet 60 & preducat numerum D. Di-
co fi numerus B maltiplicet A; hoc gﬁ,ﬁ 7
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fiat re@tangulum contentum fub A & B, -
. dicoinquam illud effe zqualé re@angu~

. lis contentis fub B & 3,fubB & 60, id
eft, numeris C & D, Simul {umptis,{ci~
licet E. ,

, PROPOSITIO 11
V_Thcdrcma.

Si Retla fecetur in quotcumque feg-
menta s Reltangula comprebenfa
fub tota - & fingulis fegmentis

- aqualia erunt quadrato totins.

e

L Re@a AB fecetur vtcum-
. que in.C & D ; Dico rean-
_ éD la contenta fub®otd AB,&

ingulis fegmentis AC, CD.

DB, fimul, zqualia effe qua-

dsato totius AB ; iz Ab zqualis AB. -

- Demon@r, ( Per [uperiorem) re@angu~

lum contentum fub Ab, AB (eu quadra-~

tum lincx AB, zqual,cH eft reQangulis
3
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contentis fub Ab,feu AB, com veraque fi
#qualis fegmetis AC,CD, DB fimul siip--
tis. Ergo quadratum linéas AB, zquale
cft re&ap%u)is contentis fub totd AB, &
omnibus {egmentis AC, CD, DB. Quod
¢rat demonftrandum, .

In numerisidem oftenditur, Sic lincs
AB pédum g.eritque eius quadratum 81,
$it AC 3, CD 4, DB 2. Cumter g cfii~
ciant 27 , quater g 34 , bis g 18. Pawgg
37536, & 18 chicere 81,

PROPOSITIO III,

- Thearena, .

Si Reta [ecotnr vicwmque, orit ye
Gangulum comprebenfum [ub to-
14 €& vno [egmento 5 aquale qums

- drmo illius fagmentis & rettangu-
lo fub ﬁgﬂmzti:, R

B Re&a AB fecerur vienm-

' que ia G : Dicg reGangue .

wedomeed lum compreenfum fub tord
4 e E AB; & fegmento AC,zquale
effe quadrata fcgmcq;i AC , & rectan-



_ Liber fecumdus, o}
gulo éomprehenfo {ub {egmentisiSit AB
aqualis AC. o

Demonttratio. ReGtangulum compie-
henfum fub tor3 AB, &lined AE, fen
fegmento AC; zquale eft re@angulo fub
AE, AC [en quadrato s cum AE,AC fint
z%‘ualcs : & re@angulo comprchcufo {ub
AE,(eu AC,CB,quod erat demonftrandi.

In nunieds fict AB 7. AC 4. CB 3.
Dico quadratum AC feu 16. & re@angu-
lum fub fegmentis AC 4, & CB;.fen -
i2, zqualia eflese&angulo comgrchenfo
* {ub eodd AB 7,8 AC {eu AE fonempe 28
zqualia efle numero 18 , & quadra-
to 16. :

Ne deterssantsr tyrones licks huins libei

Fropofisiones initid weinsps bent intelligants
antur Astems in principio , omine ta=
tum gquale oft omaibus fuis pastibus fi«

mul fumpris.
ik
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PROPOSITIO IV.
" Theorema, - o
Si Retla [ecetur vecumane, evit qua-

drvatum totins 5 equale quadratis
[egmentorum, & reétangulo com-

prebenfo [ub fegmentis bis fumpto.

"oy E @ Lineg AB {c@a fitin C.
Dico cmdramm totius AB, ¥
H L zquale cffe, quadratis feg-

CB mentorum AC,CB; & re-
Qangulo comprehenfo “fub fegmentis

_AC, CB bis fumpto. Fiat quadratum li-

ntzx AB, ( per 46 )nempe ABFD , du@i-
que diagonali DB, ducatur per C paral-

Icla lineis AD, BF, nempe CE, quz feca-
bit diagonalem in G : ducatur per Gli- -

nea tH parallels AB, Primd oftendere
debeo HE effe quadrarum fegmenti AC :
cum enim lineze AD, AB , fint ezquales,
crunt (per 5.1.Janguli ADB, ABD ®qua-
les; $ed HGD zqualis oft oppofico ABD

(o

F
|
z
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(per 29.1. ) ergo anguli HDG, HGD -
quales funt , & linez HD ; HG zquales
( per26. 1. )eftergo HE quadrarum
Jincz HG , feu AC. Pariter Cl, cft qua-
dratum fegmenti CB ; fectingulum AG)
comf_tehenditur fub fegmentis AC, &
CG {eu CB; item re@angutum EI, com-
rehenditar (ub GI, feu CB , & (ub EG,
eu HG, hoc eft , AC. .
- Dembnftratio. Quadratum AF,2qua-
1¢ cft omnibuys fuis partibus fimul fump-
tis ; fed eius partes func quadratum
HE, fegmenti AC ; quadratum CI, feg-
fnenti CB ; & duo rectangula AG ,GF,
comprehenfa fub fegmentis : etgo qua-
dratum AB 2quale oft quadratis ex AC,&
CB, & duobus rectangulis fub fegmentis
AC, CB,quod ¢rar demenftrandum.-
In numeris:fit AB 5.AC 3.'CB 2. Erit
a §. zquale quadratis 4 & g.'&um ducbus
re@angulis comprehenfis - fub 3 & 2.
nempe 6.hocelt 15 xquale cft 9. 4. 6.
S 1 2. 4 O

.. ., .

Coroll. In quadrato du@d diagon a
1, rc&a‘lﬁula,pcr quz tranfit diagenal is
font quadraga, - . : ‘

r
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Iropofitio praced. demenfirar praxin A-
vithmeticam extrabendi yadicom qundyar
sam, vt oftendimus, in Arithmebicd.

PROPOSITIO V.
\'lflicorema.

Si linea. [ecetur equaliter. s @ inge
. qualizer 5 evit yeElangulom com-
prebenfum (ub inequatibns fop-
mentis , v cum qnddrao,ihger-.-,
* medif [egmenti 5 equale qradrato

dimidse, :

¥ ¢  Linea AB diniddtur bifas

X éﬁdhm in C, &ihet‘ualitet in
D. Dico re@angilom AH;

A C DB comprehenfumn (u fegmetié
: AD, DB(funt énim{OH , DR
#quales , }yni cum quadrato LG, i‘x{&cﬁ

medij fegmdnti CD,zquéri CE qui
B cgmn ‘__;f'i 1CE quadratq
Demonflrat. Re@angulum AL equss
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tur re&angulo CI, (per 36. 1. ) €d quod
bafes AC, CB fupponantur zqaales: CI
autem zquatur reGangulo DE ; ergo
AL , DE zqualia funt; adde commune
CH, fiet AH, zquale Gnomoni GIDL ;
adde quadratum LG, fiet AH cam qua
drato LG zquale Gnomoni GIDL , cumi
codam quadrato’; hoe eft, toti quadiaro
CE. quod erze demonfteandu,
- iy numerig : fit AB 10 AC ¢, DBz,
& CD 3. Eriy réQangulum AH com-
prcb‘enl‘um fub AD 8, & DB 2, fents,
¥nd cum quidiats €2 CD'3 , hoceft
numero 9 5 zquale quadiatc' ex A€ g,
feu 24, nam 16 & 9 efficiunt 25,
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PROPOSITIO VI
Theorema,

Si linge bifariam dwife adiiciatur
alia linea > erit reftangulum con-
tentum [ub compafita ex tota lis
wea O adjella 5 O - fub-adjeéla,
una cum quadratd dimidie; equas
le quadrato compofita ex dimidia,
& edjeéta.

F_CE Linez AB diuifz bifa~
 J A E| riam in C, addatur linea
. X BD,Dico reGangulumAH,
A G B D ¢utentum fub lined AD,

qu/icomponitur ex tord
Yined AB , & adjedtd BD, & fub-ad-
je@d BD , fen illi zquali DH,uni cum’
quadrato LG , zquale effe quadrato CE,
113;2 F;)Dw:;pogtz exdimidid CB , &
adielta BD, Probauimus autem (7
1G & BH cffc quadsata, (n ed
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Demonftratio, Re@angula AL, €K
fuper bafibus 2qualibus zqualia funt;
complementa item CK, KE funt 2qua.
lia (per 33.1.) Exgo re@angula AL , KE
funt zqualia : his adde commune CH,
erit :c&apﬁtlum AH , Gnomoni GHBL
@quale : adde vtrobique quadratum LG,
fict Gnomon GHBL , & quadtatum LG,
feu pro illis quadratum CE, aquale AH
fimul cum quadrato LG. quoderat de-
monftrandum, ‘

" In numeris:fit AB 6, AC 3, BD 4.Erit
re@angutum AH 40, quadratum LG g,
quadratum CE 49; clarum autem cft 40,
&g, xquati4g. . -

,‘_a o
RO

1
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PRQPOSITIO VII
Theorems,

Si linea [ecetsr wtcumgne 3 evunt
guadrnsa totinss & Yrtius [egmen-
1y dqualid duskus vellangslis

" comprebenfis fabtotd , & [ub ea
fogmento s vna ewm quadrate al-
térins [egmenti,

ne Linea AB dinidatur vteum~ °
X | que in C. Dico eius quadra-
R 5, tum: nempe quadratum AD,
vz vnd cum quadratq CF feg-
meoti CB, gqualia effe duo~
bus rectangulis comprehenfis fub totd
AB, & fegmento BC, ¥ni cum quadrato,
CH (egmenti AC,
Demonftrat. Hae duo quadrara AD,
CF, zqualia funt rectangulis 1B , HD,
( vtrumque enim comprehenditur fub.

tid AR & (egmente B, vi patet )} &
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quadrato CH. nempe alcerius fegmenti
CA.Ergo quadrata totius ABs& {egmen~
ti 8C , #qualia funt duobus re@angulis
comprehenfis {ub tatd AB, & fegmento
BC, & quadrato alterius fegmenti AC.
«quod erat demonftrandum. .

In numeris, Sit AB g, AC 3, BC 23
erunt quadrata 25 & 4, zqualia duobus
re&angulis comprehenfis (ub AB & BG,
ideft 10 & 10 cum guadrato fegméti ACy
fea 9: nam 24 & § efficiunt 29 ; ficue
¥0,10 & g cfficiunt eriam 29. Co

PROPOSITIO VIIL
Theorema, ' :

Si linea [ecernr vicumaque, evunt qua-
tuor reltangula comprebenfa [ub
10t 5 & vho [egmento , vna éum

.. Quadrato alterius linee , aquilia’
guadrato lince compa[zm ex fotas

. & ditla fegmenta. »
Sit linea AB diwifabifaridm in €, cui
W DB zqualis‘g. lDicc) quatuos®

; 4
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re&tangula comprchen(a fub AB & feg--
mento BC,vnd cum quadrato CH alte-
rius fegmenti AC, zqualia effe quadrato
AE, linez AD compofitz cx AB, & BD,
feu fegmento CB,
DBC A  Demonftratio. Quadra-
plolztum AE zquale eft omni-

M ,.,g L bus fuis partibus, nempere-
EGF = ¢angulo BQ:DR,GL; item

, . Ie@anganlo compofito ex
OL, & quadrato MG ; quz emnia re-
Gangula comprehenduntur (ub AB &
BC,, aut lineis illis &qualibus ; quadra-
tum AE continet item CH quadratom
alterius fegmenti AC. Ergo fi linea di-
uidatar,quatuor reGangula comprehen-
fa fub uno fegmento , & totd , vnd cum-
quadrato alterius fegmenti, 2qualia funt
Puadmto; linez compofitz ex totd , &
egmento. quod crat demonftrandum,

In numeris idem oftenditur. Sit AB
7 BC 35 AC 4. Erunt quatuor re@angu-
lacomprehenfa fub 6 & 3, fera1,21,215
21, vna cum quadrato AC g,hoc eft, 163
2qualia numero ‘ico , fcilicet qua~

drato linee AD cginpofitx ex AB 2, BD
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3§ s NEMPE 10. NaM 21,2121, 21, & 16,
efficiunt 1o, .

PROPOSITIO IX.

Theorema,

Si linea fecetur bifariam s & nen bi-
fariam 5 quadrata partiem ine-
gualinm , dwpla erumt quadrasi
dimidie , & quadrati intermedy
Jegmenti,

Linea AB dinidatur bifa~
tidmin C, & non bifaridm
in D. Dica quadrata partiam

A CDB inzqualium AD, DB, effc du-
- plaquadrari dimidiz , nempe

AC ; & quadrati CD intermedij {cgmen-

ti.Excitetur in C perpendicularis CE, -

gualis AC, aut CB ; ducanturqug EA,

EB ; excitctur item perpendiculasis DF,

tum ducatur AF, & FG,parallela CD.

Dcmeonftratio, Cum AC . CE fint -
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quales, erunt anguli CAE , CEA axqua-
les 5 & cim angulus C fit re@us , crune
EAC, AEC fcmire&®i. ¥dem oftendo de
angulis CEB; CBE, & cum in patallelis
DF, CE, anguli BDiB,CEF fint zquales,
(perrg.1.)eric DFB femire@tus;quare an-
guli DFB , DBF erunt zquales 5 & ( per .
6.1) linez DF, DB, Itcm anguli GEF,
GFE fgat femirei , & linee GF, GE 2+
gunales \\er fe 5 ¢ff aitem GF zqualis
CD; denique angulus AEF compofitus
ex duobus femiredtis redtus eft. Iam ve- *
0 quadratum ex AE duplum eft quadra-
tiex AC, cum ( per 47.1)zquale fic qua-~
dratis 2qualibus ex AC, CE. Item qua-
dratum ex EF, duplom ¢t quadrati ex
GF, aut CD:(ed quadraremrex AF,xqua-
le cft quadratis ex AB,BF,(per 47.1) Er-

0 quadratum ex AF , duplum eft qua-
dratorum ex AC, & CD; fed quadrata
ex AD, DF, feu DB, zquatia fant quat
drato ex AF ; ergo quadratacx AD , DB
dupla funt quadratordn¥ ex AC, CDx,
<quod erar demonftranduam.

In numeris, Sit lines AB 16,AC p, AD

% DB 1. Erant quudsita ex AD 8,fad 42
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& DB2, feu 4, dupla quadratorum
AC g,feuzgy & CD3,feu g,namay
& 9. fcu 34, cft didudia pats nume-
‘51 68,

PROPOSITIO X.
‘Theorema,

Si linea bifariam dividatur , & alia

- addaswrieri quadratum compofite
ex $012s & adjunila » Simul cum
gwadrane adiuntls s duplum qxa-

“ drati dimidig s & gradvati com-
pefite ex adjunéia, & dimidia.

B W " Linea AB bifuridm fecerur

" AJin C, éique addatur BD. Di-
<o quadshtum - ex AD com-
pofite ex tota AB & adjun-

..o QA ED, finml cum quadrato
o adjun@ke B, deplum effe quadraci
dimidiz AC, & quadrati ex €D, compo-
fitd cx dimitid , & adjuwcid.
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Excitetur in C perpendicularis CE , 2-
qualis AC;ité perpendicularis DF,2qua-
lis CE, ducantur AE,& EB,quz occurrér
FD produ@tzin G, iunganturque EF,AG,

. Primo oftendam angulos CAE , AEC efle

aquales(per ¢ 1)ficut CEB, CBE ; atque
adeo femire&os effe, ficut & DBG. Sunc
crgo DB, DG zquales, ficut & EF; FG,
Demonftratio. Quadratum ex AE, @-
quale eft quadratis zqualibusex AC,CF
(per 47.1) ergo eft daplum quadrari AC, -
Quadratum ex EG, xqualeeft quadratis
aqualibus ex EF, FGiergo dupli-qitadra-
ti cx EF feu CD 5 ergd quadrara ¢x AE,
EG , feu folum Q\lagr_atum‘ ex AG iis
#quale;(cum angulas AEG reétus fit)du-~
plam erit quadratorum.ex AC , ‘CD: fed
quadrato ex AG zqualia funt quadrata
ex AD, DG (per candem47.)e1go qua-
drara ex AD,DG,{en BD,dupla funt qua~
dratorum AC, CD. quod efit ‘demen-

, ftrandum. :

In numeris idem o&cndimllxs. AB fir
6, AC 3, BD 4, AD ctit 1o. Erunt qua~
dratum ex AB feu 100, & quadrarum ex
BD feu 16 , dupla quadratorum. AC g.

&



A

Liber fecwndns. fc9
& CD 49 : nam 49 & 9 funt 58, dimi~
dia pass-sumeri 114, R

PROPOSITIO XI.

Problema,

 Datam limeam isa fecare s ¢ rellan-
gl comprebenfinn [ub illa , &

~ minovi fegmento , uguale fir qua-
draso alrerins [egmenti.

¢ Sit linea AB ite diniden-
- da, vt teQanguluim com-
R prehenﬁ;_m fub tord AB, ?c

mineor] fegmento, aquale
. - fis quadrato: maiotis {eg«
mentj, Fiat lincz AB quadratum AC, di-
uidatur AD bifariam in E , ducaturque
EB, fiatque EF 2qualis EB ; tum fupra
AF fiar quadratum AG. Dice linez AB
fetam cfle in H vt defideravir, Produca-
tor GH in 1. Oftenderc.debeo re@angu-
lumHC comprehenfum ful:;‘ totd AB,

[

Mbmll‘
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aut illi zqualiBC, & fub minori {eg-
mento HB;zqualc efle quadrato ex AH,
feu quadrato AG,

Demonftr. Cim linea DA fit diuifa
bifariim in E , eique fir addica AF , eric
(ber 6.huiss Jretangula DG comprchen-
fum (ub compofitd ex totd AB,feu AD,&
adjun&i AF,& fub-adjun@i AF , auc illi
2q2li FG,vnacum quadrato EA, zqua-
Je-quadrato EF, feu EB 5 fed quadratum
EB zquale eft quadratis EA,AB(per 47.1)
‘ergo re@angulaDG cum quadrato ex AE,
zquale eft quadrato ex AB , & quadra-
to ex AE : auferatdr vtrimque quadra-
.tum AE; erit re@tangilum DG , zquale
quadraro cx AB, nempe quadrato AC, &-
auferendo re@angulum commune DH,
etit re¢tangulum HC, zquale quadrato
ex AH. quod erat demonftrandum.

L]

i
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PROPOSITIO XIL.
| Theorema,

I triangulo obtufangulo. quadratsm
lateris oppofiti angulo obtufo, erit
equale quadratis veliquornm late-
78m 3 & infuper duobus reftangu-
lis; comprebenfis fubillo lasere, in
quod demiffa eft perpendicularis,
& [ub linea qua reflas ad perpen-

dicwlarem vfque.

A Sit triangulum  ABC ob-
tu{angulum in C , & €x an-
ulo A demittatur perpen-
DCEB gicularis AD. Dico gua}:{ra-
tum ex AB ,, zqualeeffe quadratis AC,
‘C8 & duobus re@angulis comprehenfis
fub BC, CD.
. Demonftratio. Quadratum ex AB; z-
quale eft quadsasis AD, D% { per 47+1.)
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quadratum ex DB, zquale eft quadratis

DC, CB & duobus re@angulis compre-
heofis fubBC, CD : (per 4. buins ) ergo
quadrarum ex AB, zquale ¢ft quadratis
AD, DC, CB, & duobus re@angulis RC,
CD ; pro quadratis AD, DC, fubftitua-
tur quadratum AC illis zquale(per 47.1)
erit quadratum ex AB, zquale quadracis
ex AC, CB, & duobus re@angulis fub
BC, CD. quod ctat demonftrandum.

PROPOSITIO XIIL
Theorema,

In triangulo guicsmque > quadratwm
Lateris oppofiti angnlo acwre, fimul
cum duobus rectangulis compre-
henfis fub sllo latgre,in quod cadse
perdendicmlaris , & [ab liwea in-
tevjeltainter angulum acwtam, &
perpendicslarem ; equale eft qua-
dratis religuorsm inscrum.

- Proponatur siangalum ABC cuius
angulis € acmus. Dico quadsatum la-
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+ teris AB oppofiti angalo acuto C,vna ca
dvobus rectangulis comprehenfis fub la-
tere BC, in quod cadit perpendicularis,
& fub DC interje@a inter perpendicula-
rem, & angulum acutum C, eflc zquale
quadratis ex AC, BC. .
Demonftratio. Cum BC
- fit dinifain D, erunt { per 7.
bwius) quadrata totius BC, &
BD G feomenti DC zqualia duobus
. 4 gulis,fubBC,DC,&
quadrato BD:addatar verinque quadratii
AD ; erunt quadraca B&, DC,AD =qua-
}ia duobus n&anfuﬁs fub BC, BD, &
quadratis BD, DA. Ponatur pro quadra-
vis DC, AD, quadratem ACillis zquale
(per 47.1) & pra quadratis BD, DA,qua-
atum AB jllis ctiam zquale : erunt igi- -
tur quadrara cx BC, A C,¢qualia quadrate
AB , & reGangulo bis comprehenfo fub’
BC, DC. quod c1at demonftrandum,



114  Elementorum Edklidis
. PROPOSITIO X1vV.
Problema, ’

Dato reftilineo aquale quadratum
construere, :

o ﬁ Sit datum re@ilineam

' .\ Ascui 2quale quadragpm
éc gl‘,’mnﬂ:rucmdum eft. Fiac
. B

" E(per 45.1 ) re@ilines A,

- zquale parallelogram-
mum re@tangulum BCDE , cuius i lage-
1aBC, CDeflent zgualia »> habemus in~
tentum. $iverd fint in@qualia, produca-
. wr BC, itavelinca CF @qualis fic lage-
1i CD : linea BF diuvidatur bifariam in
G.tim ex G v centrd internalld @F,auc,
BG, fiat {emicirculus FHB , producatur .
DC, in H. Dico quadratum linez CH,
aqualg eflc reGangulo BCDE , feu redi-
linco A ; ducatur HG.

. Demonftratio. Quoniam BF divifa et
bifatidm in G, & non bifariam in ‘C, erig
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}per g« btéins } re@angulam comprehen-
um f{ub BC, CF, fen CD , hoc eft , re-
Gangulum BD , vnd cum quadrato CG,
aquale quadrato GF ,aue GH; fed quas
dratum GH ( per 47.1 ) zquale eft qua-~
* dratis CG, CH 5 ergo re@angulum BD,
vna cum quadrato CG' zquale eft qua~
dratis CG,CH ; .auferatur vuinque qua-
dratum CG, crit reGangulum BD 2qua-~
- le quadrato CH'; ergo quadratum CH,x-

quale cft redtilinco A,

-



116 , o
DCGERTIL QRJARUSH
ELEMENTORVM

EVCLIDIS
LIBER TERTIVS.

DEFINITIONES..

1. Zquales circuli funt, quorum dia-
metri , aut femidiametri fant 2quales,

Linea circulum tangens eft,

2. jua ci occumit, nec tamep
viterius produ@a cum f€.
cate ¢ Imea ABe )

Citenli fe tangunt

3 9 fiue interits, fige ex-
) u terids , qui fibi oc-
- curgunt s nec tamen

fe fecant. n\lu Suns ABAC,
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€ Linez in circulo zquali-

4 (L ter A centro diftant , cum

B perpendiculares ad ipfas ex

: ? centro dude, {unt zqua-

less vt linea AB, CD, :

nam perpendicalares EF , EG [unt aqua=
lese . .

Segmentum circuli eft f-

3. Cgura comprehenfa peri-

pherid cireuli , & lined re-~

Qd. vt figura ABC , aus

) ’ ADC, .

6. Angulus fegmenti, eft angulus mix-

tus , quem peripheria circuli cum lined

re&3 comprchendit , vt Anguins BAC,

aur DAC. .

o, " Angulus in 'fegmcnto efle
7. dicitur ; in quo linez eum
comprehendentes  conti-

nentur , v¢ Ansgulss FGH,
dicitur effe in fogmente
FGH.
8. Angulus dicitur peripheriz, aut arcui
infiftere , cui oppanitur, vr angulus FGH
infiftic periphersa FIH,
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- Se&tor eft figura cofmpre. .
9. . henfa duabus femidiame-
: tiis, & arcu inter illas in-

L . tescepto. salis off figura
LKM. .

PROPOSITIO I.
" Problema, |
. Dati circuli centrum reperive.

Sit.inueniendam centrum
circuli ACB , ducatur vecum-
qué¢ linca AB , qua diuidatur,

A bifariam in B, exciteturquein
. D perpendicalaris EC ,.qua
diuidatur bifariam in F. Dice punétum F
effe centrum circali. ’
Demonftr. Si centrum eft in linea EF,
non poteft eflc aliud , quam F , dividens
EC bifaridm ; alioquin non omaes linca
ductz a centra ad peripheriam cffent @
quales. Quod vero centrum fit in lincd
EC,itaoftédo.Sit cnim, fi fieri poteft,in G,
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ducantur GA,GD,GB.In triangulis ADG,
GDB, cum latera GA, GB, ( per definitio~
nem circuli} fint ®qualia : item AD, DB,
fa@a fint zqualia & DG fit commegne s,
crunt anguli GDB,ADG gquales(per8.1.)
quod eft abfurdum, cum iam FDA, FDB
faci fint zquales. ]

Coroll. Incirculo linea dividens aliam
bifariam , & perpendiculariter » continet,
¢entrum circuli.

‘PROPOSITIQ IL

Theorema.

Linta relta coniungens duo punila
circumferentia civculitota intra
circulum eft.

Linca AB coniungat duo

ﬂ pun@a A & B circumferen-
P> tize circuli. Dico illam taram
NS/B intra circulum cadere:often-
do cnim omnia ejus pun&ta

effe intra circulum : vt fi affumatur pun-
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Gum C, & ducantur ¢x centro D, linea
- DA,DB,CD.

Demonftratio. In trianguld ADSB la-
teraDA DB funt zqualia; ergo(per 5.1.)
anguli A & B funt zquales; fed an ulus
DCB maior cft angalo A (per 16.1.§crgo
angulus DCB maior ¢ft angulo B; ergo
in trianguldé DCB, latus' DB oppofitum
maiori angulo ( per 19.1.) maius erit la-
tere DC ; ergo peripheria magis diftac 3
centro D quam pundtum C.idem de aliis
omnibus pun&is linez AB demonftrari
Potcﬁ. .

5s
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"PROPOSITIO 111,
“Theorema,

Si diameter, lincam non per centrum
dultam ; bifariam fecct 5 erit por-
pendicularis ad illam : & vicfim
£ fuerit perpendicularis » eam bi-
Jarsam [ecabis.

Diameter AB lineam CD,
non tranfeuntem per ceatrum;
bifariim fecetin E. Dico AB
effe perpendicularem ad CD :

ducancur FG, FD.

Demontftrat, In triangulis CEF, EFD,
omnia latera (unt zqualiasergo(per 8.1.)
anguli ad E (unt iquales : ergo AB per-
pendicularis eft ad CD.

Viciffim i diameter AB,fuerit perpen-
diculasis ad CD. Dico CD dinjfam effs
bifariam in E.

Demonttratio. Cum anguli:in E fins
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re@iserit quadrarii ex FD 2quale quadra-
tis ex FE,ED(per 47.1.) pariterquadrarii
ex FC zquale eft quadratis.ex CE, EF:&
cum linez CF, FD fint xquales , erunt
quadrata ex CE, EF zqualia quadratis ex
EF,BED ; & ablaté communi EF , erunt
quadrara ex CE, ED zqualia ; & confc~
quentet linez. Quod erar demonftrandii.

PROPOSITIO IV.

Theorema.

Incirculo dua line extra céntrum, [e
innicem bifariam nen [ecant.

Duzlinez AB, CD ,fe (e~

cent in puncto F,extra cena
ANl fierum. Dico eas feinuicem bi~
< B faridm non fecare. Et primd

fi vad per centrum tranfirer,

clarum eft quod hazc bifaridm non feca-

Feturexcra centram ¢ fi verd meucra per

centram rranfear vt AB.CD; ducatur cx
centrd E ad concurliim F,linea EF.

Demonftratio,
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Demenftratio. Si linea CD bifariam
fecatur, erunt anguli EFC,EFD re@i (per
pracedentem ) pariter fi linea AB bifa-
riam fecatur , EF ad eam perpendicularis
erit, eruntque anguli AFE,EFB rectisigi-
tur anguli EFA, EFC re&i erunt,& con-
equenter zquales , pars & totum , quod
eft ablurdum,

"PROPOSITIO V.,
’ " Theorema,

.. -Duo circuli [¢ mutno fecantes non-ba-
- bent.idem cemirum.

- s, Duocirculi ABCD, AFCE
: . fe (ecent in A. Dico corum
&" non effe idem cenuum. Sit

Z/Benim, fi fient potelt, corum

idem ¢catrum G, ducanturque

linexe GA,GBh2(per definitionem circuli)

effent equales;zquales ité eflent GA, GF;

ergo GB, GF effent zquales, pars & to-
tum; quod cft abfurdum,
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PROPOSITIO VI
" T heorema,

Do circuli interius [e tangentes, non
babent idem centyum.

Ciraull BD , BC inteids (c
@ tangant in B. Dico corum nen *

effe idem centrum. Sit enim, i

C fieti poteft , eorum idem cen-

trum A, ducantur AB, AC.

Demonttr. per definitionem circulis of- «

fentlinez AB, AC aquales ; effent item

lincz AB, AD aquales: ergo cffent AD,
& AC zquales, pars & totum, quod ¢t ® .
abfurdum. :

e

PAOPO
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PROPOSITIO VIL
Theorema,

Si intra civculnm ex alio puntlo quam

centro ducanton plurime linee

od cirismfererntiam.
Y. Maxima ormism oritsqmn pey centrsm
tranft.
2. Minima erit eiufdem veligua,ex alid
.. _pame .
3v  Religuarhmen maior erit, que maxis
. - mapropinquior.
« # 42 Dua tantum poffunt duci aquales.”

v Ex pun&o A, quod non fit
. ‘sa centrum , ducanturplusine
o E lincz ufque ad circumnferen-

<

. \2 tiam circuli , nempe AF, AE,

. & AG, quee per contrum B

tranfeat,
Dico primd, AC omnium effe maxi-

mam : oftendo eam maiorem effe lincd

AF: ducatur BF, L
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. Demonttr. In triangulo ABF, larerd
AB, BF maiora fune feliquo AF ; ( per
10.1.) {ed cum BF, BC fint ®quales,addi-
t communi AB, erunt ABC, ABF zqua-
les; ergo ABC maior eft,quam AF.Idem
oftendam de BE. . .

Dico 2. Reliquam AD, minimam eff¢
quam alia quatlibet EA.

Demonftratio. In triangulo EAB,late-
raEA , AB maiora {unt reliquo EB, feu
BD illi 2quali, & ablato vtrinque lates
re BA, erit AE maior , quam DA, ldem
dicendum de-aliis, oo

Dico 3. AF propinquiorem maxima
AC ,maiorem cffe quam AE remotio~
rem. .
Demonftc. In triangulis FBA , EBA,
cum latera BF, BE fint equalia,Jatus AB
commune, & angulus ABF maior, quam
ABE, crit ( per 24.1, ) bafis  AF -, maior
quam AE. : .

Dico 4 Duas tantum pofle duci -
quales, ex pun&o A : Fiar anculus ABG, «
aqualis ABE,ducanturque AG,AE, -

Demonflr. - In triangulis ABE , ABG .
(ber 4. 1._) bafes AE, AG funt ®quales,
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- Quzcumgue autemalia ducatur ex par-

te G, aut magis , aut minds accedet ad

maximam quam AG ; ergo illi aut ma-

or, aut minor erit :idem dicendum’, fi
ducatur ad partes E.

PROPOSITIO VIII

Theorema,

iSi ex puntlo extra civculum ad eins
civiumferentiam ducantur plu-
rime lince,

Yo Earsmqus in causm peripheriam cas
Aunt, maxima eft 5 qua per centrum

_ tranfit, :
.3« Reliquarum ea maior eff, qua maxima
progior, .

3- I8 convexam peripheriam cadentiums
ta minima ¢t , que produita per
centrum tranfit '

4 Que minima propiors ea minor eft,

5. Non plures quam dua aquales » fiue in

" camam s [ine ip contexam duci paf~
ﬁ‘”f [} . L 3
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Ex punfto A , in conca-

L @ Yam peripheriam CDE, ca-
p dant plurimz linex , AC
per ceatrum B tranfiens
AD, AE, :
Dico primd. AC omnium effe ‘maxi-
mam :ducatar BQ.

Demontftratio. In triangulo ABD, la-
t:ra AB, BD, reliquo AD maiora func
" (per 20.1.) & cum BC, BD fint zquales,
ctit ABC #qualis lateribus AB , BD;erge
ABG maiar ¢ft, quam AD,

Dico 2. AD propinquiorem maximee
AC,quim fit AE, maiorem eflc AE.

Demonftratio. Cum triangula ABD,
ABE habeant lavera BD, BE zqualia, AB
fit commune , & angulas ABD , angulo -
ABE fic maior ; crit bafis AD maior ba-
fi AE{per 24.1.)

Di®o 3. In conuexam peripheriam ca-
dentium, AF minimam effe : ducarur B,
Demonftrar. In triangulo AIB, latera
AT 1B, reliquo AB f{unt maiora; aufee
rantur BF, BI ®quales , eric AF minor,
quam Al . .

Dico 4. Al minarem effe,quam AK:du-

catur BK,
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Demonftrat. In triangulis AIB , AKB,
(por 21.1.) latera ALIB minora {unt la-
teribus AK KB ; & fubtrahendo zqualia
latera BI, BK.. atit Al , minor quam AKX,
Dico ¢. Duas tantim duci pofle qua-
" les : fancanguli ABL, ABK ®qualcs,du-
canturque AL, AK. .
Demonftr. In triangulis ABL, ABK
(per 4.1. ) bafes AK, AL funt zquales,
nec alia daci poteft, qua non ac¢edar ad
AB, autrecedat ab ¢3 , magis quam AK,
AL; ergo quz non fiv maios, aut minor,

PROPOSITIO IX,
Theorema,

PunBum imra circulum.a quo in cir-
cumferentiam ducwntyr tyes li-
nee equales, centrum est,

Si enim illad punéum cfer alind &

‘ centro, ab coin circumferentiom dux
tantim duci poffent lincz ®quales ( per
7.hwius Jcontra fuppofitionem, '
L3
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PROPOSITIO X,

Theorema,

Do civeuli non [e fecant in pluribuss .
quam duobus punitis,

AER Sienim fieri §0tcﬂ: circuli
: AFBDC, ABEDC, fe fecent
in tribus punélis A, B, C. In-

D

uentd centrd circuli AFBD,
qued fit' G , ducantur linez
GA,GC,GB, qua zquales erunt.
Demonftrat, Tres linez zquales GA,
GB,GC cadunt ex puncto G, in circum-
ferentiam  veriufque circuli : ergo ( per
pracedentems) G cft viriulque centrum
(contra prop. . buing,) ' :
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PROPOSITIO XL
Theorema,

Si duo circuli interius [e sangantyli<.
néa dutta per corum centra
per contaltum tranfit.

~ B, Sitenim,f fieri poteft linea
p > AB ; qua ducatur per circulo-
29 rum centra C, P, nec tamen

: tranfeat per contaGtum E : Sit
centrum minofis circuli C, &

maioris D, ducantur CE,DE. .
Demoonftratio. Linez CF , CE , effent
equales ; ergo additi communi CD, to-
ta DF 2qualis erit duabus CE, CD, qua
(per 20.1. )reliqud ED funt malores ;er-
go linca DF maior eft quim DE: fed
- cum punétam D fit eriam centrum cir~
culi maioris , erunt DA , DE zquales ¢
fed DFminor elt quam DA : crgo DF
minor esit , quam DE, quod «ft abfus-
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dum, cum iam fic often(a maior.

PROPOSITIO XIIL

Theoretha.

Si dwo civenli [e exterins tangant, li-
J
7€R > CENLYA COYUM raniungm:,
per vomsaltum tranfis.

. Linea AB non tranfiens
per contaltum , fi eripo-

T telt, centra A, & B con=
immgat : ducantur AC,BC,

emonftratio. Seque-~

xetur in triengulo ACB 5 duo latcra AC,
CB, reliqud AB effc minora (contrasrop..
20.1.) eflent enim AC, AD ; BC, BE 2~
Xuoalcs: cigo AB,mador cilct quam AC,

~

PROPO
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PROPOSITIO X111
Theorema,

Cirewli [ tangunt in vmo tanswm
: punito.

' : Primd. $i duo circn-
S life interidstangant;
s @ dica cos fe tangere in
azp” . 7. vno tantum punéte.
' Ducatur cnim linea
BA, per corum centra A & B , quaper
¢onta@um C tranfibic : fi dicantur fe
tangere adhuc in pun@o D, Ducantiu li-
pex AD, BD. |
Demanf}rat. Linez AD , AC ex codem
ecotrg A dulz, cffere zquales 5 & addi-
t communi AB; cffent BA, AD, 2quales
tinez BC’; (cdBA, AD\(per 30.1.) maio~
ses funt quam BD : ergo BC malor effct
quam BD ; quod eft abfurdum., cdm ex
codem ceatro B, ducantur ad circu mfes
yentiam ciufdem circuli, -
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Tam verd cisculi fe tangant exterids,
linca AB coniungens centra,tranfibit per
contaltum ( per pracedentem) (i dicantur
circuli (e tangerc in pun&o.D. Ducantur
linez AD, DB ; fequeretur lincas AD,ED
xquales cffc linez AB , cim tamen { per
20.1.) illa fint maiores. .

"PROPOSITIO XIV.

Theoremsa,

In civculo agquales refte 5 equaliver &
centro diftant ; & viciffim equa~

liter & centro distantes 5 equales

" [nne. L

)& Sint linez AB, CD zqua-
(M‘ les, ad quas ex centro E, du=
cantur perpendieulares  EG,
B DEF, carum nempe diftantiz
i centro E. Dico EG, EF z-
quales effe. ducanwur EA, EC. .
~ Demonftratio, Perpendiculares EG,
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EF, ex centro E du&tz(per 3.huins)'dini-
dunt bifariam lineas AB, €D : ergo AG,
CF zquales funt. Quare in triangulis re-
@agulis EGA,EFC,erant quadrata exEG,
GA 2qualia quadrato ex EA ; & quadra~
tacx EF, FC, 2qualid quadrato ex EG;
(per 47.1.)& cfi quadrata ex EA, EC fint
zqualiaierunt quadrata ex EG,GA zqua-
lia quadratis ex EF,FC;& fubduétis ¢qua-
libus quadratis GA , FC , reftabunt qua-
drara zqualia GE,FE : ergo lincz EG,EF
funt 2quales. T .
Pariter fi fupponantur linez perpen-~'
diculares EG , EF 2quales, earum qua-.
drata esunt zqualia , oftendamque ve
* prits, quadrava exEG, :GA zqualia qua-
dratis ex EF,FC ; & fubdu@is zqealibus
guadratis ex EG, EF, reftabunt quadrata .
AG,FClzqualia : & confequenter dimi-
dix AG,FC.zquales funt : ergo totx AB,

.

@
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PROPOSITIO XV.

b

Lincarum oivcule infevipraram ma.
xima et diameter : caterarum ,

que eft cemtro propior 5 ea wma-
i" '_ﬂ . : :

Tnferibantur cisculo pluri-
mé linese, Dico primé , diz-

4 metrum AB cfic omnium

< I maximam § fit enim alia
quatcumque CD : ducantoe
EC,ED, .

Demontr. In triaugule CED , latera
CE, ED; reliquo €D maiora {ent ( per
30.1.} fed diameter AB zqualis, cft lineis
CE,ED; (funt enim CE, AE, ED, EB
&quales ) ergo AB maios eft, quam CD.

Secundd. Linea GI magis diftet  cen-
tro E,quam CD, hoc cft, duis perpen-~
dicularibus EF,EH ; fit EH,maior quam
EF, Dico GI minorem effc quam GD.

»

a
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Dem. Quadrasa ex EF, FC ( peryy.1,)
zqualia {unt quadtato ex Chficarqua-
drata EH, GH,zqualia funt quadrato cx
EG:funt auté EG,EG aqualestergo qua~
drata CF,FB,zqualia funt quadatis EH,
HG : & cum quadratom BH , fit maius
quam EF, reftabit quadracum CF , maius
quam GH ; & confequoater tota CD,
maior quam GI.

PROPOSITIO XVI
*
. Theorema.

Perpendicslaris ad  extremitatem
$AWICEYS 3 1014 ¢x1ra Givenlum ca-
* dit 5 eumguo vangit 3 wequo inter
fpfam & civoulum » alia reéta ad
contattnm ducetur » quin civculum
Jecet. ‘
Ad diamesrumAB , per extremitattm
A,fic ducta pefpendiculatis AC.Dico pri~

mA totax i mmruixcﬁmc excs
3



.-
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feu omnia eius punéta,we E, eflc extra
EAD;ciim angulus DAE retus
fit , & DEA acurus; erit ( per

\gentiam producitur.
1 Dico 2. Nullam infra AC, duci poffe
acutus eft, figucatur ad FA perpendicu-
Jaris, heccadet ad partes anguli acuti

circulum. Ducatar DE.
By Demonftratio. In triangulo
? 19.1.) linea DE maior , quam
DA :ergo DE vitra circumfe-
d pun&tum A, que circulum non f{ecet.
it enim talis FA ; quia angulus FAD
DAF. Alioquin fi caderet ad partes an«
uli obtufi,duo anguli eiufdem criangyli

 paaiores effent duobus re&is,) -6¢ra 17.1.)

Sit igitur DG, cim angulus. DGA tfic re-
&us > & DAG acutus : erit AD maior
quam DG :ergo DG ad circumferentiam,
non pertingit, eftque pun@um G intra
¢irculum.

. Rel?ua que deducuntur ex hac propofi~

* téone [uns fallacia , & fophiftica : quale

it ifud 5 quod angulus contingentia, com.
pefirus ex circumferentid circsli Ed, On
tangenre AC, __{it minpy quocumque angule

~
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reétilineo 5 nagp quaniulufcumque acci-
piatur angulus CAF s [emper circamfes
rentia videtur comprebemdere angulum
minovem.Dico ergo angulups non effe quan=

" sitatem, ciom idem angulus maneassetiamfy
minuantur lines eums comprebendentes,
Cum igitur angulis gribuimns predicata
Propwia quantitatis, vt cum dicimussunum
angulum, alié maiorem, effe duplum » trie
plwm 3  diuidi iy dunss tres. partesg id in-
telligendum porites eft de eorum menfuris;
quam de ipfis angulis » hoc fenfn. Sit an-~

A gulus BAC , quem volumus
dinidi bi‘aviam, lined AD : intel-

ligimus tantiom 1 qudd quicumqus

B P Carcos fiee ex A, 'vzftmtzt,-diuédt-
tur bifariam & linea -AD. CIm

igitur menfura anguls convingentia hulla
P ided angulus contingentta s incompara-
bilis et cum angulo redtilineo : nam in fi-
BurA tropofitionis, fi ex £ 5 Vt centrd s fiew
¥ent plurimi areis ; effens aligui interces
“ptis inter tangentem o O circumferentiam,
mAiores , quam intevcepti inter eamdem
pangentem,, ¢ lineam AF i alij minoresy
Quare nog poreft covcludi angnlus contin-



Y40 Elementornm Enclidis

genties effe minor, [ed fecumdiom quid ma-
iors fecundism qiid minor. Iem dico de
taitu globir qui fit in punits mathematicos
intelleto, vt explicsuimus initic » quod me-
nere volwis ne demanitratienes, matbemsa~
tica tricis philefophicis implicensar.

"PROPOSITIO XVIL
+  Problema,

A dato punito lineam ducere , qua
cirewlum 1angat.

SOk Ex pun@o A ducenda fie
& linea, que- tangar circulum
DE ; ducatur AB per cedtsum

circuli : item ex B, internalld

: BA, cisculusAC; & per Dad

BA ducatur perpeadicularis DC ; ducatur

item CB} & jungatur EA. Dico eam cir-
culum tangere,

Demonftr. Triangula AES , CDB,ha-

t angulum B communem ylatera BE,

BD ; BA,BC xqualia r ergo (per 4.1.)ban
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bent angulos BDC, BEA, oppofitos late-
sibus ®qualibus CB , BA , @quales : fed
BDC fafus, eft .retus, & CD circulum
tangit. Ergo BEA reQus cft:& AE circu-
lum tanget (per 16.huins ) quod erac de-
monflrandum, -

PROPOSITIO XVIIL

Theorema,

8i Rettd civculum tangat ; linea a
centro ad contaltum diitla 5 ad
eam perpendicularis erit.

A B D LincaAB circalum tangae
in B, Dico lineam CB,adeam
effe perpendicularem : §i enim
non eft, ducatur ad eam per-
pendicularis CD.

Demonftrat. Cim angulus D recus
fir, erit CBD acutus ;! ( per 32. 1. ) ergo
( per 19. 1. ) linea CB oppofitz angulo
maiori , maior erit quam CD ; quod eft
abfurdum,
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PROPOSITIO XIX.
Theorema.

Perpendimldn": ad tangentem dulta
per punEtum conraltuss tragfis
per centxum. '

AC Linea AB ducta per contas

: &Qum A, fic perpendiculars ad
GB tangentem AC. Dico cam per
B centrum tranfire; fi enim cén-

tram - fit extra illam vt in D,
ducatur DA ad contadum A.

- Demonftratio. Linea DA { per prace-
dentem) cfler perpendicularis ad AC jer-
go angulus DAC reQus efk : fed (uppo-
nitur BAC effe rectus : crgo. DAC, BAC:
eflent 2quales ; pars & totum, quod eft
abfurdym, o )



.
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"PROPOSITIO XX.
' Theorema.

anuw ad cemtrum , duplqu eft an=
- guli ad peripheriam eidem ar~
‘ cui infiffentis.

D . Anguli ABC, ADC, cidem
arcui CA infiftant. Dico an-
ulum ABC in centro Bpo- -

14 A Gtum , duplum efle anguli

" CDB in peripherid. Triplex

poteft effe cafus , primus eric fi ABD fit
vna lieare®a.

Demonttr. In triangulo BDC, angu-

lus externus ABC, duobus internis C &

[

- D zqualis eft, (per 32.1.) fed linez BD,

BC zquales funt : ergo (per 5.1.) anguli
D & C f{unt zquales:ergo angwdus ABCy
anguli D duplus eft, -

=
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In fecundo cafu laterz non coincidunt,
Ducatur linea DBE.

Demonr. ( Per partem pracedentens, )

D, angulus EBA . anguli ADB du-
pluseft; item angulus CBE,
anguli CDB duplus eft : erga

f

totalis ABC, rotius ADC du-
plus eft.
T rertio cafu latera fe fecdnt. Dacatur
linca DBE,

Demontftrat,(Per partens primam ) s~

gulas CRE , anguli CDE du-

pl';s eft, & ( per em#em)a}-

NS/ gulus EBA , anguli’ BDX,
A

eft duplus ; quibus fubla-
tis , reliquus ABC , reli=
qui ADC duplus erit.

. 2%
@_

PROPQ
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PR_OPoSI'Tlo XXL
Thcotcmas »

In civeulos gui in eddem fegmento Junt
angulisequales funt;ficus & qus
eidem aycui'infistunt. -

{
B B Sint primd, Duo adguli
/'/'Q\ ABC , ADC ,incodem fegs
o e mento ABDC , quod fuperet
femicirculum. Dico cos effe
#quales,
Demonftr. Tam angilus B, quam D
(per pracedentems ) funt dimidia pars an«
li AEC : ergo funt quales.

g‘ D secundd. Sint anguli ABG,
ADC in codem {egmento cir-
culi ABDC, quod non fuperct
femicistalam, Dica illos cfe

- equales. '

Demonftratio. Onnés anguli triangu-
1i AEB, 2quales {unt, omaibus triangu-

ki BDG (per §3i1.) fed anguli n;.a,dzc

A

a—
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eppofiti ad verticem , funt zquales , &
{ pér prirbam partem hiins ) anguli BAD,
BCD, in codem fegmento .BACD fupe-
rante {emicirculum , fung zquales : ergo
reliqui ABE,ADC funt 2quales.

Vides angulos ABC , ADC infiftere ci-
dem arcui AC: ergo anguli cidem arcui
infiftentes funt zquales.

PROPOSITIO XXIL
Thearema, '

Quadrilarera cirewlo inferipta 5 ha-
bent angulos oppofites equales
- duobus reitis.

B ¢ Proponatur qua:irilatcmm
ABCD,infcriprusitcirculo. Di-
co cius angulos oppofites

F)

BAD, BCD zquiualere duo-

bus re@tis. Ducantur diagonales AC,BB,
Demoaftr. Trianguli ABD omnes an-
sqli,azuiualcn; duobus redis(per 31.1.)
igitus i1 loco anguli ARD , ponas aogu-
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lum ACD illi 2qualem (per precedentem)
& loco anguli ADB , angulum ACB, illi
pariter zqualem ; erit angulus BAD,cum
duobus ACD ACB, id eft , cum totali
BCD , 2qualis ducbus redis. quod de-
monftrandum crac,

PROPOSITIO XXIIL

Theorema,

Super eadim yella 5 tonftinta ad
cafdem partes dwo [egmenta cir-
culorsm fimiliasequalia funt,

c  Saper re®i AB conftituan-.
@ tur ad eafdem partes duo feg-
A » meara fimilia, id cft,quz con~

tineant angulos xzquales Dico
illa congrucre , & cffe zqualia ; fi enim -
non congmunt;ducatur linea AC virum-
que fecans in D & C; ducantur item li-.

-nicx BD , BC.
Demontftratio. Angulus ADB exter-
N 2
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nus, maior eft angulo ACB 5 (per 21.1,)
ergo hzc fegmenta non continent apngy=
los zquales, contra fuppofitionem.

PROPOSITIO XXIV.

Theorema.

Super aqualibus rettis, fimilia circu-
lorum fegmenta , equalia funt.

@J‘ Super zqualibuslineis AB,
A CD,c%n&iguta fint fimilia cir-
% culorum fegmenta AFB,CED.
Dico illa effe zqualia.

Demonttratio. Intelligatur linea AB,
fuperponi linex CD ; cim’ 2qualis fit,
cum illi congruct ; & fegmentum AFB,
congruet cum CED 5 alioquin {uper ei-
dem'lined AB conftituerentur duo feg-
menta fimilia, & iaxqualia, consra prace-
dml’em.
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PROPQSITIO XXV.
Problema,

Datd arcu cironli ; totum civenlum
deferibere.

B ‘Proponatur arcus ABC,

Am fitque perficiendus tatus

circulus , inuento fcilicee

B cius centro. Ineo arcu f{u-

me tria puncta A,B,C:iunge

lineas AB, BC,calque divide bifaridm in

D & F ; & excitain punis D, & F pex-

pendiculares DE, FE. Dico pun€um in~
tesfe&ionis E, effe centrum cizculi,

Demonfir, (Per coroll. propol.1. huiss)

centrum cirenli cftin linca DE , itemin,

linea FE : ergo cft in punéio E.
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PROPOSITIOQ XXVL

Theosrema,

In cireulis equalibus; aquales angu-
li 5 fiue ad centrum 5 fine ad pe-
ripheriam 5 equalibus arcubus in-

[iftunt. ‘ —

G Sint primd. In circu-

lis ®qualibus , anguli
zquales A, & B in cen-
% tro. Dico arcus CD,EF,

quibus infiftunt,zquales
effe : fi enim arcus CD maior, aut minor
effer,quam arcus EF(cdm arcus fint men-
fura angulorum) angulus etiam A,maior
aut minor effet; quam B.

Quod fi anguli H & G ad 'periphe-
riam fint ®quales, erunt corum dupli B,
& A zquales : ergo arcus CD, EF, crunt
zqualcs.
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PROPOSITIO XXVIL.

Theorema,

In circulis equalibus > anguli, fine
ad centrum » fiue ad perspheriam,
gqui infiftunt arcubus equalibuss

- ‘aquales (unt. S

* Primd. Anguli A & B, in circalis 2~
qualibus infiftant arcubus =zqualibus
CD,EE.(V1 in pracedenti)Dico angulos A
& B efle zquales ;cim eoram menfu-
re, nempe areus CD, EF fupponaater
zquales. Quod fi anguli A, & R fuerint
@quales, erunt eorum dimidi) , nempe H
& G ctiam xquales, :

4

«r
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PROPOSITIO XXVIII

Theorema,

In cirenlis agualibus 5 aquales lineq
anfernge & relinquunt equales
‘r CHS. (3

¥ K Incirculis 2qualibus fine
Q linez AB, CD zquales. Dica
@ &/ arcus CID, AHB , effe zqua-
€ XPARDB les ; item arcus AKB,CLD.
Pemonftratio. Cum circuli
fint xquales, erunt femidiamersi CF , AR
#quales ; quare in trigngulis AEB, CFD,
cum larera CF,ED ; AL, EB fint zqua-
lia,& linex AB, CD {upponantur zqua-
Jes: erunt(per 8.1. ) anguli F & E zqua.
les, & (per 16.) arcus AHB, CID, fune
#quales ; qui fubtra&i ex zqualibus cir~
cumferentiis,relinquunt arcus AKB,CLD,
%quales,



T A
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PROPOQSITIQ XXIX,
Theorema,

I cireulis agualibus 5 lines, qua
[ubtendunt arcus equales,
' Junt aquales,

In cirenlis 2qualibus , fint zquales
arcus AHB , €1D(vr in pracedenti.) Dica
lineas AB , CD zquales cfle. '

Demonftratio. Cim enim arcus AHB,
CID fint zquales; erunt (per 27,) anguli
E & ¥ zquales ; quarcin triangulis AEB,
CFD , cum latera-AE, CF, EB , FD fine
zqualia,& anguli E & F ®quales , eruny
€ per 4 1, ) bafes AB , CD zqua«

Yes,
Wilesp
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PROPOSITIO XXX,
‘Problema,

Datwm arcim bifiviam fecare. *

Sit datusarcus ABC bifariam
dividendus , ducatur AC , qua
y bifariam dividatur in D , duca-
A D C rurque perpendicularis BD. Di-
coarcus AB , BC cffe zquales;
jungancur AB,BC, .
. _Demonftr, In triangulis ADB, BDC,
¢im latera AD; DC fa&a fint zqualia,&
DB commune, Item anguli in D zqua-
les : crunt(per 4.1.)linez AB, BC xqua-
les , & (per pracedentem ) arcus AB, BGQ
&quales.

R ITY)
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o Liber terins. 15§
PROPOSITIO XXXI.

Theorema,

Angulus in_femicirculo, reétus efts
in [egmento fuperante [emicircu-
Ium , acutus; in fegmente minores
obtufus.

J Angulus ABCfit in femi-
\ cisculo. Dico illum re@Gum
efle.

Demonftr. In triangulo
ABD, latera AD, DB fuunt 2~

?ualia tergo & an§uli DAB,DBA zqua-~

es erunt (per .1.) pariter anguli DBC,
DCB funt zquales : ergo anguli A &
DCB, zquales funt duobus ABD, DBC,
fea angulo totali ABC : quate angulus
ABC , erit media pars omnium angulo-
rum trianguli ABC ; qui ciim fint 2qua-~
les duobus re@is ( per 32. 1.) eric ABG
‘C&\lso ) .
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Secundd. Angulns BEC fit in {egmen-
to minogi BEC. Dico illum effe obtu-

um.

Demonttr. In quadrilatero BACE,an-
guli oppofiti A & E zquiualent duobus
redtis ( per 22. buins ) fed angulus A cft
- minog re@to , cim BDC reQus fit : crga
angulus E erit obrufus,

Tertio. Patét angulum A ip fegmenta
maiari BAC efle acatum, '

PROPOSITIO XXXIL
" Theorema.

Linea dutla per contaltum s [ccans
civculwm s cum tangente angalos
comprehendit aquales iis 5 qui in
alserris fegmentis fisns.

Linea BD per contactum
B du&a, circulum fecet. Dico
1uod angulus ABD.quem cum
tangente ABC comprehendig
#qualis erit angulo E, qui fic
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in alterno fegmento BED , & quod an-
gulus CBD; eft zqualis angulo BFD, al+
terni nempe {cgmenti.

Primd quidem , i BD per centrum
tranfiret, effet perpendicularis ad rangen-
tem CA , & duo_fegmenta forent femi-
circuli , & confequencer anguli in iis
redd,

Si verd BD non tranfeat.per centrum; -
ducatur BE per centrum, jungantarque
DE.DF,BF. ‘ 3

Demonftratio. Linea BE perpendica-
laris eft ad CA ; igitur angulus EBA, feu
anguli EBD, ABD ®quivalent vni re@o 3
fedin triangulo BDE , cim angulus
BDE fic reftus , anguli EBD & E =-
quinalent vni re@o : quare fubtra&d
communi EBD, erunt anguli ABD & &
®quales, quod erat demonftrandum.

Secundd. Cum ABD,CBP 2quiualeant
duobus redis, (per 1 5.1.) ficur in quadri-
latero BFDE, oppofiti E & F zquinalent:
etiam duobus retis (per 22.buius ) & an~
guli ABD, & E, fint oftenfi zquales;
crunt CBD & F zquales.
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PROPOSITIO XXXIII,
‘Problema,

Super datd linea , [egmentwm circull
de/orsbere, capiens angulum da-
: to equalem.

Proponatur linea AB,{upra
¢ M quam defcribendum fie feg=
B ' inentum circuli, capiens au<
= M gulum equalem dato angulo
CED;fiatangulus BAF zqua-
lis angulo CDE ; tumin pun&o Aad
AF , ducatur perpendicularis AG, &in
pun&o B fiat angulus ABH,2qualis an-
gulo BAH. Dicoquod fiex H, vt cen~
tro, interualld HA, defcribatur circalus,
illius fegmentam BIA , capict angulum
BIA, zqualem angulo CDE.
D:monftrac. Cum anguli HBA, HAB
fint xquales ; erune (per 6.1.) linez HB,
HA zquales ; ideoque circulus defcriprus
ex centzo Hiincerualié HA,tranfic per B.
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Secundd;linea FA(per 16.)tanget circu-
Jum : crgo ( per pracedentem ) .angulus
BAF, feu CDE illi &qualis, zqua%i:ur
_angulo fegmenti alterni BIA ; quod fa~
ciendum erat.

Si darecdr angulus obtufus LDE, ope-
randum effet quafi pro acuto CDE;nam
angulus , qui ficret in fegmento AKB,
wqualis effet angulo MAB. '

Dcni‘guc fi angulus propofitus efléc
reQus, {upra AB defcribendus effec femi~
circulus, '

PROPOSITIO XXXIV.
Problema, '

* Ex dato circulo , abfiindere [egmen=
tum capiens angslum duto aqualem.,

< Proponatur circulus CEF,

¢ quo ab(cindendum cft feg-

mentum capicns angulum ®-

A qualemangyle dato A, Ducar

tur tangens BD(per 17.) fiat+
que angulus BCE aqualis angulo Aifeg- -
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entum alternum CFE, capiet angulind
#qualem angulo BCE , feu angulo As
$i angulus propofitus re@us cffet,ducens
da cffce diatmeter circuli. -

PROPOSITIO XXXV.
Theorema, '

Siin civeulo due linee [e [ecuerint,
erit yeSlangulum compreben(wm
[u [egmentis unius , equale coms

prebenfo fub fegmensis alterins,

A Primd. $¢ fecent hz linee
A‘@ fer centrum E , cim quatuor
incz AE, EB, Cf, EQ 2qui~
les fint:clarnm eft re@tangi-
lum AE, EB 2zquari compre~

henfo,fub CE. ED.

Secundd. AB tranfeat per centrum B,
dividacque CD bifariam in F, & confe-
Quenter perpendiculariter. Dico re@an-
Bulum AFB , 2quari rectangulo CED;
fou quadraco D .

_Dernonﬁ:.



Liber tevtins. = 161
" Demontls. - Cim linea AB divifa fir
bifariam in E, & non bifariam in F , erit
( per 52, ) re@angulum AFB , vna com
quadrato EF , zquale quadrato EB, fen
ED : fed quadratum ED, (per 47.1.) -
- quale eft quadratis EF,FD : ergo rectan-
gulum AFB, vni cam quadrato EF | -
quatur quadraris EF, FD:& ablat6 com-
muni quadrato EF , fetangulum AFB
2quabitur quadrato FD , feu re@angu-
lo CID. :
' Tettid. Linea AB per cen-
trum'E tranfeat ; fed diuidae
nzqualiter lincam CD. Dico
n re@angulum AFB, zquari re-
" &angulo CFD. Ducatur EG
pendiculatis ad CD, qua (per 3.) eam
ifaridm dividet in G, eruntque GD, GC
squales. :
Demonftrat. Cim AB divifa fir bifa~
riamin E, & non bifariam in F, erit{per
§.2.) re@angulum AF8 cum quadrato
EF, zquale quadrato EB , feu DE. Pro
EF repone quadrata EG , GF illi ®qualia
{per 47.1.) & pro quadrato DE quadra-
w EG, GCilli wqualia; exitqu(; re®ans
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gulum AFB cum quadratis EG, GF ; 2+
quale quadratis EG, GC; & ablato GE,
erit re@angulum AFB cum quadiato GF,
wquale quadrato GC ¢ fed pariter ¢im
linea CD, fit diuifa bifariam in G, & noa
bifariam in F, eric reGangulum CFD,
cum quadrato GF;zquale, quadrato CG;
(per 5.2.) ergo re@angulum AFB, cum .
quadrato GFizquale eft reGangulo CFD,
cum quadrato GF ; qud ablat6 reftat re-
&angulum AFB,zquari re&angulo CED,
Denique duz AB, CD fecent (e vtcum-
que, Dico redtangulum CFD, eequari re-
&tangulo AFB :ducatdr per centrum i_.
linea EFH. :
Demonftr. Tam re&angulum AFB
quam CED{per partem pracedentem ) =~
quancur re@angulo GFH : ergo 2quan-~
tar inter fevquod dcmonﬂxandgum erat,

«r
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PROPOSITIO -XXXVI,
Theorema,

Si a punklo extra civculum 5 ducan-
tur tangens s & [ecans 3 erit qua-

 dratum tangentis > equalereilan-
gulo comprebenfo fub tati fecante,
& exteriori linca,

Ex pun@o A ducatur linea AB tan-
gens circulum , & AC fecans, quz primd
tranfeat pet centrum E. Dico quadratum
linez AB,zquale effe retangulo com-
prehen(o fub AC, AD :ducatur linca BE.

24 _p  Demonfir. Cim linea

P DC bifaridam diuidatur in

E,cique adiiciatur AD,erit

C(per 6.3.)rctangulum fub

- A AC, AD,¥nd cum quadra-

to DE , aut EB, zquale quadrato ‘AE ;

feu quadratis AB, BE illi zqualibus ( fer

47.1.) ergo xc&angulum QCAD' vDa cum
) 3

[
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quadrato BE, zquatur quadratis AB,BE;
& ablatd commupi quadratd EB, re-
ftar re@tangulum CAD, zquari quadra-
to AB.

Sccundd. Secans AC non tranfeat
centrum E : ducatur AE, ED, & EF per-
pendicularis 2d AC, erirque ( per 3.) DC
diuifa bifariam in F. Dico quadratum
AB, zquari reétangulo CAD.

Demonftr. Cim linea CD divifa fic
bifariim in F , eique addita fit AD ; eric
(per 6.2. ) re@angulum CAD vni eum
quadrato DF, zquale quadrato FA. Ad-
datur verinque - quadratum FE 5 erit-
que reftangulum CAD , cum quadratis
DF, FE; aut cum quadrata ED feu EB
illis 2quali (per 47.1. ) ®quale quadra.
tis AF, FE , {cu quadrato AE illis zqua-
1i, aut quadratis AB , BE , illi qualibus,
. {per 47.1.} ergo re&angulum CAD, cum -

quadrato EB , zquale cft quadratis AB,
BE ; & ablaté BE reflat re@angulum
CAD , zquale quadrato AB ; quod erat
demonftrandum.

Coroll.1.Sipluresab eodem punéto A
ducantur f{ccantes , reétangula compre«
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Kenfa {ub fecantibus, & exteriotibus li-

ncis, erunt zqualia, quia funt’ zqualia
quadrato tangentis:

Corell.2. i duz ducantur tangéntes

ab codem pundlo ,ille zquales erunt.

PROPOSITIO XXXVIL

T heorema,

Si ReSangulum comprehenfum [ub
[ecante , & exteriors linea, fuerie
equale quadrato linee in circulum
sucidentis ; hag linca erit tangens.

A $it dutafecins AB, &

ex pun&to Aalia AC, qua

E in circolum incidat ; fitque
% reGtangulum BAD zquale

quadrato AC. Dico AC

effe tangentem, cx punéko A ex alid pas-
te,ducatur tangens AE(per 17.) iungan-

turque FE, FC.

Demonftr. Cim AE fit tangens , erie
0O 3

:



366  Elememornm Euclidis

(per pracedentem ) re&apgulum B A D
#quale quadrato AE ; fed dicicur effe 2-
quale quadrata AC ; ergo quadrata AC,
AE gqualia funt , & confequenter linez
#quales : quare in triangulis AEF,ACF,
cim omnia latera fint 2qualia, erune
(per8.1.)anguli C & E zquales ; fed an»
gulus E rectus eft(cdm linca AE ¢ ran-
" gens ) ergo & C re@us erit, & (per 16.)
QC erit tangeas. quod crat demonfirans

yim, .

e
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I, , Figara retilinea circilo
3 2\ inferibis & circulus figune
circamfcribi dicitur, cd n
VP Ginguli figurz anguli ih
circuli peripherid fuerine,

Vi triangulum ABC inferiptum eft ¢ire
eulo , @ civenlus triangulo ABC circiumm

feriptusy non astem sriangulo DEF.
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» H  Figora reilinea circua

lo circumfcripta eft, & cir-
culus figurz infcriptus,cdm
. fingulafigurz lacera circu~

Jum tangunt, - -

Pt triangulum GHI 5 cuivs laters tan~
g circslwm in punédis. M, K, L, dicitur
‘cireumferiptum circule , & cirowlus i in-
Jeripess.

30 . Lined circulo aptari dici-

R P\ tur, aut accommodari,cu-
N o'ius extitma funt in circu-
li peripherid, vt linea NO,
won autem PR. - )

PROPOSITIO I
‘Problema,
Circulo lincam diametro non m.ijo-
-yem apiare.

In circalo ABCF, fit aptanda linea D,

non maior diametro AC: ex AC, ab-¢

{cinde AE,zqualem linez D ; & ex Av
scnwo
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_centrs 5 interuallo AE , defcribatur cir-
B culus BEF, ducatarque AF;
D quam dice zqualem effe li-
nez D,

Demonftratio, AE fa&a cft
L zqualis linex D: fed AE, AF
(per def. cirenli ) funt zquales : exgo AF

& D funt zquales.

PROPOSITIO IL
Problema.

Circnlo tridngulkm inferibere » date
triangnlo aquiangulum.

r > Circulo EGH fic infcriben-

i dum triangulum =quiangu-

A lum triangulo ABC. Ducatur

(per 17.3.( tangens FED, fiat- .

que ad contalum angulus

DEH, zqualis angulo B;& angulus FEG

#qualis angulo € ; iunganturque GHy

Dico triangulum EGH,, cfle triangula.
ABE zquiangulum, . p
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Demonftr. Angulus EHG eft angulo
FEG, fcu angulo C wqualis ( per ;1.}.)
pariter angulus G eft, angulo DEH , fca
B zqualis : ergo anguli G & H funt =-
quales angulis B &C.&( per coroll. 32.1.)
erit angulus A, reliquo GEH zqualis :
ergo triangula funt zquiangula,

PROPOSITIO III.
Problema,

Circulo  circumferibere  triangulum
daa triangulo equiangulum.

Sit circulo circumfcriben~
’ N @dum ;ria|1§ulum > dazo ABC
zquiangulum ; producacur
E&E vginqu%ulatus BC.l;n F, & D;
: fiaeq; angulus GIH adcentrit,
anéulo ABD zqualis ; item HIK angulo
ACF zqualis : ducanturque per GHK
tres trangentes LM , MN ;, NL, qua ne-
ceflatid concurrent 5 cim enim  anguli

1GM, IHM fint recti; §i duceretur linea
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HG; effent anguli MGH. MHG ducbus
redis minores : ergo (per axioma 13 )li-
nex GM, HH convenient. :
Demonftr; Omnes anguli quadrilare~
ri MGIH zquiaualent quatuor reQis)
cpmin duo triangula dividi poffic; fed
anguli G & H funt redisergo anguli M
& GIH zquiualent duobus re@is; ficut
anguli DBA, & ABC : fed DBA 2qualis
factus cft angulo GIH crgo angulos
ABGC, anglo_ M cft zqualis. Eédem mo-
dd oftendam’ angulos ACB , & N efle
Zquales : & ( per coroll. 32.1,) erunt an-
Fxli A & NLM zquales : erga triangu-
a ABC , LMN funt zquiangula. quod
erat demonftrandum,

PROPOSITIO IV.
Problema.

Triangulo s civeulum inferiberes

Triangulo ABC fit infcribendus circu-

. lus, dividantur bifaridm anguli B& C»
Ba
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tum cxpuncto concursiis D due lineas
DE, DF, DG pespendiculares ad latera
AB, AC, CB; quas dico efle 2quales,
atque aded circulum defcriptum ex D, ve
centzd , interualld DE ,tranfireper F ,
&G.
. Demonftratio, Triangula
Sy GCD,CFD habentia latus CD
“ commune , & angulosF, & G
M8 zquales,ve pose re(tos 5 & an-
gulos GCD,FCD zquales,cim
. angulus D fi¢ dinifus bifariam(per 26.1.)
¢runt omnimodé qualia : ergo latera
GD, DF zqualia font : pariter oftendam
latera DF, DE ¢ffe zqualia; & ¢im
DG, DF , DE fint perpendiculares ad la~ -
tsa AC, CB 5 AB,ca circulam tan-
geats,
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PROPOSITIQ V.
Problema.
Triangulo civeulwm circumfiribere
\ cumtcibenusialas - &

r widanurbifariam latera AB,
LAC,inE& D, dycantur~

que perpendiculares EF,DF,
concurrentes in F, Dico lincas FA, FB,
EC aquales effe ; atqué aded: circulum
defcriptum ex centro F 5 intprualld FA,
tranfireperB & C.. . C
Demonftr. In triangulis AEF ; BEF,
latera AE , BB funt zqualia , latus EF
commune; anguli in E zquales, vt pote
1 : exgo (per 4 v.Ybales AF, BB 2qua-
llcs funt. [iaoftendam AF,FC cffe 2qug-
CSe NN C

LI
UV
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PRQPOSITIO VI,

Problema,
Circule quadraswwn inferibere.
In dato circulo duc duas

2 diametros AB, CD , (e inter~
 fecantes  perpendiculariter 3
@ rdm iungantur AC, CB, BD,

" TAD, Dico figuram ACBD ef+
fe quadratum, | .

Demonftr, Cidn-in triangulis AEC,
CEB latera fint zqualia , & anguliin B
@quales ; erung (per 4.3. ) bales AC, CB
#quales. Idem probare poffum de lineis
DB,AD. Dcinde cim AE,EC fint 2qua~
les 5 erunt anguli EAC, & BGA =qua-
Ies ; & cim angulus E re@us fit,erune hi
anguli (emire@i, Idem probabo de aliis;
quare angulus DAC, compofitus ex duo-~
bus (emire@is DAB , BAG, reQus egit,
e fimilicer alij, ‘

Lo PRQPQ
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PROPOSITIO VIL

Problema,

Circa circslum 5 quadrasum  def-

crib”(n

¥ _A G Dudis pariter duabus dia-

N metris AB, CD , fefe interfe~
C L cantibus  perpendiculariter 3
3 pducantor por punéta A,€,8,D

tangentss FG,GHLHLIF. Di~

co fattum effe quadratom circa circulum.
~ Demontftr. Ciim anguli A & E fint re~
&t , erunt AG, ED parallel(per 31.1.)
pariter crunt EA , DG parallelz, Idem
probare ‘{oﬂ‘um de aliis : quare FAG -
qualis eft diametro €D, ficur & HI : pay
xiter GH, FI {unt 2quates diametro AB:
funt crgo latera 2qualia.ftem in paralle-~-
logrammo AEDG , anguli oppofisi E &
G zquales funt, (per 34.1. ) fed E redtus:
eft : crgo & G. Idem probabo de-aliis.

PRQPO



176  Elememtorum Esclidis
PROPOSITIO VIIEL
Problema.

Q_demu\n civculum infcribere.

A E B Dinidantur bifariam latera

AB, BD, DC CA, in pun&is
H FEF.G, H; ducanturque li-
c pace EG,HF ; oftendo lineas

(E, IH, IF, IG 2quales efle;
arque aded fi ex I, vt centro » interuall
1E, defcribacur circulus, hic tranfibic pex:
EFGH. :

Demonftr. Cim linex BD , EG, con~
iungant xquales EB , GD, & parallclas ;
erunt ctiam parallele , & zquales ( per
34. k. ) oft igitar parallelogrammnum
BBFI: quarcIE, IF aquales fant fibi
oppofitis:(unt ha autem quales, vt pote
dimidizlaterum zqualium. Hem often-
dam de lineis IF, IG, HI : funt ergo om-
nes zquales, Suat item apguliin ERGER
redi jeim enim EG , BD fint parallelaes
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& angulus B redtus fit ; erit angulus E
sefus ( per 30.1. ) quare (per 17.3.) li=
ncz AB, BD, DG, CA circolum tan-
gunt. :

PROPOSITIO IX,
P’mbleni‘/a.

Circa quadrasum circubum  deferia
bere.

Ducantur diamensi AC,BD
fe interfecantes in E. Dico.
lineas AE, EB, EC, ED =~
P Cquales efle 5 atque aded cir

culum defcriptum &x E.cen~
trd, interuall$ EA, cranfire per B,C, D.
. Demonftratio. €lim latera AB, BC -
qualia fint, erunt 1i BAC , BCA =-
quales 3 & ciim an(gu us ABC reQus fic,
erunt BAC, BCA {emire@i. Ita oftendam,
reliquosefle femire@os. Quarg in trian
fulo AEB , cim anguli EAB, EBA fine

cmireti 5 cxunt etiam xquales: G1gO
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EA, EB funt zquales. Ita oftendam EB,
EC zquales cfle, &e, ‘

PROPOSITIO X.

I'd

Problema.

Triangulum ifofceles confiruere, cuing
angulus quilibes ad bafin > [it
reliqus duplus.

Secetur ita linea ABin Gy
/ AN vt reftangulum fub AB,BC.
_ xquale fir quadrato ex AC
ZANN (per 11.2.)tim ex A,ve cen-
r, intervallé AB circulum
" defcribe, in quo apretur linea BD,zqua~
~ lis AC, ducantutque AD. Dico triangu-
1i ifofcelis ABD , angulum ADB , du-
plum effe anguli A. Ducatur DC , tim
¢irca trian’guﬁxm ACD circalus defcri-
batur(sera.g.)
Demonfir.’ Cim re@angulum (ub AB,
BC ﬁt. xzquale quadrato AC, (cu BD , illi
w*qualis:hinea BD;tanger circulym mino~
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rem ACD in D (per-37.3.) & (per 32.3.)
erunt anguli BDC , DAC =quales : {ed
anguluas externus BCD aqualis cft A , &
ADC(per 32.1.) ergo angulus BCD, an-

lo ADB zqualis eft - & cum triangu~
um ABD fic ifofceles , & anguli ADB,
ABD fint zquales (per ¢.1.) eruntangili
B, & DCB zquales ; funt ergo(per 6.1.
Jinez BD, DC 2quales : & cim AC, BD
fa&= fint zquales, erunt AC, CD zqua-
Yes , & anguli A & ADC =quales ( per

6.1.) fediam anguli A & BBC erant -
quales : ergo totus angulas ADB, anguli
A duplus e%l’. & 8

PROPOSITIO XI

Problema,

In civenlo pentagonum eqmilaterum,
& equiangulum infcribere.

Fiat(per pracedentem)triangulum ABC
ifofceles, cuius angulus ad bafin , duplus
S anguli A ; tim circulo dato infcniba-
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tur triangulum DEF , uiangulo ABG
gquiangulum(per 2.buins, ) cuius anguli
E & F diuidantur bifaridm, lincis EG,FH
(per o.1.) vliimd ducantur EF , ¥G, GD,
DH, HE. Dico factum cffe pentagonum
zquilatesum, & zquiangulum.
. Demonftr. Anguli DEG, GEF, vt fe~
' mifles anguli DEF , qui
& cft duplus an%uli EDF,
fune illi zqualesy ficae
BC & anguli DFH, HFE:
4 quase quinque arcug
quibus infiftunt;nempe EF, FG,GD,DH,
HE f{unt inter fe zquales(per 2.6.3.)e1g0
& linez » iis fubten(z : quare #quilate-
sum cft peatagonum. Secand®d. Anguli
totales DGF , GFE, fune zquales, cim
infiftant arcubus DHF , GHE , qui funt
#quales; continet enim quilibet tres ar-
<us zquales, )

-

PROPO
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~ _PROPOSITIO XIL

 “Problema,”

Dato circulo pentagonum egwilaies
. iy & wquinngnlum circumf~
£ " cribere, R
In dato circulo { per prace«
A g H#entem ) inferibatur pentago-
H&7 4/\g num ABCDE zquilaterum;&
> in .pun@is A ; B, C,D,E; du-
., Cantur tangentes. Dico faltum
«ffe qudd iubetur, Ducantur enim ex
centro L linea LA; LG,LB,LH,LC,
Demonttratio. Lineg GAGB , ex eo-
dem puno G sangentes circulum 2qua-
les func. (Per corolly3.3. ) ficur & HB,
HCiem FA, FE; . Quare(per 8.1.)
trangula ALG, BLG, funt 2qualia , &
anguli ad L,zquales : Ergo quilibet cft
imodia pats “anguli ALB.Similiter angtli
BLH, CLH f{unt #quales & femiffes an= -

Ui BLG, Sans ' ctiam angu& totales.
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ALS BLC (per17.3.)zquales;ergo 8 coa"

rum dmlj BLG . BLH, 3% ﬂ’llptp

&(ver 26.1.) latera BG, BH. In triangu-

1isBLH, BLG: agconfequenter
(per 1. axioma 1. l-f zquahs erit GA

i pﬁ BG = 3\::11 Oftendam pari modq

ARLAG=z ,adao?uex ﬁ‘BG.et 0 tO=
talia lacera GF; GH, 2 gquocl ‘

& de aliis (imilitey degponftrabitar. Irem

, in aiagulis AGB,BHC,anguliad G& H,
Gant zquales, dupli. fcilicet xqualinm,
quod & de aliis adi i Kol fimilicer oftenw
dicur; Bt ergo. pentagonuas cigeemieri-
ptum- 2quilagcamm & ®quiangulum,
quod erac dem.

PROPOSITIQ XIIL
Problcma.

P:wmgom regulars civeulyom in-
. m&‘t‘ .

Magom regulasie ABEDE, duos an-

ﬂbsha :& B diuide. bifaridm., lineis AF; -
mcunqmbnun-l-‘ 3 mh&i ade
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AB perpendicalari ad FG:ex F vt centro,

ixl:l:c;uallé FG,?cfcr';batn: circxr:lus. Dico

. illum tangere fingula latera: feu en~
diculaxéngH, FC% zquales cffe. s

~Demonftr. Cim anguli zquales A &

A Bfincdiuifi bifariam , erane

3B Eanguli GAF , GBF eotum fed

mifles jnter fezquales : an-
'c guli item in G re@i fune,
‘quate ( per 36.3.) ttiangula
AFG , BFG, quz habent pratcrea latus
GF commune , omning ®qaalia crunc :
_cruntque AG, GB aquales : jta often-
dam BH, HC =quales effc: & cum late~
ra AB, BC, fuppopastur #qualia ; erunt
BG; BH, corum {emifles, 2quales. Qua-
1c in triangulis BFG , BFH , erit quadsa~
tum BF zquale , tam quadratis BG, FG,
quim BF, BH ( ter 47.1. ) quate ablatis
guadratis zqualibus BG > BH , reftabunt.
quadrara FG, FH xqualia, & confequea«
ter linex, quod erar demanftrandam, *

Qe
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" PROPOSITIO XIV.
‘ Problema.

"« Cireq pemagonum regulare, civculum
. deferibere.

A Anguli A & B bifaridm

B E{iuidantur » lineis A & B,
: concurrentibus in F. Dico
Wo D lincas AF, BF, zquales efle 5

. atque aded circulum deferi-
prum, exF , vt centro , interuallo FA,
tranfire per B, &c. Ducatur FG perpendi-
cularis ad AB, '
. Demonftratio, Cim anguli in G re&i
fint , & FAG, FBG fint zquales, vt pote
dimidij angalorum A, & B zqualium, &
latus FG,in triangulis FRG, FAG fit com=
mune (per 26.1.) erunt FA, FB.zquales,
fimili modo fi ducere ntur FE, FD , FC,
oftenderentur zquales.
Coroll. Ira diuifis angulis , polygono.

zoulard cisculum infcribes , aut circum~
M
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efcribes 5 & inferiped regulari prolygoa

nd ,dudtis tangentibus , fimilem circum-
feribes, ‘

PROPOSITIO XV.
Problema. o

Exagonum regulnre i culo infc'ri-'
bere.

Ducatur diameter BAC, &
G ex C, vt centro, interualld !
> £ CA,defcribatur circulus DAE, .

¢ | dudifque diametris DAF,
BAG, iungantar relz CE,
CD, BF, BG; EF; DG. Dico fa@um ef~
fe cxagonum regulare,
Demonftratio,Primé clarum eft triana
fula ADC , ACE effc zquilatera , ciim
atera AC, CD fint &qualia, ve pote du-
&a ex centro C, ad circumferentiam cir-
culiDAE; quare anguli DAC, CAE, &
illis oppofit1 ad verticern GAB,BAF;funt
quilibet tertia pars duorum re@orum feu

Q 3
i
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aduum 60, anguli autem omnes , qui®

uat circa punctum A, zquinalent 4 re-
&is (per 13.1.} (eu gradibus 3 60. fubtra-
hendo i(gi:ur quatuor angulos , 6o gra-

~duum , feu gradus 240, reftade anguli

FAE, GAD oppofiti ad verticem, quarum
quilibet erit graduum éo. {unt igitur cir-
capun@um A, 6 anguli zquales 60 gra-
duum : ergo arcus DC, CE, &c. funt z-
quales (per 27.3.)ergo & latera.

Secundd. Qnia anpolus DAC eft 60
graduum, reliqui ADC , ACE, qui funt
#quales , conficieat fummam- graduung
120 : ergo quilibet erit gradoum So:qua-
re angulus totali§ DCE eft gradugrh
120. Ita oftendam angulum gBF clle

aduumy 120:¢130 exagonumn eft zqui~

Jaterum , & Zzquiahgulum.

"Coroll. Latus exagoni zquale eft fe-

midiametsa. o

-

L2



Liber ywmrtns. "~ 18y
PROPOSITIO XVI.
Problema.

In dato circulo pentedecagonnm regu-
lare deferibere.

dsto " jreulo infcri-
i (pera. ) tE lum
e s AHC, & (per
: ' takoﬁﬂ%gularc
o m, 3 Vt- Prinfque
vnus anghl ey M fdem gunSum A,
dividatyr DC bifaniam. Bive dipeas DI,
IC,CF} fi Suierenyus;effe trid Mtera pen-
tedecagoni : ita vt fi in reliquis arcubus
pentagani , linex iflis zquales apreatur,
perfeétum fig pentedecagonum.
Demonftratie. Quia linea AC eft
Jarus trianguli @quilateri arcus ADC,

erit tertia pars totius circuli , nempe:

cantinchit quinque decimas quintas ;
. :

AR
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fed arcus AD continet tres huinfmodi
dicimas quintas : ergo ascus DC con-
tinet duas:ergo fi bifariam diuidatur, erit
P, aur IC, vna decimaquinta.quod erag

demonfirandum, ‘
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D'EF[NITIONES.

E Pars eft minor ma~
Al B gnitudo , comparata
6 cum maiore ; Ut kimem
C—-D CD duorum pedum ; efp
}ur;mngmmd:ms - AR
6 padum quamvis enivs CDs>non fit ves
vein AB; dicetur tamen eius pars
linea AE '¢qualis linea CD , innensatur
in AB.
Parti refpondes tatum 5 effque mafos
quantitas , comparata cum minori s fi-
ue eam contineas vers, fine non 2 mod,
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contineat qantil s em mino-i agualem,
Diuiditur asutem pars hoc mods gewe-
rict [umptain aliquotam , & aliquantam.
¥ Pars aliquota (qwmm fola hic defi-
niuit Eutlides ) eft magnitudo magnica-
dinis, minor maioris , cim minor meti-
tur maiorem.Ses eff vinor mAgnitudo com~
parasa cum maiore s quam,aliquoties.ve~
petitn , pracist adagmmt ;5 vt linea dyo-
yum pedum,eft pars aliquots lines ¢.pedii.
2. Multiplex eft magnitudo maguitu-
dinis ; maior minosis , ¢im minor meti-
tur maiorem.Seu eff maior quantitas som-
parata cum minore 5 & qua pracisé ade~
qmN? i ot linek 6. pedem 5 eff multi-
phex lineaduorsm pednm st enim wisiy

. ,

- Pavs alignantaeft minor guantites,coms
tis Clams maiore , guam aliguetiss repe=
itdhson adagiiar pracisd s vr Linea § pes
pors wliguwnra liner 6 pedum, -

- ZEquemmitiplsces funt qua funs partes
6.2 3 1 aliquotas aqualiter conti,
A B,C p mw, vt A ter contie
' neat B s € pariter C tor
contineat quanticarem D 3 A, & Craqus
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wltiplices erunt quantitatum B & D ;
veraque enim Aicetur tripla.

3- Ratio eft duarum magnirudinum
ciu(dem generis , fecundim quanticatetn
habitudo;dixi > ejuldem generis [abisngis
enim Euclides.

4. Ratienem dicuntur habere magnitu-
dines, qua maltiplicatz {e mutud fupe-
sare poffunt. Ad quod requiritnr vt ﬁg:t
eiufdem genaris : lines enim nullam ad fu-
perficiem(cvt cum quadrate) rasioné habet,
quin quantwmiiber multiplicetsy linea
quadratsm non adequabit : cum enim lie
Ben mashemmice confiderma , non -habest
latiendinem, quantsumiibet multiplicessr,
nullam babebit [wtitudinemvanam quadrs~
sii habet.Si intelligeretur autem linea oum
aliqua latitudine s vt ip methodo indisifi~
Uilism, aliter [¢ res haberat,

- Quandsquidem Ratio eft [pecies relatio=:
wis, necaffariv duos teyminos yequirit 3 aso-.
rum primms ( qui & Philofophis diceretnur

undamensum ) A wathematicis Ante-,
cedens nuncuparur 3 terminus verd dicie
tur Confoquens, vt rationis gus eff 4, ad.
B ;i A dicitwr Aatecedens, & B Conles
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quens : rationis vers qua eft B, ad A4 3
B eff Antecedens , & 4 Confequens.

Diuiditur ratio, in vationem rationalem
& rationem irrationalem. Ratio rationalis
#ft inter magnitudines,qua communé bakér
menfuram, [ex communetn partem aliquo~
tam s vt linea 4 pedum vatio, ad lineam
6 pedum » eft racionalis : hac ratio femper
numeris exprimi poteft 5 cum- enim datur
communis menfura » inter duns quantita~-
sesy hac aliquoties inusnitur in- vtrdque
magnitudine, Ponamus in wna offe guin~
guiessin alid [eptics s ha quantitates }s baw
bebunt vt g ad 7 : ficut enins numerus §
quinquies continet Unitatem 7 [epties 5.
ita etiam buiss quantitatis , una quin-:
guics, alia  [epties communem menfuvam
contines, :

Ratio irvationalis eft inter duas quanti-
tates incommen(urabiles » [en qua nullam
habent communem menfuram 5 vt ratio
que ff lateris quadrats ad diametrum.
einfdemn, nulla enisnporefl affisnari quan~
Eumuis parsa lineaque vtramue precisy
#daquet, arque Aked hec ratio numeris ox -
Primi nan potsfi, S .
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In ehdem ratione erunt 4 magnitudi-
nes,hocefl, eamdem rationem babebit pri-
ma ad fecundam s quam habet tertin ad
guartam , quando habebunt fimilem ra«
tionem [ecundim quantitatems. Quid fis
autem ( habere fimilein rationem, ) non ita
facile explicatur 3 Et in eo explicando
sota difficultas bisius libri pofita eff, Eun -
clides enim won dedit definitionem fimili-
tudinis rationums qua eius naturam expli-
caret ; [ed tantiom affignavit aliquod fis
gnum,qub poffemus dignofsere, vty um qua~
tuor quantitates in ehdem effent vationes
quod guidem fignum o licét fit infallibiley
non tamen itaclarum eft 5 vt locym axio-
wiatis obtinere poffit ; immbd fert nulla efp
propofitio in soto hoc libro 5 qua hor axie~
matesaon [it clariorsideoqs qua potiori iure
tanquam axioma propeni non poffit . qsod
dedit occafionem nonnullisy eas proponendi
fine demenfiratione 3 Ego mediam viam
inire tentabo, & relicts aque multiplicinm
circuits 5 propofitiones huins libri alio mo
do dema»ﬂmba. ‘
5. Vuleigitur Euclides quatuor magni-
sudines in cidem clcsations, quotics
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audis eddem multiplicatione primi, &
tercid (ane (unt antecedentes)auis criam
alid quicumque multiplicatione, fecun~
di & quared,id eft (confeqmentibs) femw
per accidit, ve fi muliplex prime , oft

maius muleiplice fecundz ; mulsiplex

tertiz, fic etiam maiws multiplice quar~
e : fi eft @quale, aliud fic etiam xquale:
& fi eft minus, aliud fic etiam minus.
- vt fi fine quatnor
) A B CD m‘g’”‘"ldi}lCS A, B, Cy
2 4 3 6 D,fumanturantem a=
: quemultiplices  prima
$ 8 12 12 A & tertie C;nempe
B F G H E éG:item [uman-
tur aquemnltiplices, fe~
esnde B, @ quarta Dy nempe F & H. Si
quotiesE s eft aquale ipfi F 5 G esiam eft
aquale ipfi H : €& quoties’E 5 eff maius,
aut minus quam F 5 G fimiliter eft mnius,
aut minus, quam H: itavt boc wom acci-
dut tantum [emel , [edin omni mmleipli-
catione, ¢d modb fadtd , id femper eneniat:
g‘"f; e;dem eft ratio A , 2d B, qua £ff
ad B, ' :

- Debnsrac-mutom “ﬁmzmlidmu- :

-
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gue enim ita clarum eft;ur probatione non
oat, Quare vt melius inselligatsirs quid
ji(t quatior magnitudines proporsionales
effes fess in eadem effe rationg 3 quamvis in-
gemere dici poffit; quoties prima ; eft fimile
tosum 5 vel [imilis pars , focunda 3 ac ter=
2in quarte 3 id efl; quoties prima fecundam’
aqualiiex continet, Ant in ¢4 continesursac
sertin quartam : quia-tamen hec definitios
nec rationi aqualitais , nec irasionalibus
conuenire idetur ; aliam uniuer(aliorem
trademus : ad-quam- intelligendam., [cien-
dum ¢, quidfis fimilis pars aliquota.

- Siniles pastes aliquose Ausrum tetorum
[une, quasam wna toties comtinetur in [uo
tote) quoties. alia 5 in [ue : vt binarius
[enaris ft fimilis pars aliquota , ac terna~
Yiss novenary ; quia toties binarius in [e-
DATio, GHOLies i NONERANI0 ternarits Lon-

tinetur, ‘

: : Prima ad (ecundam
A B C D candem rationems babe

bit- s ac tertia ad-guar-
tamis i prima tosies contineat [ecunda
pArtes aliquotas qualismque 5 quoties ter- -
iR, GUATER, fimsiles- PAFIES- aliqHoNs comtiv -
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net : vt fi magnitude A4 , tories continet
magnitudinis B partes centefimas, millefia
mas, centies millefimas, & alias quaféum-
que s quoties C continet magnituidinis D .
partes centefsmusy millefimas; centies mille.
Jimas, & quafcumque alins partes aliquo-
tas fimiles 3 itw vt nulla fit pars magnitu~
dinss Byqua pluries contineatir ia A quam
fimilis pars aliquota magnitudinis D; con-
tineatsr in Ct tunc evit A >ad B 5 vt Cy .
ad D. -

Demonsiranda nobis oft hec Aefinitios
que dAuo membra continere videtur.

Primum i fuerint quantitaces propor-
tionaless nempe fi fuerit A,ad B, vt C .
ad D : quod A toties continebit partes ali-
guotas magnitudinis B, guoties C continet
tnagnitudinis D fimilespartes aliquotas 3
boc mibi penetratis terminis manifeffum
Videturs ’

S enim A continet centies & lemul, de-
cimam.partem magnitudinis B3 & C con~.,
timer centies tantim, decimam partem maa
gnitudinis D ; magnituds dseris maius to- .
tum s refpectu magnitudinis B 5 quam C
‘1¢pe&u D 3 nec sodens modo comparari pos

’ tetis,



Y
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sevit > nec confequenter eandem ratienem
habebit : funt enim voces [ynonima.

Secundnm vers punitum probatursnem-
pe qudd fi hac adfic proprieeas 5 fcilicds
q%d4 fi.AB toties contines partes aliquotas
quafcumque magnitudinis C , quoties E
continet [imiles partes aliquotas magnitu~
dinis F : qued erit eadem vatio AB ad CD,
qua E ad F : oftendam enimyfi dicatur non
effe cadem ratio, AB pluries continere ali~

G ,,9%am partem aliquos

A ———i—B magnitudinis CD,qui
c 11 KD E contineat fimilé par~

. tem aliquotam magni-
E— tuinis F ; contra [up=
F pofitionem. Sit enim , i
feeri poteft, maior ¥Atio magnisudinis ABy
#4 CD, quam E ad F, hoc eft y AB mn-~
ior fit quAm requiritur, V¢ ita fit AB ad
CD; ficut E ad F 3 igitur aliqua quanti-
tas minor Quam AB, eandem rationem ba~
bebit ad CD, ac E; ad F. Sit hac quanti=
tas AG; Ainidatur bifariam €D in H ;>
vebiqua HD -bifariam in1 ; reliqua ID
bifariamin K 3 i hoc modi continisetur hac
Riwifio,sandom occurres pars ali«ly:m ipfins.
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CD, mmor quam GB : fit bac XD.
Demonflratio. Cum cadem fit ratio 4G

ad-CD3 que E, ad F 3 toties AG coptinew

bit quamcunque pariem aliguetam mae
in”i‘tudinis Cl:t s quoties E m:::et%t{d.
partem aliguoram magnitndinis Fy(per
parté praced.) fed ABprater partes quas
continer AG , contines etians GB,maiorems
quam KBiergo comtimer pluries KD.partemi
aliguotam maguitudinis CDsquam B conw.
tincas fimilem partems aliquasam magnitsu<
divis F : quod erit contrs [uppofisionem ;.
igishr i tovies AB, conzinet partem aliquap
sam magnitndinis CD 5 quoties E conti-
wet fimilem parcem magnitudinis Fyendems
erit vatio AB, ad CD 3 que E; udt ¥, quod
eraz demonfrandam.
6. Maiorests autem ratianem babchit
prima ad {ecundam, quam tertia ad quar-
tam, fi prima fecundz , aliquam parcesti
aliquotam pluries conrtineat , quam tex~
tia contiaear fimilem partent aliquotam
quaite : w 10L ad 10, maioem rati-
mem babet 5 quam 100 ad 20 : quia 108
sontinet centies . € femel: Aecimam partem
Remeri 19 & 20@ tANSID Coniits. comtia

|
+
i
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pet decimam partem nurmeri 20.
#. Quafontin eidem ratione magni.
tudines, proportionales vocentur.

8, Nam Analogia,(cu proportio eft ra<’

tionum fimilitudo.
? ~ 9. Proportio in ewibus ad minimum
terminis confiftiv, Hoc ef?, vt fiz proporzis,
* fen fimilitndo. rationwm > ‘debent effe dya
rwriones,, qualibet autem vasio, chm fir re-
Intio, debet habere dmos terminos 5 ideoque,
n duabns racionibys debevent effe quatnor
© termini s vt chm Ricitwy sditaefl A ad B,
P ©2 C ad D ; unns sanun porefl offe ante~
cehens € confequens, wrfi it A ad B, vt
X B ‘d C~ ' . '
" Yo, Magnitudines continud propartio-
stalés funt, quarum qaz mediz {unt, bis
g fumuprur, femel ve antecedentes , & fe-
~. phel vt confequentes, vz fi fir A ad B,vt
7 BadC;&CaiD. -
11, ‘Tuné autem dicitur A ad C dupli~
: catarh hdbeie rafionemy
A B C D illiusquam habet A ad
3 6 12 24 B:item A ad D uiph-
- * catam eiufdem rationis,

* quzeftAadB, -
R 1

o
. %

b at
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Ef maxima differentia 5 inter vationem
duplam , & rasionem Auplicatam : ciom
Aicimus rationem 4 ad 1 effe Auplam » in-
selligimus effe 4 ad 2, vt 1 ad Vnitaréiita
Ut binarius [it denominator huins rationis:
sendicimus yationem triplamsquadruplam,
que [unt denominationes petite ab his nu-
meris 3.4.5. non quidem abfolute fumptis,
fed comparatise ad sunitatem : vt enim
unius quastitatis babitudinem ad aliam
indicemus, eam exhibemus in minimis ter=
minis 5 ideogue fi unus fis-unitass facilius
eam explicamns ' @ in hoc fenfu: dicimus
offe rationem duplam,sriplam,Orec.. quan-
do wverd dicimus rationem aliquam effe du~
plicatam , intelligimus rationem aliquam
bus fumi : vt [ific 2 8d. 4.0t 4 Ad Bivatio
2 ad 8, erit AuplicAta rationis 2 ad 4:
quinopus eSh , UL repetatur ea racio. Sic 3
ad 27 eft ratio duplicata ravionis 3 adg:
vatio2 ad 4 » off fubdupla ; &2 ad 8, eff
bis fubdupla ; ratio 3 ad g > eft fubtripla,
3 ad 27,bis fubtripla, fes duplicasa trspla,
Si " fuerint quatuar termini continké pro-
prrtionales, nempe a, 45 8> 16 ; vatio 2.,4d
36, eft triplicata vationis 1 5 ad 4.5 quin vt

N o

- o
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perneniatur ak 16 > per tres yationes pro-
cedendum eff. S o
¥2. Magnitudines dicuntur homologa;.
amntecedentes antecedengibus , & confe-.

uentes confeqyentibus. V2 fi prima ad
}u;mdﬁm;umdem yationem habeatyac ter-
tia ad quartam :. prima & [ecunda di-
enntur homologasficut [ecunda O quarta..
Sequentes definisianes funt mods argu-,
mentandi , ad quorum precipué - probasios:
nem inflisutus o bic liber. -, ..
13. Alterna,, {cu. permutata ratio , eft
. - .cqmparatig anteceden=:
A, B, C. D- tium cum apsecedentin,
+1. . -bug» & cenfequentium,
cym confequentibus , 2 fi ex-coquod fif,
A ad B 5 ut C.ad D :Ego contludam;er-.
goitaelt A> ad C it By ad P.: gui,mo-.
dus argumentandi valet tantumy, quando.,
guatuor quansisases [unt einfdem [pecici 5,
_ fi enim A & Beffent linea, O C & D fu-
perficies v. g, quadrata inon b@?ngqml'u‘-h
deresur s itaefle. A'ad C , ficut B ad D;
quia linea A ad fuperficiem Gnuianmhap
bet rationem. Vide prop.16.
16. Conugrfa ratio eft compargsio cons
. R 3

ol :
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fequentis: com antecedente. Vr fi ex ea
et A fit A adB, Sicut C , ad D : ego con~
oludmm s exgoita eft Byad A; ficut D1ad Cs
ide coroll.prof .1 6. S
1. Cotnpofitto rationis eft compara-
tio Antecedentis' & confeqaentis , per
modum vaius ad confequens, ¥¢ ff ex oo
guod fis Ay ad B 3 firss Crad P : concis:
Aam;-segoita (ft AR, #d B ; ficwt CD, ad
z’ M.ii -
16. Diuiflo rativnis eft comparatio ex-
ceffus antectdentis fupra eonféquens , ad:
ipfum confequons. 7¢ fiox co guod fir AR
#i B, vt TD bl D :coicludam § ergo irk
‘F A,ndB1-98 C, sAD.prop.17,
17 Conueriv ritionis tit comparatio-
anteeedentis » ad - diffenedam rerminow
um , “wejue ad confequens. 2 f exeo
quod fit ABy#d B3 vt CD1#d D : concli~ -
dnrisitypd BRAB ol Asficiw €D ad C.pro
oﬁt.‘,t\’t: AEESA I .
1;‘8.- - Propé¥tio ex zqtio, ;.& tomparatig
"~ magoitndioum  exere-
& B C'D maum , {obrrahendo
. ingeymedias, #2 fi ex ¢a
E PG H guod it vt And B s itw

\-
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E,4dFi& vt B, 4dC3irnF,ad Gy &
¥r € ad D5 ita G s sd H ; Ege tonclu=
Aamyergo ith efk 4 4 Dyvt E.od H.
19+ Propostio ot -@qua ordinata eft,
cim ebdem ardine comparanter Qddaci-
tates in virdque fesic. ¥ in 4114:0 exemn
plo. provaats :

20. Proportia ex nth Mtn!bata oft,

diutrfo atdine com-

A, B, E > ‘PRTADINEr quantitates in

 vzdque ferie, Pr fiexeo

F, €, Dl guedfitvr d, adB;isa

Cad é 2t B, adEs

ita F #d C: 4g0 cane ergoitaefl Ay
#d E 3 ficut Foad Do pras.iy..

Hic fibjicio o«

AL B, G D ones mados  argu~

o «“'ﬂ s
p. 3. 6 A B A MEBLYGC
ak D,
. . Alwsnasetias
Ergocjldii&()-'wl; ad
Capuer(a tasios .

ﬂ-ga ita et Rad 4, fgw.Dad G. - .
Compofitio xationis.
Krgo isa oft AB, ad B3 v CD,ad Dy

..»:'./:.
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© '+ 7 Diuifio rationis. -

Si fit 0tox2, 40 35 ita 8,ad 2 cerit ve -

C 6y Adgcita 4,44 2. :

: Conuerfio rationis,

Ergoita orit'o, ad 63 vt 6,8d 4o
++.Ex zquo ordinata.”

Si fit vt 12, 65 33ita 85 4,2 : itk eris.
saady;vr8ada.. :

Ex zquo perrurbata.

Sifirvt 12446 ,ita8 ad 456 vt 6
ad2, ita 21474 8 3ergo it erir 12
adisvragads - -

Hic Liber contines Euclidis propofitiones
2.g. quibus accefferunt alie 10, iam apud
Mathematicos vecepta : 6 prima huins lie
bri fune vansian Viui , a8 probandas reli~
qrias methods  aquemmliiplicinm : guarns
Wnethodnm cum non fequamur ; & [eptima
ordismur, immautato propofitionum erdine,

-Petitio.

Datis tribusquantitatibus A,B,C : pe-
“itur concedi, daripofle quartam: quane
titatem D ; ad quam.C candem rationem
babear, quam habet A ad B, - - E

. I I |

.F

W TRL D e DT

“PROFO
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- PROPOSITIO VIL
Theorema,

oAquales ad candem magnitudinem,
candem habent rationem , ficut

& eadem ad aguiles, -
Magnitudines A & B fint

A 8. qualess Dico illas eandem
C 4. habere rationem ad magpi-
B 8. tudinemC.,

AU ngqn&gatigi, $i enim
alterutra v, g. A, haberet matdrem ratib.
nem ad O? quam B; (per defin.€.JA con-
tineret pluries aliquam partem aliquotam
miagnitudinis € quam B ilam cantineas:
esigo A maior effer, contra-fuppofitio-
nem. : :

Secundd. Dico magnitudinem € habe~.
fe eandem rationem ad A, ac ad B, ;

Demonftratio, Cim-enim A & B fint,
zquales, carum partes aliquotz fimiles,
wquales erhnt ) exgo C eas zqualicen.
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continebit : ¢rgo (ter defin. 5. )cadem erie
ratic C ad A, que Cad 8.

PROPOSITIO VIIL
« . Theorema, * -

Maior 5 ad'"éd?ldem mdgnnudirmg,

 maiorem rationem haber : & ea-
dem  ad maiorem magnitudinemy
minerems rationems habet,.

R, Sit AB maior quam
A __F B cp picoquod A3
c D ad EH,malorem ra~
el tioti€ habedt,qadm
b ﬁ M cbadeandemEH;
P flane enim AF , &
_ ... CD =zquales? diui-
dstur EH Bifitidm , & dius ‘media pars
bifariam’, & itz deinceps : tandem telin-
quétur 4 pars GH , minot qird' ¥B.
‘Defnonftiatio. AF & CD bgrf" vaces
demtemJeandetn tationen hisberc 4. (3
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cantincacr mqualices partém GH ¢

f AB contines adhuc feniel pammGH-

pluries csmi continet quimCD s

eigo ¢t maior uno Anddl'.ﬂ,qm
GD ad EH. .

R “ Seetiindd)
M Dicotﬁ,ﬁy..

]
’ 4 P nithore D,
axﬁ‘aéma-

jorem AH.

Dt:monﬂf Aiﬂmmt éﬂéaﬁnque
pats aliquoek miniaris CB ¥-8qdddting,
qui auferafin e ilﬂ,qunﬂéspdmﬁ vel
thmd refifiquet, vel athil? 83 phititt,
ponatdr in EM Hrabnfirt quiiguids; ciim
juadiaits lineae A8 ; matdf Arddadrancs
hoex Cﬂ,m’ueﬂxﬁ‘n‘dn potéti qelirqutes
in EH § quia duih(ﬁméﬁ Fotipedy Histimy
fatcft mawiéth é’t‘po B pla¥icd couti-
hﬂcé CD; uiﬂ!’

lihcz A! emﬁdﬂétra
ad €D; 4 ui &b(penleﬁs J .
= ) qua&ram Hnew €Y, nod’ ﬂeutﬁ:
exAQd linddnd %1, Gl mgma mquﬂ,
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y. g.'GH .; cim quadrans AB fit- ma.-
jor , zfualiter fumptus. lineam majorem.
facier, v¢. BF : arque.adeo EF taties con-,
tinebir? quadranrem 'AB ;. quoties EG.
continet quadrantem CD ; & (per def.5.):
cadem- erit ratio EF ad AB, quz EG ad
€D, Subdigidantar gfdrantes linex CH.
per medium., & hac medietas irerum peg
medipm s Aonec occutdtatiqua pars alj:
quota qyantitatis CQihuz. Gt minor
quam GF. .
Demonftr. Cim fic vt EF, ad AB;; ita.
EG ,2d CD : taties EG gontinebit hanc
vitimam partem aliquotam linex CD,.
quotics EF continet f{imilem partem ali-
quotam linezs AB : fed GF major-eft ed
paree aliquotd linez CD : ergo EF plu-’
yies continet hanc partem aliquotam li-
nex CD,quam contincat fimilem partem
aliquotam linea AB I}:d. FH toties fal~
tem continey partem- aliguotam linee
€D minorem , quaties continet fimilem,
gart;xf aliquotam AB majorem ; ergo
H plurigs ¢ontinet partem aliquotam
€0, quim contineat fimilem partem’
*fiquotam linex A3 : exgg (per defin..),

<
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eft majorratio linez EH ad CB, quim
ad AB. Qod e:at.dcmon&randqm,

PROPQISTIO 1%
- Theorema. - & 79

Loue ad eandersmagritudinem can-
dem habent 1. tumem > ille a uas

“fes ﬁmt § & ad quad mdé»}‘bkhr
Wmndem ﬁu‘?ﬂmﬂ. HORIRE
R \
Magmtudmasm @B
A, B, C, ad eandem C , habeant
- -7 ahytandem ratienem. Dico
cas aqmleseﬂ'c @ cpigsvon fitht #uaR
Yes, alteriseta s ve: Ay fit ‘major.
- Demopftre Major Azd pandom € (pers
8. ) majorem habebit rationem ; quam,.
miser € i..quod- 4& contra ﬂxpgnfwo-
nem. LIIRCTER (1Y 4
Segundd ,:rfrmagmtudb C,add s,
eandem habeat, 1agionem, Dico! A 8¢ B,
zquales eflc ;- eaim non funt aqndﬁh
fic,A majorioi.m: .. g LY
. ’ »

NIEN
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-Diéifiorfflr, Clm A dicatur efft majoy

quam B, ¢adém C; ad A rirsjoréam, minax

rem habebir rationem quam adB quod

¢ft conbrafuppohrivsem,
PR O P'GS‘PT‘IO X.‘
PRIE R G W 'Ehcomm. .‘_
¢ \mapren hﬂ‘ﬂ —mmnm ad
Qéa;dm s ca dar eff i O ad
quam cadem babet majorem ra-
mnm 2 k& tminor 51,

Al e Mﬂgﬂ&udo A, majo-
&K Q- muhl*nw tavioteti id-

Vigudmy B habear ad
canderd - €, Dxa A !ixajdrem o

' B,
qu&mimnnua e md’oi quim B, it
. Il zqualis , aut minor.
-Dembeftr, $iA dicatir whualls ilpﬁl‘
A& B ad eandem T, vandei habeliné
vasidwein, (pur 7.) comtrs fippofitionens,>
& A fis minor quamn ,majos BadGine
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dem €, majorem habebit rationem { per
8. ).464d drem elt’ conura fuppafifo-
nem,

Secundd. Si.C habet minorem ratio-
nem ad A, quam ad B. Dico A majorem
effic_quam B. S ..

" Demenflr, Si A non eft major qudm:
B, illi aur %qaalié effet 5 & (per 9.) Cad
eas, eandem halgxct rationem , { quod
oft confra fuppofitionem : ) aut_minor
effer 5 arque jta C ad-rhinorem A , ma-
- jorein habereét ratidnein { per 8.) quod-

" gtiath eft conera fuppofitionem.

L . .

S ¢«
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_PROPOSITIO XI.

Theorema. -
Que cidem s eadem [unt yaiones ;°
: snser [une eadem. .

. .. §it ratia A ad B,
A.B, €.D. EF. viCadD:ficetiam
42 8. 4 6.3.veCadD,ia E

‘ ad F. Dico ita effe.
AadB, vt E adF

Demonflr. Cim fic ad B,ve Cad D
(ver def. 5.) A toties continebit partem
aliquotam magnitudinis B, quoties C
fimilem partel‘% magnitudinis D conti-
net:{ed pariter E roties continebit mag-
nitudinis F partem aliquotam, quottes
C ipfias D : ergo quoties A continet par-
tem magaitudinis B, toties E continet
partem aliquetam magnitudinis F : erga
tacltAad B, vi Ead F.

<
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PROPOSITIO XIL
Theorema, -

Si fuerint quotcumgue magritudines
frymrriomlu 5 erit vs wma antc-
cedentium , ad vnam. confequen-~
. 15um ; itk omnes antecedentes 5 ad.

- amnes confequentes.

Sic A ad B,vt C ad D. Dico ,
12 itaefle A& C fimul, ad B &
B. Dfimul; vtA folaclt ad B
D folam.
", 8. Demonflr.,. Clim fic A ad-B,
;. ¥t Cad D ( per def. 5. ) toties .
A continebit partem quamcunque ali~
quotam magnitudinis B, qgoties C con-
tinet parem aliquotam fimilem magni~ .
tudinis D, v.g. cluadran_tem; fed qua-.
drans magnitudinis B, cam. quadrante ;
magnicudiais D efficit quadrantem mag- .
pitudioym. B & D3 580 4. &, C (O~ ¢

o 0w
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ties continent quadrantem magnitudi-
numB & D, quoties A continer qua-~
drantem magnitndinis B : ergo (per def.
g+ ) iraerit A ad B, ficur AC ad BD.

PROPOSITIO XIIL
Thé@témg ‘

Si duavum ratiomin equiliuni 3 vha
maior fuerits tevtia yationes &
alia cadem maior erit.

5 Rdtio - A ad

AsB; €, D ESF B, zquilis fic
o 4 ratfoni € ad

D§ & maior ratiohe E ad F. Dicoratio -
ném C ad D, cidem ravione E ad F ma-

iotetn effe, o

Demonfiratio, Cim A ad B 2qwilem
sationem habear do C 84 Divotiéd A toh~ -
tiebic parcedy liquotine mignivudings
B qaociés € continé fiilem partem -
. magnieudinid B, (er defin. 0.} & (per A=
fin.& ) pluticsqudm Ejdontineat Brnibini

-
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parrem aliquoram magpirudinis F : er,
etam € pluries continebit partem ali-
quoram magnitudinis D , quam. E fimi~
Yem contineat ipfius F:ésgo (per dofinm.6.)
maior erit zatio C ad D, quam E ad F.

PROPOSITIO XIV.-

Theorema,

Si pm:md #d [ecnndam  eandem ra-
tiontem habeas 5 quam teriia ad
guartam : & prima masor 5 £qua~

nor eris quarsa.

Sit A ad B, ficut C ad
A 3 Bs C .D. D— Di‘o rimb,ﬁAm:h
iot fit quam Cserit quo-
que B maior quam Do
Demon{ha;io. ta A maior Ae{(}l
uam G, erit (per 9. ) maior ratio A a
qgsquaxn_c adPB:fcd vt AadB, ita Tup-

lit, aut minor fuerit tevtia ; fecun~
da guogue maior equalis , au mi= .
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ponitur ¢ffe Cad D : eigo C ad B mino--
gem habet rationem, quam ad D ¢ quare
(er 10.)B,quam D maior erit. )
ABC,D Secundd Si A zqualis fue-
rit ipii C. Dico B & D fore mquales.
Demonftratio, Cim A & Cfint 2qua- .
les, crit(per 7.) vE A ad B, itaC ad D:fed
vt A ad B,ita fupponitur cffe Cad D : er-
go ita erit Cad B, ficur “C ad D. Ergo
(per'9.) B & D funt zquales.

Tertid. Si A minor fit quam C. .Dico
Bminoremeflequam b, - ° :
'Demontftr. Cim A it miner quim C,
erit (per 8. ) maior ratio C ad B, quam
AadB: fed vt Aad B, ita fupponitur
effeC ad D ! 'ergo ctiam maior eft rario
Cad B, quam Cad D: ergo(per ro.) B
minoreft quam D, . ;.
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PROPOSITIO XV.
' '_l'lhcorcma.

e Aquemultiplices in cadem funt ra-
 tione, ac magnitudines quarum
[unt multiplices.

. ) . Sint C_& Daque-
2 3 6 ¢ muliplices guantie
A B C D rwumA & B. Dico

E:, Hy itacfleCad D, vt A

Fa. I3 adB, Dividatur C in

G:. K3; faxtcs ipfi A 2qua-

“ des 1 quod fieri po=

seft, cdm fie illius multiplex;: fint E,F,G,

quz fimul cruat zquales ipfi C : & cim

D fir zquemultiplex , poteric diuidi in

toridem partes ipfi B @quales que 'fiar
H.1LK .

Demonftr, Erit E ad’H ficut Aad B3
cdm finr zquales : parirerita ericFad I,
& G ad K, ficus A ad B; igjrur ita cruns-
omues E, F,Q len c H dom’iﬂ H)I‘JK,I
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feu D, ficut A ad B.

Coroll. totidem parzes aliquote duo-
rum rororugm , in cidem f{unt ratione ,
ac tota. Oftendemus enim ita effe E ad
H, ficut A ad B, & pariter Fad I: ergo
licer concludere, ita effe F & E, ad §
& H,ficut A ad B: fed viAad B, ita
C adD:eago veF,E adl, H, itaC
ad D. =

PROPOSITIO XVI.
Theo;cma.

Si quatuor magnitudines proportio-
ngles fuerint 5 @ eiufdem ratio-
mis : etiam alternasim . proportioe
pales erunt, :

“SitAadB,veCad -

12 8 9 € Dj; fintque magnitu-

A B G D dines. ciufdem fpecici;

o hoc eft , vel omnes li-
nea,vel omnes fuperficies,vel omnes fint
fohda_. Dicoita eflc Aad G, ficut B ad

D: Siccpim f ficd poseft majox ratio
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Aﬂdc, uimB ad D.

Demonftratio, Cim dicatur eff:.ma-
jor ratio Aad C, quam Bad D : A plu-
#ics continebit partem aliquotam ipfius
C; quam B ipfius D. Ponamus cffe trien-
tem ipflus C; qui quarer fic in A: &
triens D , fit tantdm terin B, Si triens
C fir quager in A , dinifd A in quatuor
quadrantes, triens C in fingulis erir : &
diuisd B in quatuor , triens D non erit
in fingulis quadrantibus ipfius B : quare
tres quadrantes -A  contincbunt tres
trientes ipfius C, feu ipfam C: & tres
quadrantes B non continebunt tres trien-
tes ipfius D , fen ipfam D. Aliunde
cim fic ve A ad B, ita C ad D, ita erunt
( rer coroll, pracedentis ) tres quadrantes
ipfias A ad B,ficut tres quadrantes ipfius
C,2d D : & ( per 14. ) Sitres quadrantes
A, majores fuerint tertid C , tres qua-
drantes B, majores erunt ips3 B ; quod
eft abfurdum, cim oftenfi fint minores,
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Lemma.

Si prima ad fecundam fuerit, vt
tertia ad quartam : etiam quelia
bet pars aliquota prime ad {mm—
dam , erit vt fimilis pars aliquo-
24 tertie ad quartam.

SitAadB,viCad

16. 3. 32. 6. D; firque E pars ali~
A B, C D, quota, v.g.quadrans;
E F & F quadrans magni-
4 8 tudinis C, Dico ita effe

Ead B, ficur Fad D.

Demonftratio. $i dicatur efle major
ratio EadB, quam Fad D ; E pluies
continebic partem aliquotam magnitu~
tudinis B, quim F contineat fimilem
partem aliquotam ipfius D : ergo E bis,
ter , & quater fumpta , pluries cootine-
bit partem aliquotam ipfius B , quam F
bis , ter, & quater fumpta, contineat fi-
smilem partem aliquotam D : fed E qua~
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ter {umpta , eft zqualisA; & F qoater
fampra , eft 2qualisipfi C : crgo A ad
B majorem rationem haberet , ac C ad
D : quod cft contra fuppofirionem.

Corollarium.

Quod in Euclide eft poft quartam

propefissonem.
Conuerfa ratiq.

Si prima ad [ecundam fuerit » vt ter-
tia ad quartam; erit [ecunda ad
primam 5. vt quarta ad tertiam.

Sit A ad B, vt C ad D. Dicaita effe
BadA, ficar Dad C : cim enim fit A
ad B, vt C ad D; ita erit alternando B
2d D, ficut A ad C (per 14.) & irerim
glternando B ad A , ficut D ad C. Qood
erat demonftrandum.

Quia tamen hic midus argumentandi
valet tantum quando qu;’mar quantis_

’ 3
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tates [unt ciufdem ratienisy ¢ boc corol-
larium wniuerfale effe debet 5 alié medd
Aemonfiratur.
Sit igitur A ad B , ficut C ad D. Dico
itaeflcBad A, ficur Dad C,
Demontftr. Sit enim,

4. 8. 6. 12, major ratio B ad A ,
A B C D quamDadC:ergoB
E F 5 continebit pluries ali-

-
-

+ a3 quam partem aliquo-
: tam ipfius A, v. g. qua-
drantern E3 quam D contineat quadran~
tem F , ipfius'C : Bigitur contincat oc-
ties quadrantem E, & D contincat tap~
tim fepties quadrantem F : Cim esgo’
fit Aad B, vc Cad D, etiam (per lemma
Sfuperins ') itaerit quadrans E, ad B, fi-
cut quadrans F ad D5 & ( per idem
lemma ) quadrans E edlics (umptus ad
B; ficut quadrans F o&ies fumptus ad Dy
fed quadrans E oéties fumprus.non fupe~
rac B, cim in €3 contineatur : ergo qua-~
draas F odties fumptus non fuperarer D,
& in ¢i contineretur : quod abfurdum
eft; cdm in D tantdm fepties oftenfus
fix contineri. Non ergo ¢t major 1ae
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tio BadA, quim Dad C.

“PROPOSITIO XVIIL
Theorema.
Diuifio rationis,

Si compofite- quantitates proportio-
< nales fuerint 5 etiam diuife
propartionales erunt.

Sit AB ad B, ficut

A B € D CD ad D. Dico ita
5 3 1o 6 cfieAadB, ficurC ad
D. . :

- Demonftratio. Quia fupponirur effe
AB ad B, ficur CD ad D : AB tories con-
sinebir partes aliquotas magnitudinis B,
quotics CD continet fimiles partes ali-
guotas magnitadinis D : tot autem {unt
in B partes aliquotz ipfius B , quot funt
in D partes. aliquotz fimiles magnitudia
nis D, Auferatur ex AB, iplum B &

T 4
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ex CD, ipfum D; tot reftabunt in A,
artes aliquotz magnitudinis B 5 quot

in C, magpitudinis D : e1go (per def, .)

ita erit Aad B, vi Cad D.

PROPOSITIO XVIII

Theorema,

Si dinife magnitudines  proportie-
nales fuerint 3 compofite , pro-
portionales cramt.

' SitAadB;vt C ad
A B C D. D.Dico ira cflc AB ad
$- 3. 10 6. B; veCDad D,

, ‘Demonftratio. Cim
fupponatur A ad B, vt C ad D ; toties A
contincbit partes quafcumque aliquotas
magnitudinis B , quoties C continet fi-
miles ipfius D : fed B toties continer

fuas £attcs aliquotas , quoties D fuas:
ergo fi B addatur ipfi A, & DipfiC, to-
tics AB continebit partes aliquotas ipfius
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B quoties CD continet fimiles ipfius D:
‘ergo itacft AB ad B, ficur CD ad D,

Corollarium.
Conuerfio rationis,

Sit AB ad B, vt €D ad D. Dico ita
cflc ABad A, ficut CD ad C : ergo ( per
praudmnm)itacﬂ: AadB,vi Cad D;
& (per coroll. 16. )ita erit Bad A, vtD

ad C: & comporntndo ita crit ABad A, .
vt CD ad C. '

ry
@
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PROPOSITIO XIX.

Theorema,

Si fuerst vt totum ad totum , ita
ablasum ad ablasum ; erit reli-
quum ad reliquum , vt totam ad
totum.

Supponatur effc AB ad

B 4 D2 CD, vtablatum Bad abla-

A 1. Cé. wm D, Dico ita effe reli-

quum A, ad reliquum G,
vt totum AB, ad totum CD,
Demonftrayio, Quiacft ve AB ad CD,

ita Bad D : erit permutando ( per 16.)

vt AB ad B,’ita CD ad D : & per con-

uerfionem ratiopis,ve ABad A,ita CD ad

C : & rufis pamutando, ve AB ad

CD,itaAadC. .

Propofisiomes 10. & 21. non funt
neceffarie.
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PROPOSITIO XXI11.

Theorema.
Ordinara ratio.

Si fint quotque magnitudines,5* alia
totidem que bine 5 bina in cidem
ordinata rasione [wmantur ; ex
eqno cxtyemas in cadem rations
evunt.

- Tres magni-
38 6 2 6 3 1 tudines ABC,
ABC D E F & aliz totidem
L. DEF ; fint binxz
&binz in eddem rarione ordinatd , hoc
eft, it AadB,vt DadE3 & BadC , vt
Ead F.Dicoitacflc A ad C, v D
adF.
Demontflr. Si enim fieri poteft,fit ma-
ior ratio A ad C,quam D ad Fiigitar (per
defin.6.) A continebic plurics partes ali-
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quotas ipfius C, v.g. femiffem , quim D
contineat femiffemipfius F. Ponamus in
A femiffem C effe duodecies s & in D fe-
miffem F effe vndecies ; quia autem cft
viB ad C,itaE ad F; B toties contine-
bit femiffem €, quoties E continet fe-
miffem ipfius F. Ponamus vrrobique effe
6 ; quare A continens duodecim femiffes
ipfius C,ad B contineatem tantim 6,ma-
jarem habebit rationem , quam D con-
tipens tantim vodecim femiffes magni-
tudinis F ad Econtinentem fex; erge
erit maior fatio AadB , quim D ad E,
contra fuppofitionem. coe

Ry
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PROPOSITIO XXIII
Theorema.

Si fint tres magritudines, & alie to-
tidem in cadem ratione pertwrba-
1 ; eriam extreme in eddem ra-
tione erunt.

‘ Tres magnia
ABC, DEF G tudines ABC,
126 3, 8 42, 1 & aliz tori-

dem DEF:finc
in cidem ratione perturbasd ; hoc eft.ita
fit AadB;veEad Fi& Bad Cove D ad
E. Dicoitacflc Aad C,ve D ad F; ita fig
FadG,vtBadC.
. Demonftr. Quia itacft Aad B, v¢ E
adF; & Bad C , vt F ad G ; ita eric (per
22.)Aad C, vt E ad G : rursids quiaitz
etBad C,viDadE, &Fad G; iraeric
(per 11.) DadE, vt F ad G: & permu-~
tando (per16.) ita eritDadF , vt Ead
G:fed vt E ad Gsita oftendimus effe A ad
Ciargoitacft AadC,vtD T
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PROPOSITIO XXIV,
Theorema.

8i prima 4d fecundam, eandem vatio-

- mem habeat, ac tertia ad quartam;
[is autem quinta, ad fecundam, ve
[exta s ad quartam : eris prima
cum quintasad [ecundam ; vt ter-
tia cum [extas ad quartam.

Sit A adB, vt € ad D:
F fit item E ad B,vt Fad D.
-6 + Diconacfle A&E adB;

2+ 9 3 vwiC&FadD.
BCD Demonftr. Quia eft vt
Aad B,itaCad D (per
defin.6.) toties A , coatinebit quafcum-
que partes aliquotas ipfius B, quoties C
continet - fimiles partes aliquotas ipfius
D : & pariter E, toties continet eas par-
resdliquotas B , quoties F continet par-
tes aliquosas D : exgo A & F fimal, to-
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ties continent partes aliquotas B,quoties
C & I continent fimiles partes aliquotas

D: ergo ita eft AE ad B, v¢ CFad D.

PROPOSITIO XXv.

Theorcma.-

Si quatsor mcgmtudmu proportio-
nales fuerint 5 maxima & mini-
ma  reliqui  dwabus maiores

erunt .

Sint quateor magni-

B D wudines AB, CD, EF,
8 6 proportionales , firque
4 3> 4 A B maxima, & F mi~
A C, E P nima. Dico dnas AB &

" F,duabus CD & F,ma-
iores effe ; c&m fit AB ad CD, vt E ad
F:&AB fupponatur maior,quam E;CD
uoque maior erit quam F,(0cr 14.) ab-

?mdatur ergo cx AB linca A, iphi E -
ualis ; & cx CD linca €, iph F zqua-
s,
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Demonftratio, Eft ve ABad CD, it2
A ad C: ergo (per19.) ita crit reliqua B
ad reliqaam Dyvt tota ABad toram CD:
{ed AB maior eft quim CD: ergo B ma-
iot erit, quam D. Cidm ergo A & E fint
zquales , fiillis addantar F & C zqua-
les, erunt A & F zqualesduabus C & E:
& additis B maiore ,& D minore ; crunt
AB & F maiores , quim CD & E. quod
eratdemonftrandum. ,

Reliqua g.propofitienes huivs libri , non
funt Euclidis s quia tamen & plerilque as-
Qoribus citantur , quafs ej]{m Euxclidis 3
ided illas non pratermistendas cenfui.

Reiep

PROTO
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PROPOSITIO XXVL
Theorema.

-Si prima.ad (ecndam masorem ra-
: tionem babemt 5 guam tertia ad

- guartam : babebit conuertende
gnarta ad sertiam maiorem ra-
tionem , quam [ecunda ad pri-
mam.

' Sit maior ratio A ad B,

9 4 6 3 quamCadD. Dico efle
A B C D maiorem rationem D ad
E C,quim Bad A. Ponatur
] eflt EadB,veCad D ;

eritque A maior quam
E ( per 10.)

Demonftr. Cim ficEadB ,vt Cad D,
erit conuertendo ( per Coroll. 10.) Vi C
ad D, itaB ad E : fed minor eft ratio B,
ad A maiorem , quim ad E minorem (*er
8.) igitur.maior eft ratio C ad D.quim B
-ad A, qued erag dcmonﬁrand’;m. o
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"PROPOSITIO XXVIIL
Theorema.

Si prima 44 [ecundams maioyems ya-
tionem habeat s quam tevtia ad
guartam : permutando, prima ad
tertiam maiovem rasionem habe~
bit , quam [ecunda ad quar-
2AMmM. ‘\ .

Sic maior ratio A ad B,

4 6 s quim CadD. Dico ma~

B C D iorem efle rationem A

2dC,quim B ad D. Po-
natur enim efc E ad B,
vt Cad D; critque ve

prits, E minoz quam A,

Demonftratio. Cim fit ve E ad B, ita
Cad D:erit (per 16.) vi Ead C,ita B
ad D : fed maior cft ratio maioris A ad
€. quim minoris B, (per . ) igitur ma-
tor eft ratio A ad C,quam B ad%. qued
crat demopftrandume _

o0 i1 »\o



- Liber quimus. - 235
PROPOSITIO XXVIII,

Theorema.

Si prima ad fecundam , maiovem ra.
tionem babeat 5 quam tertia , ad
quartam : prima quoque cum [e-
cunda 5 ad fecundam maiorem ra-

. tionem habebit 5 quam tertia com
quarta, ad quariam,

Sit maior ratio A ad
9 4 6 3 B,quamC ad D. Dico
A,B, C,D, maiorem eflc rationem
R ABad B,quam CD ad D,
8 © . Sicpariter ve Ead B ; ita
"~ C ad D eritque, vt prius,

E minof quam A.

Demontftratio, Cim fitvt Ead B , ita
C-ad D,erit componendo(per 18.) vt EB
ad B,itaCD ad D: & cim "A fit maior
quam E, erit AB maior quam EB : qua-
¥e(per 7.) maijox erit ratio AB ad B,quim

V 2
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EB ad B : ergo maior eft ratio AB ad B;
quim CD ad D. quod crat demonftran-
dum.

PROPOSITIO XXIX.

. Theoreima.

Si prima cim fecundis ad fecundam,
maiorem rasionem habeat 5 quam
tertia cum quarta > ad quartam :
Ainidendd prima ad fecundam,ma-
sorem rationem habebit, quam ter-
tia ad quarcam. =

Sit maior ratio AB ad

4 6 3 B,quim CD ad D, Di-

B C D coefle maiorem ratio-

~ nem A ad B, quim C ad

D:fitenimve CD ad D,

s ita EB ad B ; eritque pa-

ricer EB, minor quim AB, & E minor
quam A. .

Demonftr, Cim fit ve EB ad B, ita

o 5 o
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€D adD,erit dlludcndo (ter1y. )vr £
.adB,itaCadD; & cim A fit maior
quam E, erit (per 8. ) maior ratio.A ad B,
quam E ad B: ergo maior eritratio A
ad B, quam C ad D. quod erat demon--;
ftrandum, -

PROPOSITIO XXX '

- - Theprema.

Si prmm cHm fmmda id [énmdam,
- maiorem rationem babeat > quam
. tertia sum quarta ad quartam :
habebit; per conuerfio ontem rationss,
- prima_cum [ecunda 5 ad prmum,
minorem vationcm , quam terpi
cum quarta, ad tertiam. .

Sit maior ratio ABad
é 3 B,quamCDadD. Dicey
C D minorem efle rationem
AB ad A,guam CDad C..
V3

.9 4
ASB
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Demonflr. Cam fit major ratio AB ad
B, quam €D ad D ; erit dividendo ( per
zp.q) major ratio A ad B, quam C ad Ds
& conuertendo ( per 2.6. ; erit major ra-
tioDadC, quam BadA: & (per 28.)
crit, componende , major ratio CD ad
C,quam AB ad A. Quod egat demon-
ftrandum,

PROPOSITIO XXXIL.
»Theorcrpa._

Si fint tres magnitudines s que in
_ Majors fint vavione ordinata, qnam
' alia tres : major evit vatio prime
" pricram s ad tertiam ; quém pri-
‘e posleriorum 5 ad [(uam ter-
siam
. Sit major ratio
16 1o ;'9 6 2 AadB, quim D
K B C/iDEF adl:fic itemma~
. jor ratio B ad C,
quam E ad F. Dico majorem cffe rav
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tionem A ad C, quim D ad F.
Demonftr. Quia. eft major ratio A ad
B, quam D ad E; eric¢ ; permutando ,
major ratio Aad D,quam Bad E;: &
quia major eft ratio B ad C, quam E ad
F; major quoque ratio cricB ad E ,
Quim ({‘ adF : crgo muled major eric
xatio A ad D, qudm C ad F : igicur per~ -
mutando (per xy, ) etit major ratio A

L
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PROPOSITIO XXXII
Theorema.

Si [int tres magnitudines 5 in majo-
7i ratione perturbata , quam alie
L tres 5 erit major ratio prime
priorum ; ad tertiam » quam pri-
me poSleriorum , ad [uam ter-
tiam. _ _
. %it major ratio A
B F " adC,quamIad K:
12 3 fic it€ major ratio C
136214 2 3 adE,quamHad].
Acelmix Bico majorem effe
rationem A ad E,
quam Had K. Sitenim B, quz ad C
candem rationem habeat, ac Tad X ;
eritque B minor quam A. Sit item F, ad
quam € eandem rationem habeat ac
H adI5 & cim C majorem rationem
-hibeat ad B, quam ad F ; eris F major,
9 E (per 10.) :
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Demonfly. Clm fit vt B ad C,ital ad
K:& vt CadF,itaHad [; erit(per 23.)
vtBadF,ital ad K: {ed A major ad
F majorcm habet rationem quim B
( per 8. } a‘gltm: major cft ratio A adF;
quim H fed ahhuc major cft ra-
txo A ad B minorem , quam ad F ma-
jorem ( per 8. ) ergo multd’ major eft
ratio A ad E , quim H ad K. Quod erat -
demonftrandum,

PROPOSITIO xme.
Thcorema;

Ss Sst ma;or ratio toriss 4d totum ,

" quam_ ablati ad ablarum : erie
eiiam religni ad veliquum ma-
jor ratio 5 quam totims ad tosum.

.13 45 6 2. Slt majot tatio. to-
A B, CD. tiusAB,ad totum CD;
quam ablati B,ad abla-

wm D, Pu:o eﬂ'e majogem ratiouem re-
X

~

S T .
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liqui A , ad reliquum C , quam totins
AB , ad totum CD.

Demonﬂ:rauo. Quia major eft ratio
AR ad CD,quam B ad D serit conuer~
tendo ( per 26. ) major ratio AB ad B,
qaam CDad D : & ( per 50.) per con-
uerfionem rationis , minot crit ratio AB
ad CD, quam AadC.

PROPOSITIO XXXIV.

Si fint due feries magmudvmm s
[i1que major ratio frime priovum
ad primam pofterierum ‘s quam
[emnda ad fecundam ; & bac

" maior quam tertie ad tertiam, o
ira deinceps : maior evis ratio om-
mism priorumy ad omnes pofferio-

eI WA Ominm pmrum,reh&a
pnma, ad paﬂmorn, relitta prt-
ma 2 minor tamen quam Jit ratio
Prime priorsm, ad primam pajk.

mm major denigue > Quam [iy
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vasio vitime priovum , ad viti-
mam poSteriorum. ,

' $it maior ra.

‘Y2 6 4 3 3 2 tioA ad E.quam
‘ABC EFG Bad F; & hze
‘ maior quam C

'ad G ; & ita confequenter , i cffent plue

xes.
. Dico primb. Rationem omnium ABC
'ag omnes EFG , maiorem effc ratione C
adG.

Demonftratio. Ciim fit maior ratio A
adE, quam B'qd F; erit permutando (per
28.) maior ratio AadB,quimE ad F,
{per 26. ) & gomponendo ( per 28. ) erit

‘maior ratio ABad B, quam EFad F : &
permutando (per 2.6.)maior erit ratio AB
ad EF, quim B ad F: fed ratio Cad G,
minor eft ratione B ad F : igitur ratio AB
ad EF,maiot eft ratione € ad G:& com-

“ponendo ( per 28, ) maior eft ratio ABC
ad EFG, quim € adG. quod erat pri-
mum,

‘Dico fecundd,Rationem ABC ad EFGs

maiorem effc rationg BC ad FG.
2
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Demonftratid. Quia. et maior ratio
Aad B,quaim B ad F : erit permutando,
maior ratio A ad B, quamEadF: &
componendo , maior erit ratio AB ad B,
quam EF ad F: & permutando maior ra-
tio AB ad EF, quam B'2dF. Quia igitur
‘maior eft ratio totius AB , ad totam EF,
quam ablatz B ad ablatam ¥ , maier erie
Jatio reliqua A ad reliqui E,quam totius
AB ad tora EF,& (per eandem,)maior eric
ratio B'ad F, quam BC ad FG:& permu-
tido,maior eft ratio A ad BC,quam E ad
¥FG : & componendo, maior erit ratio
ABC ad EFG, quam BC ad FG. quod
crat fecundum.

Dico testio , Maiorem ¢ffe rationem A
ad E, quam ABC ad EFG.

Demonftratio. Quia maior eft ratio
(vt oftendimus,) totius ABC, ad totam
EFG; quam ablatz BC, ad ablatam FG;
erigfper 33.) maior ratio reliquz Aadre-
liqnam E, quim totius ABC, ad totam
EYG. quod crat demonftrandum.
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DEI"INI‘T'ION'ES‘

A Similes figyrz re@ilinea,

P AB funt , qux. & angulos_fingu-

Dlos , fingulis zquales habeur,

¥/ JE& lateracirca xquales angulos,
o proportionalia. .o

Vt triangula ABC; DEF, erunt fimilia;

fi angulus A, fuerit angulo D equalis 5 &

angulus B, angulo E 3 & confequenter an~

gulus F, angulo C : fieque ;t 4B sd BC.

3,
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its DE ad EF 5 &t EF ad FD, ita BC.
AdCA.
_; Secunda. Reciproce figurz , (unt ille,
que ira fe habeas , ve i vtrique, & an-
tecedentes termini rationum fuerine ; &
confequentes. Hoe off , sunc figure funt
- et A TECHTOCK 3 Chs it UM figura off
}‘DB antecedens yationis, cuins confe-
[JC Auens (pin alia's & vicifim in
E 'D}:mn‘d eff aditecedens ratio-
. nis fimilis o cuiss. confequens eff
in primd : [eu dum compuyario inciplt, &
definit in eddem figura : vt in parallelo-
grammis EDC, ARF : fi ita effet ED ad
FB, ficwt 4B m CD , ea offens recie
proca.
. . Tertia. Linea fe-
& €C B & eft exuremi &
woowmmns -] emee «  mediid ratione ; cim
eadem eft ratio to-
tius linex , ad maius fegmentum ; que
maioris {cgmenti ad minus, Vt fi linea
AB, ita fecerur in C , v fit cadem ratio

ABad AC, quz cft AG ad CB.
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A A Quarta. Altitudo figure

eft linca perpendicularis du-

&aa vertice figurz ad cius

CBDChLaGn, by in triangulis ABC,

linea AD , fine cadat intra fie

guram, fixe extra. triangula autem &

parallclogramma , zquales habentia alti-

tudines, inter eafdem parallelas ¢olloca-

ri poffunt : collocatis enim bafibus AB

in cidem linea,fi perpendicularesAD,AD,

fuerint zquales, lincz AA, BC parallela
erunt ( per 3 3.1.)

Quinta. Ratio ex rationibas componi
dicitur ; ciim rationum quanticates inter
fe multiplicatz aliquam rationem fece-
rint. ’ .
Sciendum eft quamcumgnue rationem
Unins quantitatis ad aliam ( [altem ratio-
nalem ) babere [uum nomen defumptum ab
aliquo numero indicante 5 quomodo fe ha-
" beat antecedens ragionis,nd confequens : vt
[ proponantur due quantitates, vna 1
pedum, altern 6 pedum.Dicimus effe ratio~
nem duplam prime ad [ecundam 5 ita vt
binarius comparatus cum wnitate > indicet
quam rationem prima habeas a;ic fecundam.

4
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Paviter fi proponerentur 4 ¢ 12.diceremiss
effe rationem [ubtriplam , O trientem effe
denominatorem huius rasioniss indicantem
itA [e habere 4 ad X2, vt. 1 ad 3. (dicitwy
sutem hic denominator , quantitas buiss
rationis) proponaminy tres termini 121652
prima vatio 12 #d 6 ¢ff dupla ; fecunda 6
#d. 2 ¢it triplaifi velis habere rationem 12
&4 3, compofitam 5 ex viraque multiplica
denominateres 2 € 3 5 fientque 6 : igitur
vatio 13 ad 2 erit. fextripla comnﬁil ex.
rationibus & tripla duplashoc enim intelli-
gunt communiter Mathematici per -com-
pefirionem rationis s quamvis i frricte lo-
quamurydebeat poins Adici multiplicatio yam
tionwm , vt diximus in Arithmetica,

R



Liber fextys.” 249
PROPOSITIO I
Theorema,

Parallclogramma & firimgula ¢
gqualis altitndinis 5 [e habent

vt bafes.
H E D A Plta"c]ogram-
‘ ma ABCD,
1 EFGH, habeant

alitudines DE,
FE zquales, Di-

¢ FCEB co c;lndcm efle
rationem bafis BC ad bafin GF, que pa-
rallelogrammi ABCD;ad parallelogram-
. mum EFGH., Ita conftitaantur paralle~
logramma, vt bafes GF , BC fintin e3-
dem linea, eruntque ( per defin.q. ) inter
ca{dem parallelas : intelligantar altitu-
dines DE , EF diuifz » in quot volueri-
mus pun&a quantumliber parua,per qua
ducantur linez bafibus parallele , ita ve
totum intezuallum inter parallelas,huiuf-
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modi lineis occupetur : cim altitudines
EF, DE zquales {int, tot erunt linex in
vno parallelogrammo, quor inalio.

Demoantfttatio. Linee in vtréque pa-
rallelogrammé , bafi parallelz , illi {funt
®quales { per 34.1. ) ergo fingule linez
parallelogrammi ABCD , ad fingulas
parallelogrami EFGH, fc habent vt bafis
BC, ad bafin GF, & funt tot in vno, quot
in alio: ergo { per 12.5.) vt vna antece-
dentiam, a% voam confequenthun,?nem-.

¢ vt bafisBC, adbafin GF ) ita omnes
ine® paraliclogrammi ABCD ,ad om-
nes parallelogrammi EFGH : fed paral-
lelogramma zqualiafunt, {ingula omoi-
bas fuis lincis : ergaita eft bafis BC » ad
bafin GF, vt paralielogrammum ABCD,
2d EFGH.

Quia autem triangula GEF,BDC funt
dimidia paralogrammorum , eruat ( per
15.5.)in eddem ratione ac paraliclogram-
ma: ergo etiam vt bafes. ,

Hzc demonftratio fecundim metho-
;iit‘_lm indiuifibiliam , optimé conclu-

t.
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PROPOSITIO IL

. Theorema,

In sriangnlo, lincaparallela bafi, la-
sera [ecar proporsionaliter : vicif-
[fim linca diidens lasera propor-
tionaliter parallcla eft bafi.

) @ . Intriangulo ABC, linea DE
®j fit parallela bafi BC. Dico lace-
ra AB, AC effe dinifa propor-
tionaliter ; nempe ita effe AD
ad DB; vt AE ad AC,

Demonftratio. Triangula DBE, DEG,
eandlé bafin DE hab)cntia,& intlcr caldem
parallelas(per 38.1.){ant 2qualia: igitug

(per 7.5. ),';:a -tfk tt?angulctlxm ADgEl ad
triangulum DEE, vt triangulum ADE, ad
EDB : fed ve triangulum ADE, ad DEB;
ita bafisAD ,ad DB ( per 1.hsins) cim
cundem habeant verticem E ; & con-
fequenter vna cademque fic vurique
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altitudo, nempe perpendiculatis EF. Pa-
riter vt triangulum ADE, ad trishgslum
DEC.ita bafis AE ad EC.ergoitaclt AD
ad DB, ficur AE2dEC,

Securidd. Sifit ve AD ad DB, ita AE ad
EC. Dico DE, BC parallelaseffe.,

Demontratio. Eft enimm , ficut piids,
vt AE ad EC, ita triangulum ADE ad-
triangulum DEC ; & ve AD ad DB, ita
triangulum ADE ad DBE ; (per 1.huins)
igicur idem triangulum ADE eandem
habet rationem ad triangula EDB, DEC:
ergo ( per 9., ) triangula DEB,'DEG"
funt zqualia: qua,cim habeanscntigg
bafin DE, erunt ( per 39.1.) intey eafdean
parallelas, quod erac demonftrandumi~

“

PROPO
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. PROPOSITIO IIL , -

v . Theorema.
Lineas angulum trianguli bifariam
dinidens, bafin dividit in fegmen-
24 lateribus proportionalia: f; linca
dinidat bafinin fcgmenta lareribus
« proportionalia, angulum oppofisum
Il’:gf'artam dinides. £ Pef

» . Triangult ABC, an~
E lus ABC, bifarian

Dico itaefle AD ad
DO o AR.ad BC.
* Produeator ga CB;
\c Sintqﬁe‘ﬂB;‘B_‘ ¢qua~
Ies, iungaturque AE. . %,
Denfonftgatio. In triangulo ‘!jﬁfcele
ABE, {un¥{ per 5. ) anguki BAB,BEA =~
unales & cim angulus externus ABC,
ils fic 2qualis{ per 32.1. ) fieghé diuifus
bifaridm ; erant angulialterni DBA,
BAE 2quales; & (per 29,10 )}inez AE,

inidatur lined BD.:
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BD parallelz : ergo ( per 2. huius ) eric
veAD ad BC, itaAB,eu EB,adBC,
quod erat primam. X
Secandd. Sic ve AD ad DC, ita AB, feu
EB, ad BC.Dico angulum ABC divifum
effe bifariam.
" Dethonftratio. { per 1. bshins. ) linec
AE, BD funt paraliele : ergo angulial- |
terni EAB, ABD [unt zquales(per zg.x.&
ficur éxternus DBE, & interaus E ex ¢
dem parte: & cum anguli BAE, BEA.
fint zquales { per. 5. 1.) erunt ABD,
g:c xquales. Quod crat demonftran-
m' - .




|
|
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PROPOSITiO 1V.

Theorema,

Triangula equiangula ; habent late-
YA CivCA s ugulu propor-
tionalia , & oppofita aqualibus
angalts , homologa, :

Triangula ABC, DEF fine

7N zqujzxgyla, id eft , fintanguli

: A,D : C,F: B,E,zquales. Dico
< ita eflec ARad BG, vt DE ad

: B pF & BCad €A, vt EF ad
FD; ita ve AB & DE oppofisz angulis

"€ & F zqualibus , fint antecedentes in

{ufl rasiones quod eft homojogum. Ab-
{cindgrur ex majori AB ®qualis DE; &
ex BC zqualis EF; ducaturque PD 5 esic
(per 4. 1, ) triangulum EDF ompino |
zquale sriangnlo feparato EDF.

Demonfiratie. Anguli C & F funt 2~
quales: crgo (per 29. I.Y) lingge PF.AC

' Y
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fune parallelz : ergo (per 3.)itacflt CF
ad FB, vt AD ad DE: & componendo,
vt CBad FE, ita AE ad DE : & permu-~
tando, vt CB ad BA ita FE ad ED. E&-
dem modd , fi ablcinderem ex A lineas
=quales latcribus DF, DE, “idem often-
derem de AC, AB, DF, DE.

Coroll. Clarem eft , quod fi in trian-
_gulo', ducatur linea vni lateri parallcla, P
fent duo triangula zquiangula,

PROPOSITIO V.
Theorema,
Si iriangula babeant latera propor-
tionalia 5 erant ¢quiangfdn.
: In triangulis ABC ,
D A_/_S DEF, fic %:ABad BC,
¥ QEC R ita DE ad EF.Dico angu-
G losA,D:8.E:C,F zquales
efle. Fiat angulus FEG.,

2qualis angulo B:icem EfG, zqualis
" angulo -C -5 eritque reliqpus G » reliquo
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A zqualis { per cor. 32.1.) ‘e

Demonftr. Cim triangula ABC.FEG
fint zquiangala ; erit { per 4. ) va EF ad
EG,itaBCad BA: fed vt BCad BA, ita
fupponebatur efle EF ad ED:ergo ira
eft FE ad EG, ficur EF ad ED: ergo
(ter 3- 5) ED, EG; funt zquales. Sic
oftendam FG, FD, zqualeseffc : & { per
8. 1.} triangula DFE, FEG efle zquian-
gula: fed FEG erat zquiangulum tiian-
ulo ABC : ergo DEF eidem 2quiangu-

um eft. : ‘

PROPOSITIO VL

"~ Theorema.

Triangula 5 babentia latera circa
angulum equalem proportiosa-
lias funt equiangula.

) Triangula ABC , DEF habeant angn-

los B & E zquales ; fitque vt AB ad BC,

ita DE ad DF. Dico - triangula ABC,
Y ;3
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DEF effe zquisngula , fit BC major
quim EF; erit etiam AB major quam
DE : abdcindatur BF,zqualis EF ; & DB,
xqualis DE;ducaturque DF:erunt(per 4.
1. ) triangula DFE, BFD omsiné zqua~
la. 3
b Demonfts. Cim fit vt AB
A\ B4 BC, its DE ad FE s erie
etiam vt AB ad BC, ita DB ad
BF,: & altctvando, vt AB ad
BD ; ita BC; ad BF : & diui-
dendd’, vt AD ad DB, ita CFad'¥B : er«
go latera AB, BC funt divifa proportio-
naliter in D & F, Quaré (pera.) AC,
DF f{unt parallcle, & anguli F & C funt
®quales; ficur D & A 3 ergo triangula
DFE, ABC funt xquiangula,

PROP. VIL telinquatnr, -
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PROPOSITIO VIIL.
Theorema.,

A

In triangulo reitangnlo s perpendi-

© eularss. dulta ab angulo redlo ,
ad latss oppofisum  dimidie trian-
gulum in . duo triangula 5 (oti

triangulo fimilia.

G - Trianguli ABC , angulus
ABC reftus fit; 4 quo ad Ia-
tus oppofitum AB 5 ducarut

A D B oerpendicalais CD. Dico fa-
&a effe duo tiangulaBCD , ACD fimi-
lia toti rriangulo ABRC , hoc eft, illi =-
quianiula : nam (per 4.) fi fint .@quian-
gula, habebunt latera proportionalia,

" Demonftr. Triangula 8DE, ABC,ha-
bent angulum B communem ; item &
alium angulum 1eftum: exgo (per 32.1.)
reliqui BCD , & A zquales erupr. E6-
dem modd oftcndam triangulum ADC,

Y,
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triangulo ABC ®quiangolum effe.
Coroll. Linea CD eft media propor-

tionalis inter BD & DA : cim enim -

triangdla ADC , DBC fint-zquiangula 5
erit ‘vt AD Jatus oppofitum aogulo C ,
ad CD oppofitum angulo B in wiangulo
DBC;ita DC latus oppofitum angulo A
in triangulo CAD , ad DB quod oppo-
nitur angulo DCB.

PROPOSITIO IX.

- Problema,

Propofite lince imperatam partem

auferre.

G Sit auferenda quarta pars
N g linez AB , ducatur linea
€ AD ; cum AB angulum
compreh- ndens , in qui

B HA OmpIt i .

abfcindarur cStinue qua-

tuor linez zquales, AC , CE, EF, FG:

ducariirque GB,ipfiq; paraliela CH.Dico
AH cffc quarcam partem linez AB.
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Demonftr. Cim'CH fit parallela bafi

BG,; etit (per 4.) vt AC ad CG, ita AH

ad HB : & componendo (*er 18.) vt AG

ad AC,, ita ABad AH : fed AG' conti-

net quater lineam AC: ergo AB, li-
neam AH quater continebit.

PROPOSITIO X. .
Ptobicma.

Datam lineam ita fecare s vt alia
reila [eila fuerit.

Sit linea AB ira fcéanda.-

Ce
> ficut re@2.AC fe&ta eft in
D & E: ducatur BC, & illi
patallele EG, DF. Dico fa-

BGEA qumefle quod requiritur.
Demonftratio. Cim bafi EG, du@a fit
parallela DF, ita erit ( per4.) AD,ad
DE; ficut A¥ , ad FG : & componendo
vt AE, ad AD;ita AG ad AF. Pariter:
quia bafi BC, du@a eft parallela EG, erit
vt AE,ad EC;ita AG,.ad GB : & com-
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ponendo ve AB, ad AG ,ita AC ad AE:
ergo ita fe@a cft AB, ficut AC.

PROPOSITIO XI.
Problema. . .-

Duabas datis lincis , tertiam pro-
portionalem inuenire.

Sine date duze re@z AB , AC, quibus
tertia proportionalis inuenienda’ eft,
Primd , ira difponantur vt angulum
efficiant ; abfcindaturque BD zqualis
BC, cui parallela ducatnr DE. Dico CE

-eflc tertiam proportionalem duabus AB,

. Dcmc;n(tratio. Cum bafi

¥  DE du@a fic parallella CB,
€  ita erit (per 4.) AB ad
L AC, ficat DB, feu illi

zqualis BC, ad- CE, quod
crat demonftrandum.
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PROPOSITIO XIL
Problema.

Tribus datis lineiss quartam propor-
tionalem inucwire.
w ‘Tribus lineis AB, BC, AD
B ficinueniendz quarta propor-~
tionalis: AD angulum faciar
cum AB, dvcatus BD , cique
paraliela CE. Dico DE cffe
‘quartam pr oportionalem.
Bemonftratio. Cam BD fit paralicla
bafi EC, crit ve AB ad BC; ita AD, ad
DE ( per 4. ) exgo DE eft quarea propor-
tionalis. -
Coroll. H2 proportiones funt funda-
mentum regularum proportionalium.,
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PROPOSITIO XIII
Problema.

Duabus datis lineis, med:‘mfropar-
tionalem inuenire..

Duabus lineis AB , BC me-
dia proportionalis fiz inuenien-
da. Diuidatar torta ACbifa-
C BD £riaminpun@o D, tum ex cen-
tro D, interualld DC, aut DA, deferibae.
tur femicirculus A¥C, ducaturque per--
pendicalaris BE. Dico ira cffe ABad BE,
vt BE ad BC. ducantur AE, CE.

Demonftratio. Angulus AEC in fe~
micirculo re@tus eft,(per 31.3.) & ( per.
corol!.8 ) perpendicularis BE , eft media
proportionalis inter AB,BC. .

X
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PROPOSITIO X1V,
Theorema,

Paralldagrammorum equidgulorum,
& aqualinm latera circa angulos.
“aquales reciprocantur. Et quorum
batera circa aquales angulos reci-
procantur illa aqualia (unt.

¥ Parallelogramma A & B
\*\cA\ | linr zquiangula ,fic enim
\a \ i ita coniangi poterunt,ve la«
tera EC. CD . ficurt GC,CF,
circaangulos zquales vnam
lincam efficiant{per 15.1. ) Dico latera
circa angulos zquales EBG,FCD.effe re-
iproca ; nempe ita efle EC, ad CD;ficae
C, ad CG. Producantur latera , ica ve
perficiatur parallelogrammuam 1.
Demounftr. Paraliclogrammum I ad A
& B zqualia,eandem hagbet rationem (per

5+7.) fed v Lad Ajita bafis EC ad CD,

-
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( ver 3. huins. ) & vt paraliclogram-
mum 1ad B, ita bafis FC , ad CG ( per
eandem. ) ergo eadem cft ratio EC ad
CD, quz FC ad CG. quod erat demon~
ftrandum.

Secundd. Si latera reciprocentur. Di-
co parallelogramma A & B effe ®qua-
a. - : :

" Demonftsario Jta {upponityr efle EC,
ad CD; ficut FC ad CG ; {ed vt EC,ad
CD,itaeft{ adA: & vt FCad CG ; ita
eft [ ad B (per 1.hmins : } exgo eadem eft
ratio L ad B, & 1 ad A : crgo (per 7.5.) A

© & B funt zquatia,

. -

-
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PROPOISTIO XV.
Theorcma.

Triangula equaliases vnum angulum
aqualem babenia, habent latera
circa agualem angulum reciproca.
DNemztriangula 5 gne babent lare-
ra civca agualem angulum recipro-

¢, [unt aqualia.
o) Trianéu.la A & B fint z;

a7\, qualia, fintitem anguliin D
zquales, Dicoitacfle ED ad

DG, ficur GD ad DF. Con--

iungantor anguli zquales,ira

vt fint oppofiti ad verticem , fitque voa
linea EDC, ficut & FDG (per 15.1. ) du-
caturque GE. .
Demonftratio. Cum triangula A & B
fine ®qualia, ita erit ( per 7.¢.) triangu-
lum A ad triangulum H , ve B ad idem
H: & cim A & H habeaat cundem ver-
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ticem G, erit vt A ad H,ita DC ad DE.
Parjter cum triangula B & H habeanc
cundem verticem E, ica erict B ad H ficuc
FD ad DG (per 1.huiss:) ergo itaelt DC
adED; ficut FD ad DG. quod ecrat de-
monltrandum.

Secundd. In cddem fuppofitione, dico
fi latera reciprocentur, triangulaA & B
cffc zqualia. .

Dem. Supponitur effe DC ad DE , vt
FD ad DG : fed ( per 1.buins) vt CD ad
DE,itaeft Aad H: & vc FD ad DG, ita
eft Bad H : ergo ita cft A ad H, ficyr B
ad H : ergo A" & B funt zqualia, ( per

7. 5.) )

- tafiny

R

-
=

'PROPO
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PROPOSITIO XVL
- Theorema,

' Si quatuor lince proportionales fure-
rint 5 veElangulum contentum [ub
extremis 5 equale €St veltangulo
contento [ub. mediss:viciffom fi re-
Elangula fub mediis s & fub extre- .
mis equalia fint_, linee proporiio=
naleserant. -

5@33..%— A Sit vt AB,ad
¥ Dixic CD , ita CE ad
c :E_._é:c AF : Ritque re-
£ F—=—A gangulumG, fub

extremis AB, &
AF: fiat item ye@angulam H fub me-
diis DC, EC.'Dico re@angula G & H'
aqualia efle.

Demonitrar, Redangala G & H funt
2quiangula , & habent latera reciproca,
nempe ve ABad CD ;isa EC n;' AF ; er-
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go(per 14.) G & H erunt zqualla,

Sccundo. Si G & H mqualia fing ( per
eandem) erit ve AB ad CD ; ita CE ad
AF, :

Coroll. Hac propofitione demonftra-
tur regula trium, vt vecant, in qud dags
tribus numeris.quaritur quartus propo:-
tionalis. Si enim dentur tres numeri 4.
2.6, ignoretur quartas ; multiplico 6 per
2, producitur r2,re&angulum Kilices H,

uod ciim fit zquale ipli G , habetur re-

angulum G, eftque 12-; cuius latus AB
eft 4: dinido 12 per 4 , & proueait latus
AF, nempe 3.
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PROPOSITIO XVII

Theorema,

Si tres linee proportionales” fuerint ,
erit reélangsum [ub exiremis ; a-
quale quadrato medie : & vicsffim
Ji quadratum medie aquerur ve-
Etangulo fub extremis ; tres linea

. proportionales erunt. '

A ___B Sit ABad DE, vt DE ad
D_E BC,dico quadratum mediz
P DE zquarireGangulo fub AB,
B=q BC:(omatur bis linea DE.
Demontftratio. Qula itaeft
AB, ad DE fecundam ; ve DE tertia, ad
BC:reQ&angulum fub extremis AB,BC, -
quabitur (per 16) re®angulo fub mediis
DE, DE, quod eft quadratum ,cim lincz
DE, DE fint zquales. *
Viciffim fi re@angulum fub extremis
®zquale fit quadrato mediz; DE, nempe
Z 2

-
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reQangulo fub mediis DE,DE ; erit (per
16.) vt ABad DE ; ita DE ad BC. Ergo
tres lince AB, DE ; BC (unt proportio-
nales. .

PROPOSITIO XVIIL
Problema.

Super data vefta 5 deferibere regti-
linewm alseri daso fimile.

G p Sit deferibendum redti-

H E.~ lintum; fimile reGtilinco

CFDE f(upra lineam AB.

A B C p Dividatur redilineum CF

DE in-triangula, fiantque

anguli ABH , & BAH =zquales angulis

CFE , FCE. Quare (per 31. 1.) triangu-~

la ABH , CEt crunt zquiangula. Irem

fiant anguli HBG , EFD : B4G, FED

@xquales. Dico re@ilineum AG, fimile
effe re@ilinco QD,

i Demonttratio , cdm triangula partia-

12 vuidfque polygoni fiat zquiangula,
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patet tota polygona efle mquiangula.
Item quia triangula ABH , CFE funt 2--
quiangula, erit (pér 4.6. ) vc HA,2d -
AB; 112 EC ,ad CF; & vt.AB,ad BH ;
itaCF, ad FE. :

Pariter cim triangula HBG, EFD fint
aquiangula; erit ve HB, ad BG ; itaEE
ad FD : ergo ex zquo ordinacd,eric ( per
22.5.) veAB, ad BGsita CF, ad ¥D,
Et ita de reliquis lateribus : igirur poly-

ona habent , & angulos =quales, &
iu:cra circa- illos proportionalia ; 'cxgﬂ'
( per def. 1) funt fimilia, .~ -

gam ©
g8
&
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PROPOSITIO XIX.

Théorerma. -

Tﬁdﬂgula fimilia s funt in duplis
cata ravione lateram homo-
dogorum. o

P, ~  ‘Triangula ABC, DEF fint

ihx fimilia ,g‘l]'m' aquidngula. Dico

rationem trianguli ABC, ad

a—n ttiangulum DEF, eflc duplica-

tam rationis lateris BC , ad la-

tus EF @iat ve BCad FE, ita FE ad CG,

Dico triangulum ABC,ad wiangulum

DEF, cffe vt BC , ad C6 , quod eft ha~
bere rationem duplicacam.

Demonftr. Quia angulus C, zqualis
eft angulo F,& ita eft(per 4.)AC ad DF,
& vt BCad FE;ita eft FE,ad CG; ita
erit AC, ad DF vt FE ; ad CGsfunt ergo
latera reciproca circa angulos zquales
¥ & C:cxgo(per 15, huins) triangula
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DFE, AGC ﬁint zquéli;: fed (p;rx.
buiws ) griangalum ABG ad- triangulom
ACG, fe Z“ai‘; vt bafis tsc'rl,"‘l bafin
CG: ergo triangulum ABC ad trian
lum DEF “fe habet vt BC, ad GC.
Slggd erat demonftrandum. Ratioeft,
quia rriangalam ABC , fupetat triangu-~
lom DFE, nen folim in altiuding , fed
gtiam in Jasicadipe. ‘
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~PROPOSITIO XX
Theorema. - ‘

Similia polygona s in totidem fimi-
- - lsa triangula 5 totss  howmologa
 disiduntur s & polygona fimilin
duplicatam habent rationem late-
rum homologerum.

N Polygona A & B. fint

o G‘ <y fimilia. Dico ea pofledi-
@‘ui&i in totidem triangu-
X % la,quz fint fimiles par-

_',) - tes {uorum totorom : due
cantur enim linez CN, DN's HF, IF.
Demonftratic, Cum Polygona A& B
fint fimilia: eront anguli L & G zquales
( per def. 8. ) eritque ve NL ad LC s ira
FG , ad GH ; quarc triangula LNC,
FGH funt fimilia. Ita oftendam trian.
gula FKI, NED effc fimilia. Quia au-
tem totus angulus DCL ; toti IHG fup-
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Foncb:mn zqualis & anguli LCN, GHF
unt zquales;erunt & reliqui NCD,FHI
¢quales.1d€ oftéda de angu’i NDC,FIH:
funt ergo tridgula NDC,FH 1 @quidgula,
Secundd,oftédo ea effe totis proportio-
nalia. Nam ica eft CL ad CD;vt HG ad
HI:& permutido vt CL,adfliG; ita CD,
ad HI ; fed triangulum »ad trian-
guluni fimite FGH , (per 19.) eftin du-
plicata ratione LC , GH. Pariter trian-
gulum NCDsad triangulum fimile FHI,
eft in duplicar2 ratione CD ad HI : ez-
goira eft triangulum NLC, ad triangu-
Tum FGH ; vt triangulum NCD, ad
" griangulum FHI; & pariter ita erit
triangulum DEN, ad triangulum 1KF :
ergo omnia triangula pelygoni A , ad
omnia polygoni B, feu polygonum ad
polygonum , erunt, vt voum triangu-
. “lum ad aliud ( per 12.5.) & quia fingy-
Ya triangula ad fibi refpondentia dup?i—
catam babent rationem Jaterum homo-
logorum ; ipfa etiam polygona habe-
bunt duplicatam rationcm laterum ho-
" mologorum.
Coroll, 1. Quacumque redilinea fi-
" Aa
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milia, duplicatam habeat rationem late~
t m homologorum.

Coroll. 2. $i tees linez continud pro-
portionales fuerint, erit vt prima ad ter-
tiam ; ita polygonuth , fupra primam
defcriptum , 23 fimile polygonum fupra
fecundam c‘!iptum. ncmpe in fatione
duplicari,

PROPOSITIO X XI
Theorerma,

Reétilineacidem fimilia s inter fe fi«
milia funs.

Si primam & fecundum polygonum
tertio fine fimilia. Dico illa inter rl’ imilia,

. Nam oftendam tam primum,quam fe-
eundum, dividi in totigcm triangula fi-
milia, a¢ tertium : etgo in toridem diui-
ditur ptimum ac fecundum, Oftendam
irem angulos vtriufque zquales effe an-
%uhs tert_ii : ergo habere #quales angua

0s. Fereid Jatera candom -habere Katiow
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nem ac latera rertij : ergo habere candem
rationem.Neque aliud requiritur ad fimi-
licudinem re@ilineorum,

PROPOSITIO XXIIL

Theorema.

Si guatuor linea fuerint proportiona.- -
less polygona fimilia fupra illa
deferipra s erune porportionalia :
- & wviciffim fi polygona fimilia fue-
rint proportionnlia 5 linee propor-
tionales erung, ‘
A Sit ABad €D, v¢ GH
AMD ad KL Bico i (upra AB &
CD defcribantur pol go-
G py hemed, N2 fimilia £ & F,& ra
. ik GH & KI, alia duo fimi-
liaL& M,eflevt EadFsisa L ad M. -
., Demonfir, E-ad F et induglicard, ra-
tionis'AB, ad GO , feu GH ad K1 ; fed

L ad M eft ciam in: duplicatd GH ,.ad
: Aa z2_
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KI (per 2 x.buirs : ) ergo eadem ¢ft ratio
Ead F,que L ad M.
Viciffim, fi fit E ad F, vt L ad M. Di«.
co effe AB, ad CD; vt GH, ad KI.
Demonftr. Cim cnim ratioE ad F, fic
duplicata rationis AB ad CD, (perz1. )
& pariteratio Lad M fic' duplicata ra-
tionis GH , ad KI 3 fitque ratio E ad F,
cadem ac ratio L ad M; erit eriam. ratip
AR, ad CD eadem, ac GH, ad K/. quod
demonftrandum erat, '

PROPOSITIO XXIII
T heorema,

Parallelogramma equiangula habent
rationem 5 ex laterum rations-
bus compofitam.

\A\ fint zquiangula. Dico ratio-

\B\C E:{nem A'ad B compon! ex ra~
WX 27T tione lateris CD , ad ED: &
‘ ex ratione lateris DF ad DG :

hoc oft,fi fiar v CDadDE sitaH ad I;

~.F Parallelogramma A & B
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&vtFDad DG, ita I ad X ; ratio pa-
rallelogrammi A ad Berit vt H ad Iicon-
iungantur parallelogramma in angulis -
zqualibus; ita've EDC , vaam lineam
conftitnant,ficut & FDG ; perficiaturque,
parallelogtammum L. : -
. Demouftr. Quia ( per primam }icaclt
- AadL, ficut CO ad DE, feu ve Had 1 :
pariter ita eft L ad B, vc FD 2d DG, feu
vt I ad X; erit ex zquo ordinded, ( per
22.5.) A ad B, vt Had X, ratio autem
H ad K componitur ex ratione. H ad ' I
feu CD ad DE, & exratione I ad X, feu:
FD ad DG:ergo ratio A ad B componi-
tur ex ratione CD ad DE , & ex ration€
FD ad DG. quod etat demonftran~

¥ ¥
53
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PROPOSITEY XxIv. ,
' Thcosemig " '

In omni parallelagrm;r;algg arallelo-
- gramma per que 1ranfit didme-
ter, & yori & inter:ft fum fi-

milid.

¥8 In parallelogrammo AC, dia-
wetcr tranfeat per parallelogram-
ma EF , GH.Dicoca & toti , &

#Cinter fe effe fimilia.

Demontliatio. Paraliclogramma EF, &
AC ,habent angulum B communem ; 8¢
propter parallelas HE , DA 3 anguli BEI
& A,externus & internus (per 29.1.)funt
equales: funt igitur zquiangula, Secun-
do. Incriangulo BAD , ita ( per coroll.4.
huiss) erit BE ad ELvtBA ad AD : ergo
Jatera funt proportionalia,quare (per de-
F».8.) parallelogramma EF , AC funt fi- i
milia, l-‘:(s'dcm modé oftendam GH , AC
effe fimilia : exgo EF,GH funt fimilia.’



~
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 PROPE&sITIO XXV.

.' Problema.

Conﬁruqi;&' reélilinesm ¢quale dato,
L & alteri fimile. -
I

\J

. Sit conftruendum re-

) &ilincum =zquale dato

A A, & fimile alveri B:fiac
k KF E N (per34. 1. ) paralielo

rammum CE , zquale
redilineo B ; & {upra DE in dato angu-
lo N, fiat parallelogrammum DF ,zquale
redtilineo A (per 45.1.) tum inter CD,
DH, gquzratur media proportionalis LK,
(per 13.hadins) denique (per 18.) fat {u-
pra LK, re@ilineum O, fimile reilinco
B. Dicoillud zqualeefle re&ilinco A.
¢*Demonftratio, Cim CD,LX, DH fint
continué proportionales;erit re@ilineum
fupra primam CD,nempe B, ad fimile te~
&ilineum (ypra ferundam, nempe O, vt
*prima CD ad testiam DH, lé per covell.
. 2 4
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10.) {ed vt CD ad DH, ita CE ad DF,{eu

Bad A, ciim fint zqualia : ergo vt B

ad O ,ita Bad A : {unt ergo O & A =-

?tualia { per 7. 5. ) quod erat demon-
tandum. ) : )

PROPOSITIO XXVI
' -+ Theorema. -

Si intra parallelogrammum alind mi-
nus fimile , & commmnem angm-
lum habens conStituatur ; diame-
ter maioris tranfit per avgulos
minoris.

A p Intrapanallelogrammum AC,
confticuatur aliud Gimile DG,
communem cumillo angulum

P C habens D.Dico diametrum DB,
tranfire per angulum G : fi enim non
tranfic per G tranfeat per I, ducaturque

per Iparallelaad HD, N

Demonftracio. ( Per 24. ) parallelo-

Stammam DI fimile eft parallegtammo
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AC :ergoitaeft DA ad AB. ficue DH ad
HI : fed {upponitur DG effe cidem AC
fimile : ergo efiam erit vt DA, ad AB, ita
DH, ad HG :ergoiraeft DH, ad HI ;
ficut DH,ad HG : ergo HI, & HG funt
zquales : pars & totum : quod eft ab-
furdum.

PROP.XXVILXXVIIL&XXIX.
R eliquantur.

PROPOSITIO XXX,
Problema.

Datam lineam extrema s & media
ratione [ecare. :

B Re&a AB fit fecanda extremi ; ac

¢ medid ratione nempesita vetota A B,

ad maius fegmentum AC , candem
rationem habeat, ac AC ad BC.

Itafecetur AB {per 15.2. ) vt re-

&angulum {ub tora AB, & minori feg-
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meuto BC , zquale fit quadrato AC.Di-.
co fadum effe quod juberur.
‘Demonftratio. Ctim re@angulum fub
AB, CB zquale fit quadrato AT , erit
{per 17.) ve AB,ad AC ;ita AC,ad CB.
quod demonftrandum crac,

PROPOSITIO XXXI
. Theorema,

In teiangulis reflangulis, velilineum

. quodvis. [upra bafin deferiptum,

equale oSt vettilineis fimilsbus, fu-
pra lasera deferiptis.

A . Sit trianguli ABC, angulus
BAC reGus. Dico re@ilineum
BC D,"defcriprum fupra bafin BC,
: zquale cffe reQulineis fimili-
bus E, & F , defcriptis fupra

lacera AB, AC,
Demonftratio. re@ilinea fimilia E,E,
D, fuat (per 20.huins)in duplicati ratio-

8¢ literum AB, BC, CA. §i loco iljorum
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defcriberentur quadrata , ca etiam habe-
sent duplicataty rationem. lateram : ergo
hac re&ilinea fe habent vt quadrata : E?d
(per 47.1.) quadratam cx BC, zqualg cft
quadratis cx AB, AC : crgo redilincum
D, zquale cft retilineis F & E.

PROPOSITIO XXXII
: Relinquatur.

PROPOSITIO XXXIII.
Theorema,
In sironlis aqualibus » Anguli fine ad
 centra, fiuc ad peripheriam consti-
tuti o, eandem habent rationem 5 ac
arcus quibus infiftunt. Sellores
isem candem babens rationem.

Circuli ABC,DEK
fint quales 3 in qui-
bus primd conftitui-~

1 x tur doguli’ ad centra
: - BGC,EHK. Dico ita
effc arcum BC ad arcum EK , ficur angu-

(3]
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lus BGC. ad angulum EHK. Sint enim,
arcus EQ,OF, FK, partes aliquotz arcus
EK ; & arcus EQ quinquies contineatur
in BC,ita vt fint arcusBN,NM ML,LLIC
2zqualesarcui EQ:ducanturque EH, 6H,
l'HyKH H BG)MG)LG)!G’CG.

Demonftratio. Quoties in arcu BC,in~
venitur pars aliquota arcus EK, toties in
angulo BGC inuenitur angulus EHO,
pars aliquora anguli EHK. Cum ( per
27.3.) omnes anguli EHO, OHF, FHK,
BGN NGM,MGL,&c. fint 2quales:ergo
{pers.defin. 5. )ita exit arcus EK>ad arcum
BC, vt angulus EHK, ad angnlum BGC,
quod erat primum.

+Et ctim anguli A & D, in peripheria
fint medietates angulorum BGC, EHK;
eandem ration€ habebunt anguli A & D.
. Idem dicendum de fe@oribus , nam fi
ducerentur linez FK , Cl , illz zquales
effent (per 28.3. ) fierentque triangnla -
CGl, KHF zqualia (per 8.1. ) item feg-
menta 1C, FK, qua linex CI , FK autfe~
rant,cffent zqualia : ergo fe&ores HFK,
Cal funt zquales,yow%lque fiesi eadem
demonfliatio, N

ELEMEN
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ELEMENTORVM
EVCLIDIS

LIBER VNDECIMYVS.

DEFINITIONES.

x. Solidum cft quantitas,longitudinei,
latitudinem, & craffitiem habeqs. .
2. Solidi exvrema funt {uperficies.

.3. Linea dicitur 4d planum teda , que

eft perpendicularis ad omnes
lineas in eo plano ad ipfam
» duitas. Vr lineq AB- dicetvr

" reta ad planam CD ;' fiad

ommes per punétam B, in plazo

CD dulas, fueris perpendiculavisy vt f
fueriz perpendicularis’, ad- lg';:n GBH,
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F'BE. fintque anguli ABF, ABE , ABG,
~ABH re&di.’ '
4 Planum ad planum re&um eft , cim
E linez in vne plano du&e,
“ perpendiculares ad commu-
nem planorum fe@ionem,
B Cad alterum planum fune
re&tz. :

Communem planorum [eSionem > Vocam
mus lineams exiflentem in vevique plane,
qualisefflinea AB squacft tam in plano
AE, ]um in plano AC. Si igitwr linea
EF, duita in plano AF, & perpendicularis
ad AB, fuctit Yeita ad planum AC 5 pla-
num AE a8 planum ACsrectum eff.
g+ Silinca AB non fuerit retaad pla-

; num DC , & exeius pundo
» !L fublimi A »ducatur AE , ad
. \ planum CD 1¢@a; ducatur

item BE, angulus ABE , cft
o indinatio lincz AB ; cum pla-
noCD. T .
6. Plani ad planum inclinatio , eft an-
%ulus acutus, quem comprehendunt duz
ince , perpendiculares ad communem
planerum fe&ionem , i veroque plano

.
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A dutte. Vr piani AB > ad pla~
D@ﬂ!ﬂn OC inclinatio, eft angulss
acutus s quem comprebindyns
M C lines EF,FG perpidiculares ad
_ AH, duits in_vtrogue plane,
7. Planum ad planum fimiliterinclina~
tameft ,cdm anguli inclinationum -
quales fuerint. ]
8. Plana parallela funt,qux quantum-
vis producantur, zquali femper internal-
lo diftant ab ingicem. S
9. Similes folidz figur funt!quz toti-
dem planis fimilibus continentur. Pr duo
eubizzales autem figura angulos [olidos ¢
guales babent : hac tamen definitio non
conuenit (pharis, eylindris, @ conis.
10. AEquales, ¥ fimiles figurz folide,
funt,que fimilibus planis, multitadine.&
magnitudine zqualibus continentur. I¢4
‘vt f§ concipiantur [e penetrave , neutra
aliam excedat 5 cim angulos, & latera a-
qualia habeant, .
i1 A Aagulus folidus, eft plotium,
' quam duarum livcarum in di-
& BLDCE derfis planis exiftentium mu-~
? ‘ R ta indinatia.nrg inclinatio
2
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Linearum AB,AC, AD, exifientium in di-
serfis planis.
12, Pyramis, eft figura folida triangu-
lis comprehen(a, cundem verticem ﬁl::-
beatibus , & bafes in codem plano. ¢ fi~
gura ACBD. oL
i3. Prifma, eft figura folida , euius ad-
A verfa duo plana =qualia , fiv
milia, & parallela fune ali
¥ vero parallclogramma, #7
E B ABCDEF : poffunt autem ad-
verfa plana effe quacimque
polygona. .
14, Sphazra, eft figura folida vnicd fu-
perficie contenta, ad quam, ab vno pun-
Qo intra figuram pofito,duét linee func
xquales. Alij [pharam defimiunt per cir-
cumuolutionem femicirculs , cirea Aiame-
2rum quie[centem. ‘ -
15.  Axis, oft quiefcens illa linea, circa
quam femicirculus circumuoluitur,
16. Centrum fphaiz, cft idem ac cen-
stum {emicircali. Ineellige " illins femin
€irculi  enwins circewmuolnsione generatur
[phara,
17. Diameter ot quacamque li-
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nea,per centrum {phere tranfiens : & i
cius fuperficie vtrinque terminata.

18. Siex punéo fublimi,linea ¢ircum~
ferentiam ciréuli  decurrae,

A
conum deferibet, V¢ f§ lines
ACsimmob.lis in punito Asde-
D currat circamferentiam civcs-

- Ui CD, conum defcribes : cuius
wertex > eff punitum A in [ublimi pofi-
t1m, bafis fubiedns circulus.
r9. Axis eft lincadu@ta 3 vertice ad
centru bafis, vr 4 B,

20. $i circa duos cireulos paraliclos,&
" B equales moueatdr linea; ita vt
- fit {emper parallela linez connc~
&enti centra circoloram s deferi-
A betcylindrum, Linea circdlorrm
cenntra conneétens » dicitur axis,
vt 4B. )
21. Similes coni re@ti ( voco autem re-
&os, cim axis eft perpendicularis ad ba-
fin )- fant quornm axes , & diametri ba-
fium, funt proportionales. In obliquis,
feu inclinmatis, addendum eft, vt axes fine
ad bafes fimiliter inclinad,

Bb 3
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PROPOSITIO I
Theorema, |

Retle linea 5 pars non eft in plano,
© O dliain fublimi.

Sitin plano AB, linez pars

: A aliqua DC.Dico totam lineam

b\ ¢ ¢(lc ia codem plano , acc ali-

quam eius partem effein fubli-

B¢ i, feu extra illad planum, fic

enim, fi fieri poteft, pars cius aliqua DE
in fublimi.

Demonftratio. Certum eft lincam DC,
in plino AB produci pofle : poffumus
ctiam ducere, lineam DG & anguloes
GDC,G DF facere duobus re&is 2quales;
quare(per 14.1.) linca DF, vnam lineam
conftituit cum linea CD : ergo dusx re-
iz linez CDE,CDF habent {cgmentum
CD commune, quod ¢ft ablurdum,
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.PROPOSITIO 1L
' Theorema.

Duelinee [e fecantes , in eodem funt
plano : & omne triangulum in

codem ¢t plano.
A . Duz linez AB, CD , fe mu-
' tud fecent in pun&to E , & ad-
GAY iundti lined BC , fiar triangu-

€ B lum EBC. Dico torum trian~
« lum EBC, & totas lineas AB,
:BC in eddem effe plano, "
Demonftratio. Si enim fieri poteft
pars BFGC , crianguli EBC, fit in vno
planojalia verd EGF in alio : igitur Li-
nearum AB,CD pars aliqua CG,BF,effet
in vno plano, alia vero in fublimi(contra
) prued.g quare linez AB,CD, quzin
plano trianguli EBC exiftuno ; totx (anc
in codem plano.

"Bb 4
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PROPOSITIO IIL
Theorema,

Si duo planafe mutus fecent commu-
is cornm [eclio ¢St linea rella.

" ' Dlana AB, €D, fe murud
fecent , fitque communis fe~

p ) &io linea EF. Dicoeameffe

lineam reGam. Si enim LF

pon eft linea re@a ; dueatur

in plano AB, lincare@ta 2 pyntto E'ad
¥, que it EGF: & in plano CD , linea
BHF: ficnim he cffent vna linea reéta,
hac pertineret ad virlimque planym ; ate
qy¢ adeo cSmunis fe&io effer linea reca,
Demonftr. Dux linez re@Gz EGE, EHF
fpatium tlapderent(wntm 12.pronuncis-

1%m) fi cflent diverfz : ergo linez rediz.

invirdque plano duflz, in voam lincam
coalelcunt,

~

|
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PROPOSITIO 1V.
Theorema.

Si linea fuerit perpendicularis dua-
bus [efe mutno fecantibns ; etiam
ad planwm per ipfas dutum ,
rella erit.

A Linca AB, fit perpen-
//“\\‘ ;A dicularis ad duas lilr)ncas
':;.4‘\, CD, FE, fefe interfe-
= Jcantes in pun&o B ; ita

vt anguli ABC, ABD,
ABE, ABF, fint 1e&t. { quod figura pla-
94 [asis exprimere non poteff. ) Dico li~
neam AB efle re@tam ad planom GH, in
uo funt linex CDEF , feu eflc perpen-
_dicularem ad quamcumgque lineam in
ebdem plano per pundum B dudam.
Pucatur enim KBL. Oftendo AB, ad eam
efle perpendicularem, Abfcindantur 4 li-
ncx BC, BD , BE, BF zquales, ducan-

G
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tirque FC, DE. Item ducantur AGC, AD,
AE , AF, AK, AL. '

Demonftratio. In triangulis ABC ,
ABD, ABE, ABF, cum Jatus AB fit com~
mune, & latera BC, BD , BE, BF fa&a
fint zqualia, & anguli inB fint recti,
crunt ( per 4. 1. ) bales AC, AD, AE, AF
=quales : & anguli ADE , AED, AFC,
ACF zquales.

Secundd. In triangulis RDE, BCF.,
cim latera fint zqualia , & anguli CBF,
DBE ad verticem oppofiti zquales , (per
x5. 1. ) erunt reliqui anguli ®qualecs’,
nempe BDE, BED, BCF, BF C. '

Tertid. In triangulis KBC, BDL, cim
lateraCB , BD fint zqualia, & anguli
KBC, DBL oppofiti ad verticem zqua-
les , ficut & anguli BZF, BDE : erunt
(per 15.1.) lateraKC , DL, KB,BL
®qualia, Quartd, cum triangula ADL,
AKZ, habeant latera AC, AD: KC, DL
®qualia , & anguli ADE, ACF fine
oftenfi &quales : erunt ( per 4. 1. ) bales
AK, AL zquales. Denique in triangulis
ABL, ABK , cim latera KB, BL fint =~
qualia; AB copumune, & balcs AK, AL
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aquales : crunt anguli ABK , ABL ( per
8. 1.) =quales:ergo re@i, quod erat
demonftrandum.

PROPOSITIO V.
Theorema.

Si linea perpendicularis fucrit ad

" tres lineas > fefe in eddem punito
interfecantes ; ille tres in eodem
plano ersnt.

A Linea AB fit perpendicu-

laris ad tres lineas BC, BD,
BE, feinterfecantes in pun-
B " &o B.Dico lineas BC BD,

< BE in cédem cffe plano.
Sit enim planum AG itlud , in quo exi-
ftuat AB; BE ; & planum in quo exi-
ftunt BD, BC it CF; fi BE fit com-
munis fe@io illotum planosum , habe-
mus intentam , nempé JBE erit in eb-
dem plano FC, in quo cxiftunc BC,BD.
» AL
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$i verd non fit communis fe&io , fit hze
BG.

Demonftratio. Cim AB fit perpen-
dicularis ad BC, BD, re@a erir ad pla<
num FC ( per 4, buins ) crgo (per def.s.)
erit angulas ABG re@us : fed jam fup-
ponebatur ABE effe re@us : ergo anguli
ABG; ABE cffcnc equales : pars & to-
tum , quod eft abfurdum: ergo nulla
alia poreft effc * planorum fedio nifi
BE : ergo BE eftin eddem plauo ac BG,
BD. Quod erat demonftrandum. - -

PROPOSITIO VI,
Theorema,

Dne linea ad idém plgmﬁ,'. relte s
pavalldle funt.. '

Linex AB, CD, ad idem
& lanum EF re@ fint, Di-
0 illss effe parallelas,
1empe dudtis kneis BD,
AD. Clajum cft angulos
ABD; COB cfle duos rectos. Quare o~

-
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ftat probandum lincas AB, CD in co-
dem effe plano. Oftendo autem lineam
CD, effe in plano trianguli ABD : nem-
pe tres lineas £D,AD, BD in ebdem’elle
plano. Du ad BD perpendicolaris
DG mqualis 3 jungantirque AG,
BG

Demontftrar. Triangula ABD > BDG
habent latera AB , DG , #qualia ,BD
commune, angulos ABD , DBG z-

vales :ergo { per 4. 1. ) bafes AD, BG
unt 2quales. Secundd , in triangulis
ADG , ABG, latera AD , BG ;' AB, DG
funt zqualia,, AG commune : ergo { per
8.1.) anguli ADG, ABG zquales funt:
fed ABG re@us eft (per def. 5. ) crgo
ADGyeftus erir. Tertid, ciim linea CD
re@a fit ad planim EF, angulus CDG,
recus eft : ergo GD perpendicularis eft
ad DB, DA, DC:ergo he linez per
pracedentem in eSdem” funt plano.
Quod crat demonftrandum,

Ehp
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PROPOSITIO VIi.

Theorema.

Linea, qua dus jum arallelarum
coniungit  in eodem cum ipfis-

eft plano,

A ¢ Re®a AB, coniungat duo
g punda A, & B panalielarum
: AC,DB. Dico lincam AB, cfle
B in eddem plano’,in quo exis
ftunt linez AC,DB.
Demonflr. Parallelz AC,IB in eddem
funt plang, in co ducarur re@ad pun@to
A adB; fi coincidit cum priosi § ergo
AB in e6dem eft plano : Si non coincidir,
fit AEB; ergo duz re@z fpatium clau-
. derent. quod fieri non poteft,
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PROPOSITIO VIII.
Theorema.

Si vna parallelarum ad plansm re-
ita fits Alia ad idem rella erit.

€ A Panallclarum AB,CD.fic
EAB recta ad planum EF.

\p llﬂ Dico CD ad igem planuma

F -e@am efle. Ducatur DB :
' cum angulus ABD reftus
fir,erit (per 30.1. ) angulus CDB re&us;
quare fi probauero angulum CDG re-
&um effe, oftendero (per 4. )lineam CD,
re@am effe ad planum EF.

Fiat angulus BDG re&us , & linea
DG ; zqualis AB, iunganturque AD,
AG ,BG. S

Demonftr. Primdin triangulis ABD,
BDG, ciim latera AB, DG fint zqualia ;
Jatus BB commune , & anguli ABD,
BDG, fint redi; (per 4.) bafes AD , BG
crat &quales. Secundo, in triangulis
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ABD, ABG, ciim larera AB,DG; AD,BG
fint equalia,& AG commune : erunt an-~
guli ABG , ADG zquales : (ed ABG re~
&us elt,cim AB (it reQa ad planum EF:
ergo & ADG re@us crit:quare (per 4.hu~
ius) linea CD re@aceft ad planum AD,
DB, in quo etiam eft €D : ergo angulus
CDG rettus eft : & cim CDB fit étiam
oftenfus retus , CD perpendicularis erit
ad planum EF(per 4.)

PROPOSIT.IO I1X.

Theorema.

Que cidem linea funt parallele, licee
non in eddem cum illa planosin-

ter fe funt parallele.

‘ Ac B Linez AR, CD,cidemli-
! nez EF fint parallelz;
quamvis tres linez non fine

€ I D incbdem plano. Dico lis

. neas AB,CD efle parallelas,

Pucatur in plano linearum AB,EF; linea
GH
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GH ad vtramque perpendicularis : item
in plano lincarum EF, CD, linca HI; ad
vrramque perpendicularis.
Demonttratio. Linea EH, perpendica-
Yaris ad lineas GHLHI ; rea eft ad pla-
num pat illas do@um, (per 4.bwius : Jergo
{per 8.) linex AG, CI, eidem parallelz,
ad ‘idem planum ge@2 {unt:ergo (per 5.)
AB,CD funt perallel.

PROPOSITIO X.
Theorema.

Si dua relle concurventes , aliss duae
bus concurrentibus fint parallcle,
qusmvis nan u eodem plano , 2-
qualem angulum comprebendent.

A Sint'AB,CD; AE,CF paralle-
2\ g!=. Dico angulum BAE , an-
gulo DCF zqualem efle. Ab-
glcindantur AB CD, AE,CF -

. quales : ducantiirque BE, DF,
. AC,BD,EF. -
. @ Cc.

Al
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Demonftratio. Cim AB, DC, fint pa~
rallele & xquales ; erunt(per 53.1.)AC,
BD parallelz & ®quales. Similiter erunt
AC,EF parallelz & =quales ; quare BD,
EF (unt parallele & zquales; {unt ergo
BE, DF =quales: er%o triangula BAE,
DCF, quoruin omaia latera {unt zqua-~
lia, habent(per 8.1.} angulos BAE, DCF
zquales. quod erat demonfirandum.

Coroll. Poffunt aliquz conuer(z fieri,
que non effent inutilés, ve hzc.Siin pla-
no parallelo du@a fic linea DC;alteri AB
parallela’, facidrque cum alia CF angu-
Jum alteri angulo BAE zqualem ; erunt
AR, CF parallelz.

&
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PROPOSITIO XI.
' Problema.

Ex punélo in [ublimi, 43 datum pla-
num perpmd:'mlqrcm dncere.

o} Sit ducenda perpendicula~
G

ris ex punéto C,, ad planum
AB.Ducartur lineaDE,vrcum.
que s ad quam, ex punéto C,

" P E ducatur perpendicularis CF:

tum per ¥ in plano 4B, ad
eandem ED,.ducatur perpendicalaris FG,
ad quam cx punéto C demittatur per-
pendicalaris CH : hanc dico effe redtam
ad planum AB.Ducatur per HLXI pagal-
lela DE.

Demonftratio. EF perpendicularis eft
ad lincas CF,GF: ergo ( per 4.) reta cft
ad planum trianguli HCF : & (per 8. li-
pea KH, ad idem re@aeft : ergo (per de-
. fin.g.)angulus KHC rectus eft : fed CHF
¢ft factus rectus : ergo CH éﬂ: perpendi-

L4 c 2

s .



308  Elementornm Ewclidis
cularisad GH ; & KI : ergo re@Gacft ad
planum AB, per ipfas duum. guod erac
demonftrandum.

A}PRO\OS!TIO XI1I.
" Problema.

Per pu;:t?um inplano datum;adillud
perpsndicularcm ducere. -

F; @ Perpun®om C, ad planum
‘ AB , duceada fit perpentticala-
: ris. Bx quociimque pun&to D,
B ad planum AB ducatur perpen.
dicularis DE(per 11.) cui ( per
3o0.1.)ducatur parallela GF. Dico GF re-
&am effe, ad planum AB, .
Demonftratio. Ciim enim linea CF
parallela fit linez ED . qua re@a eftad
planum AB, ipfa quoque ad idem planum
reta erir (ter 8.) '
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tera CD, DB, reliquoCB {unt maiora
(per 20.1.) quare ablatis zqualibus CDy
CE,reftat latus BD,maius quam BE. Yer-
tid, in triangalis,BAD,BAE, ciim laters
AD, AE fint @quaka, AB commune, &
bafis EB, minor quam BD ; erit angulus
BAE, minor quam BAD: (per 18.1.) er2
gO' BAER , & CAE, feu BAC » minor ef®
?;mm BAD, CAD fimal. quod demos-

randum erat. e

“PROPOSITIO XXIL
' Theorema. '

Qmnes anguli compenentes angulum
folidum, minores [unt quatuor
reftis.

D Sic.Angalus quiliber foli-
dus A. ‘Dico omnes angulos
illum componentes quatuor

- € ‘B re@is cffe minors. Subten-

dantut, enim linez BC, DB,

DCin codem plano cxiﬁcnzt)c:{,l’ictqi Py~
3
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Demonftratio. Effent anguli GHF,
GFH 1e@li , in tiavgalo GHF ( con-
274 17.1.) :

PROPOSITIO XIV.

Theorema.

Plana » ad que cadem linea refaeff,
Junt paralleia.

- n . LineaEF re@a fitad glana
€ AB, CD. Dico ea intglr fe
FSRE| paralletaefle, feu vbique =-
: qualiter diftare.Per pan&um
quodcumque G, ducatur (per
.30.1. ) linca GH , parallela FE ; iungan~
tiirque GE, HF.
Demonftratio. Cum FE re@a fuppo-
onatur ad virdmque planum.fitque GH
1lli parallela : ericetiam (per 8. ) GH dd
vuumque planumre@a : quarse (per de-
Sn.g. YanguliG, & H reéi funt :ergo
GE,FH, (per 30 1.) fune parallele : ficue
GH, FE: cft igitur paraliclogrammum
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FEHG : &(pcr 34.1.} linex EF,GH fant
zquales : crgo planain G, H, zque di-
ftant, ac in E,F : quod cim de alio quo-
cimque pun&to demonftrari poflit,paral-
Jela funt plana. Viciffim fi plana paralle-
_la fint, Jinea ad youm re&ta, adaliud re~
€ta eric. '

PROPOSITIO XV,
Theorema,

Si Aue linea concwrrentes. 5 aliis duas
bus concurrentibus , non in esdem
planos fint parallels 5 plana per
ip[as dulta, funt parallela. - - "

AP A .‘Ir.inez'AB, AC,lineis DE, .

DF fint parallelz , fed in
1 p alio plano. Dico-planum
- L

4L per AC, /AB duttum,
- parallelum effe plavo DI,
per DE, DF du&o. Ex pun&to A ducatur

A reéta ad planum DI (per '11.)°& ( plr_/

T

N
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31.1.) ducantur HLHK, parallel lincig
DF, DEsquae (porg.} lineis AC,AB erune
paralielz. :

-Demonftratio. Linea AH re@a eft ad
planum DI : ergo anguli AHLLAHK ¢e-
éti funt : {ed finez AC, HI funt pa-
rallelz : ergo ( per 30.1. ) anguliinterni
1HA, CAH =2quales funt duobusrectis:
& com AHIre@us fic'y HAG retus erits
fimiliver HAB re®us erit : ergo HArelta
eft adplanum AL: & ( per 14. ) plana
AL,D1 funt parallela,’

PROPOSITIO XVIL

‘ Theorama, h

Si duo fbma parallda. . eadem plane
fecentur 5 communes [etiones

erunt pgrdlclc.

x Planasparsllala AB, CD,
EAMecentur plano El, Dico
communes fe&iones EF,
" GH parallelas eflc : fi enim
‘nen funeparallelx, produ-
. _ e
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- &% conueniant in punéto L
- Demonftrar, Cum rotz linc® EF,
GH fint in {uis planis, plana ctiam con-
uenient in I ; ergo parallela non fune,
contra hypothefin.

PROPOSITIO XVIL

;

Theorema.

Dua lince pavallclis planis proper-
“tionaliter fecantyr.

Ty Linex AB,CD paral-

n : lelis planis ER,GH,IK,

' fecentur.Dico eas pro-

* portionaliter {ecan,{eu

. itgeffe ALad LN;ficur

-APad PO. DucatuMlinea AO, fecans
GH, inP, ducanrurque LP,PM.

"Demonftrat. Planum trianguli ANO,

 fecae plana parallels 1K, GH : ergo (per

pnndcmmf {eétiones LP, NO fust pa-

- rallelae: orgo(per 4.6.) ita cft AL, ad LN,

* + ficut ‘AP ad PO, Pariter pl‘aaum:l trianguli

- D
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AOC , facitin planis parallelis EF , GH,
fe@tiones parallelas AC , PM : ergo ita
eft AP ad PO ; ficut CM ; ad MO : ergo
ita eft ALad LN ; ficat CMad MO,

PROPOISTIO XVIIL

Theorema.,

Si linea fit ad plam&n refta ; ommia
plana per ip[am duita; ad idem
planum relafung.

X Linea AB.reft3 fit ad pla-
Ill nam CD, ‘Dico omnia plana
G/ /F ducta per AB, hoc eft, omnia

) plana, in quibus eft linea AB,
reéta effe ad planum CD, fic
enim planum Al duGum per lineam
AB. . .
Demonftratio. In plano AG , ducarur
quzciimque HI , perpendicularis ad GF
communem planorum f{etionem : cim
anguli THB, ABH redi fint , ( per 29.1.)
parallelz crunt AB , 1H : fed AB 1e@a



* Liber wndecimus. 31y

* {upponitur ad CD : ergo (per 8. ) linea

IH cidem plano re@a eric : fed ( per de~

fn.g.) hoceft planum - AG effe reGtum

ad planum CD: ergo planum AG,ad pla-
num CD re&tum eﬁ. ‘ -

PROPOSITIO XIX.
Theoteima. .

5i duo plana ;5 [¢ imvicem [ecan
tia > alicws plano reéla fint > com-
munis: eorsm [eltio  cidem re-
ila erir. .

€ - Plana AB, CD fint reda

2Wf7 12 ad planum EF. Dico com-

B muvem corum fectionem
! HG c¢idem plano EF retam

D

) effe. Sienim HG non fic re-
&ta,ad planum EF 5 ducatur in plano AB,

' perpendicularis GK , ad communem (e-
¢&tionem BI : & in plano DC , linca GL. ~
porpendicularis , ad communem fe&io~

- aem DG, : K

£d a
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. Demonftr.Linex GL,GK,(per defin.3.)
funt re@:e ad planum EF , quod eft con+
#ra propofitionem 13.

PROPOSITIO XX.
. Theorema.

Si tres anguli planisfolidum angulum
componant ; due quilibet fimul,
reliqud funt ‘maiores,

X Tres anguli plani BAC,
BAD,CAD angulum folidum
A componant ; fitque BAC
naximys, Dico reliquos
- CAD, BAD ili6 maiares effe.
Fiat angulus CAE zqualis angulo CAD;
& linez AE, AD fint zquales, ducatfic-
que CE8 ; jum DC,DB.

Demonfirario. Triangula €AD, CAE
habentia latera AD, AE mqualia, AQ
' commune, & angulos CAD,CAE,2qua~

Jes ; habent (per 4.1.) bafts CP,CE »-
Quales. Intriangulo autem BCD,due Jav

“
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fera CD, DB, reliquo CB (une maiora
(per 20.1.) quare ablatis 2qualibus CD;
CE,reftar latus BD,malus quam BE, Ter-
tid, in triangalis,BAD,BAE, cim laters
AD;, AE fint equalia , AB commune , &
bafis EB, minor quam BD ; erit angulus
BAE, minor quam BAD: (per 18.1.) er
go BAE , & CAE, (eu BACT , minor'eft
;ltuam BAD, CAD fimul. quod demoti-

randum erat. .
"PROPOSITIO XXL
Theorema.

Qmines anguli componentes angulum
folidwms minores [unt quatuor
reflis.

D . Sic.Asgnlus quiliber (oli-
dus A. -Dico omnes angulos
illam componentes quatuor

- € "B redis effc minors. Subten-

dantur; enim linex BC, DB,

DCin eodem plano cxifte'ntc;.l"ictq; pY~
Da 3
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ramis, cuius bafis eft polygenum BCD,
yertex A,

. Demonflr. In pun&o A fit angulus
folidus, cuius duo anguli ABD,ABC ma-
jores {funt reliquo CBD. Idem dicito de
yeliquis pundis : quare anguli ABC,
ABD, ADB, ADC, ACD, ACB, maiores
funt quam anguli trianguli CBD : fed
anguli buins trianguli equales funt duo-
bus re&is : ergo anguli recenfiti maiores |
fonr duobus redis : fed anguli omnes
triangulorum BAC,CAD,BAD equiga-
lent féxredtis : ergo fi ab illis fubtrahas
angulos recenfitos reftabuat anguli in A
minores quatdor reis : ebdemqgue mo-
do procedendum, fi angulus folidus;plu-
¥ibus quam tsibus angulis planis con-

~ flarés,
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PROPOSITIO XXIL& XXIIL
Relinquamui.
PROPOSITIO XX1V.
Theorema.

Si folidum parallelis planis conti-
neatur 5 aduer(a plana funt pa-
rallelogramma  fimilia , & «-
gualia.

¢ A_ Solidum AH parallelis pla-
X" nis contineatur. Dico aduerfa
plana efle parallelogramma,fi-

H cmilia, & zqualia,

Demonftr. Cdm enim pla-
na parallela BG CE, plané AC fecenturs
erunt (per 14.,) feGiones AB, CF paralle-
1, Pariter cum plana parallela AE, BH,
plano AC fecentur ; gunt {e&iones BC,’
AF patallelz ; cft esgo AC paralicla-

Dd 4



yro  Elementornm Euclidis
rammum. Eédem modé oftendam DE,
gﬂ'c parallelogrammum. Idem de planis

EC, AE, AD, FH. Probo autem aduer- . -

fa effe fimilia : cim enim{per 33.1.) AB,
GD,fint parallele & ®zquales ob paralle-
logrammam AD ; ficut AF , GE ; crune
{per 15.) in%uli BAF , EGD zquales.
Quare parallelogramma funt fimilia.
qued demonftrandum erat.

PROPOSITIO XXV.
Theorema. .

Si parallelepipedum [ecetur plano op-
pofitis parallele : erit vt bafissad
- bafinsita folidumsad folidumi,

L . - Parallclepipe-
] N dum AB, fecetur
o : A plano DCoppo-
B A fitis planis AF,

: 5 BE parallelo Di-

c " ¢co ita cffe fols
dum KD, ad folidum AG ; vt bafis KG,ad
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bafin CF. Intelligarur linca KE divifain
quotcumque partes: quantiumliber par-
uas , per quas duci intelligantur fuper-
ficies bafi KF parallele s quarum vna
fit IP ; ita verotum folidum AB , his fu-

erficicbus contextum fit. In tali cafu,
in folido KD, fient totidem paralleclo-
ramma bafi XG, fimilia, & zqualia: &
in folido AH . totidem erunt parallelo-
gramma bafi CF fimilia, & .zqualia(per
pracedentem.) .
Demonftratio. Singule fuperficies fo-
lidi XD, funt bafi KG zquales : & fin-
gule folidi AG, funt bafi CF aquales:
crgo fe habent fingule (olidi XD.ad fin-
gulas lolidi AG ; vt bafis KG ad bafin
CF : ( funt autem totidem numero , in
quaciimque {uppofitione : ) ergo vt una
‘antecedentium, ad vnam confequgntium,
nempe vt bafis XG, ad bafin CF ; ita(pef’
12.5.) omnes antecedentes , feu folidum
KD,ad omnes confequentes , feu ad fo-
lidum AG. Quod erat demonftrandum.
Demonflratio antecedens vt ¢ fequentes
nonnulla procedunt [ecundim methodum



322 Elementorum Euclidis

PROPOSITIO XXVI.

. Theoreraa,

Parallelepipedum [ecatur bifaviam,
plan3 per diamesros aducr(orum
planornm duéto.

‘ \3 Parallelepipedum AB fe-
F Dcetur pland FG duétd per
C G| diamectros FE, GH, adver-
A lorum planorum. Dico tale
parallelepipedum  pradi-
&o plano bifaridm fecari. Intelligatur
linea AD, in'quot volucrimus partes di-
uifa ; gim per fingulas ducantur plana
*bafi AC parallela:vnumquodque illoram
(per 24.)erit parallelogrammum xquale,
& fimile bafi.

Demonflratio. Omnia parallelogram-
ma, qua duci poffunt bafi parallela,diui-
duntur bifaridm pland EH,cdm(per 16.)
fetiones fin pasallelw, & xqualss : fod
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Eatallclcpipcdum AB , conftat tanrdm
vinfmodi parallelogrammis , & in ea
refolui poteft : ergo bifariam fecatur
plano  EH. quod = erat demonftran-
dom.

' PROP.XXVIL& XXVII1.

_ Relinquantur, .

BT
- gEax



324 Elememorim chlidi{

PROPOSITIONES
XXIX. XXX. XXXI.

Theorema.

P;mllehpipedd fuper cadem baff
o ant equali s & in eadem altie
tudine confbituta s [unt aqualia.

Super
bafibuses
qualibus
4B, CD,

C& inei- .
. ‘ dem al¢i-
tudine fint conftituta duo parallclepipeda
AE,DF.Dico illa intex {c effe zqualia.Sint
a quibufliber punétis fuperioris plani,de-~
miflze perpendiculares ad plana bafiam;
fintque EH GI, (quz ex fuppofitions
funt quales ) & confequenter diuidi
pofflunt in sotidem partes zquales. Di~
uidantur igicur jn totidem partes indi-
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uifibiliter fumpta¢ , & per fingulas in-
telligantar plana: bafibus parallela : toe
erun plana » feu fuperficies , eiuldém=
que , veica dicam. . crafficiéi in vnd per-
pendiculari-, qdot in alid , cdm fine 2
«quales ; ﬁn‘églqau:cm plana, in fuis pa-
rallelepipedis , -cHiciunt parallelogram-
ma fugilia, & .equalia bafi ( perag.)
vt fi per pundum K intelligaeur planum
bafibus parallelim , illud in AE efficiet
‘parallelogrammum MS ; & in DF , pro-
ducer PO : quare parallelepipedum- AE,
tot conftat ?uyéfﬁcicbuis fuz bafi zqua-
libus 5 quot parallepipedum OF, '~ 7" * -
" Demonftr, vt bafis AB, ad bafih CD
ita quodliber parallelogrammum MS,
ad parallelogrammum PO, ( ot auten)
funt-numero : ) érgo(per £ 4.5.)ita erunt
omnes antecedentes , nempé omnia pa~
sallelogramma AE , ( hoc eft, paralle-
lepipedgum AE)ad omnia parallclogram-
ma DF ( fea ad paraliclepipedum DF )
vt bafis AB ,ad bafin CD: {ed bafis AB,
®qualis fupponitur bafi CD : ergo &
parallelepipedum AE , parallclepipedo
DF. Quod erac demonﬁ?ndum.

e
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" Corollatium, Vt Nabearur folidicas
parillclepipedi , multiplicacur bafis per
altitudiniem , famiptdnt in petperdicis
]ari.‘@l{a erpéridictilarid ad planui.
bafis, ofténdic quot fuperfities bafl 2~
qualés diici poffint. Ve fi aflumatar pes
pro menfurd , quaf Indivifibiliter furm~
pil 5 fincque in bafl AB 12 pedes qua-
drasi, & aliitudo fit fo" pédum ; mulii-
plicando 12 per 10, etutic £20 pédes ca-
'Eicf in parallelepipedo AE. C&m énlsh
dividarur-altitudo BH. in Yo pedes , feii
porctuhit. 16 parallelogratima equalia
a§ , habentia craffiticin ¥nius pedis:
fed bifis , cuth altitudiaé vaius pedis ,
Haber 13 pedes cubicos : ergo cui aldi-
tudine 16 pedum, Efcluntur 120 pedes
cubici. SRV

-
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PROPOSITIO XXXIL

Theorema.

- Parallelepipeda cinfdem altirudinis
: ' [\‘e (u‘gben& vt bafes.

.Paral-

O daAE, D

. o A beant al-
titudines BH , G I Dico ita efle AE,
3d DF; vt bafis AB, ad bafia €D.
"' Hot &mwnlttavimas in fuperiore
fropoﬁﬂnné s 9t oftenderemts parallc-
epipeda‘efle squalia , quia bafes eranc
@qualts. - el
Coroll, Parallelepipeda zqualis bafis,
fe habent vt altitudines : v, fint paral-
Ielepipeda AS, DO, quorum bafes zqua-~
les AB, CD s alktitu '1eé GI, EH. Dico
c 2
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illa eff: inter (e vt alticadines. Intelli-
gatar enim Gl , continere quotciimque
partes aliquoras, linez EH , & per diui -
fiones duci plana bafibus parallela; quot
erunt in GI partes aliquotz ipfius EH,
tot erunt in DF {upetficies 2quales illis,
quz fiunt in AS, qua funt partes -ali.
quocz ipfius : ergo ( per defs 5. 5. ) ea-
dem eft ratio parallclepipedi DF , ad AS,
quz altitudinis GI, ad EH.
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PROPOSITIO XXXIIL

Theorema.

Similia parallelepipeda , fm{; in trie-
" plicata ratione laterum ho- <
“mologorum. :

L Parallelepipeda AB,
K CD fint fimilia , hoe
B chfingula planavaius,
c fint fimilia fingulis pla-
- "nis_alterius-: nempd
rﬁmé » finguli anguli fint zquales, col-
ocarique poffint parallelepipeda , vt li-
née voias jaceant in dire@um cum li-
neis aleerius 5 nempé AE, Et ; HE L EI; -
GE,EC voam lineam conftituant Requi-
situr item vt ita fitr AF , ad EF; ficue
HE, ad EX; & GE , ad EC. Quibus po-
ficis , oftendere debeo effe quaruor (oli-
da, in continui rationc , qua : eft late~
1is AE , ad latus homologum , feu ipfi
’ Ec 3
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refpondens EF , quorum primum fit AB,
& quartam fie CD,

Demonftratio. Parallelepipedum AB
ad AL, ciufdem alritudinis- ( per prace-
dentem ) (e habet , ve bafis AHad EM,
fea'( per 1. 6. ) vt AE, ad EF. Pariter pa-
rallelepipedum EL, ad EK ciufdem alti-
tudinis , fc habet , ve bafis EM ad ED,
feu (pers. 6.) ve HE , ad El; hoc oft,
vt AE, ad EF..Tertid parallelepipedum
EK ad CD eiufdem altitudinis, fe habet,
vt bafis GI; ad bafin CIifeuve GE, af
EC, hoceft, vt AE, ad EF. Quare {unt.
quatuar paralle’epipeda AB EL, EK.CD
in continud ratione¢ AE,ad EF, Quarg
(per def. 11. 5.) AB ad CD, eft in tripli-
catd ratione AE ad EF. Quoed demen--
ftrandum crar.

Corell. Si quatuor linee comtinud
proportionales fuerine , parallelepipes
dum fupra primam defcriptum, ad fle
mile {upra fecyndam defcriprum , fe ha-
bet vt prima ad quarram. Nam ratio
primz ad quartam , eft triplicata ratia-
nis primz ad fecundam ; ficut rarie prie

mi pasallglepipedi ad fecundum. Ex quis
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bus vides celebre problema duplicatio~
nis cybi, nempe , v¢ datj cubi affigne~
tur cubus duplus, confiftere in inven-
tione duarum mediarum continud pro-

ortionalium : nam fi. proponatur
tus vnius cubi pro prima linea; &
famaryy eigs duplum pro quarra linea :

{i inyenipentur dux mediz proportiona~ .
Jes , effeng quatuor continug proportio-

nales; & cubus {upra primam’ defcriptos
ad cybura fupra fscundam, {e haberer.ve
prima ad quartam ; nempe vi § ad 3y

£

¥
i
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PROPOSITIO XXXIV,
Theorcmg.

Equalium parallelepipedorsm ba-
fes s & altitudines reciprecan-
tur : ¢ ea quorum bafes &

. alrisudines veciprocamtur 5 equa-
tia funt. - .

L e Parallelepipeda AB,CD

G@E@ fint zqualia. Dico ira effe

X .bafin AE ad bafin CF,
C A vgaltitudo FD ad altieu-

dinem EB. Sit GF zqualis

BE , fitque altitado parallelepipedi CG, -

eruntque AB, CG- eidfdem aleitudinis,
Sicut CG, CO zqualium bafium,
Demonftratio. AB ad €G ciufdem
altitudinis , fe habet vt bafis AE ad
CF (per 32.) fed vt ABad CG,itaCD
illi ®qualead CG , feu f per coroll, 32.)
1tz altitudo FD ad GF fey BE: ego ita

]
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eft bafis AE ad CF ,.vt altitudo DF a
BE. quod erat primum. . '

$it fecundd, vt AE ad CF, ita FD ad

BE. Dice AB & CD efle zqualia : fiat
cadem conftrudio,

Demontiratio, Itaelt AB ad CG,vr
bafis AE ad CF ; feu ex {uppofitione , vc
FDad EB, fcu FG : fed vt FD ad FG, ita
CD ad CG ( per 32. ) exgoita eft ABad
CG; ficur CD ad CG : €180 AR, & CG
funt zqualia. 'quod erat fecundam,

N
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PROPOSITIO XXXV.
Relinquatyr,
PROPOSITIO XXXV

| Theorema, |

Si tres linee, continue proportionales
fucrint : quod ex iis fit parallele-
pipedum 5 aquale eff parallelepi-
pedo faéto a media , & equiangu-
lo priori. ,

—:% Treslinez A, B,

1 E_— "¢ C/fint proportiona-
L < Jes. Dico parallele-
H “Fp pifedum DE, ex iis

fatum ( nempe cu-

ius latus DF , zquale eft linee A 5 larus

EG:linez mediz B;& latus GF.linez C)

quale effe parallepipedo HI,cuius latera
» KL, LI fint 2qualia lincz 'mediz B3
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- modd tamen fint zquiangula.

Ey pundis E & I demirtantgr 3d plae
na fubicQa, perpendiculares EG, IL qua
®quales crunt : cdm enim zquiangula
fuppondtur parallelepipeda;anguli folidi
G & I zquales erunt : ita vo.fi compenp-
tsari intelligantur, non fe excedant:qua-
sc perpendiculares GE, Llatiam xzquales
<ruat. .

Demonftratio, Parallelogramma MF,
RL fupponuntur zquiangula, eftque ve
FD ad LK, ita XH 2d DM sfeuvtAad !
B, ita B ad C ({funt enim illis mquales)
etgo(per 1 5.6.)bales MF,HL funt zqua-
I¢s : {¢d alticudines (ant etiam zquales = .
exgo (per 31-}parallclepipeda func zqua-

lia : quod c53s deponfirandum, _
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PROPOSITIO XXXVIIL
Theorema. '

Si quasnor linca propertionales fue-
vint : pavallelepipeda. fimilia, fu-
pra iblas deferipta » erunt propor-
tionalia : & vicifim [i hec pro-
portionalia fuerint , lince propor-
tionales erwnt.

- Sitvt AadB,ita C,

- A B ad D. Dico fi fupra A,

‘ =——— B, C, D cxeitentur pa-

C D nrallelepipeda fimilia, ea
— .—— foreproportionalia;

Demonftrat. Paral-
lelepipedum A,ad parallelepipedum B,cft
in triplicati ratione lincz'A ad B ; feu in
triplicard C ad D : fed parallelepipedum
C, ad parallelepipedum D , eft etiam in
triplicard Cad D : ergo pasallclepipeda
funt proportienalia,
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Pariter fi (upponantur parallelepipeda

effe proportionalia , & linc2 fintin {ub-

triplicara ratione, itacrit A ad B, ve C ad

" D. quod, explicatis texminis , difficulca-
tem nullam patitur. ‘

PROPOSITIO 'XXXVIII
Theorema.

Si duo plana ad inuicem reita fue-
rint 54 quolibet puntlo vnins per-
pendicnlaris ad alind, in commu=
nem [eEtionem cades, *

p R Plana AB, AG, fint ad inui-
* cem 1e@a. .Dico, & quoliber
AlLJg pun@o D plani AB,.perpendi-

C cularerh 2d planumAC, cadere

in communem fe&ignem AE.

Ex pun@o D, al communem fectionem
AE, ducatur perpendicularis DF. |

Demonftyatio. Linea DF perpendicu-

laris ad A% communem fe&ionem.“(cim

plana fint ad inuicem re@a por defin.3.)

x¢&a cft 2d planum AC ; & cdm dux ¢x
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puncto D duci non poffint reét#, ad pla-
nun8C, (per 13 ) nulla alia duci poteric;
quim Quit eadic in AE.

PROPOSITIO XXXIX,
Theorema.

Si per- parallelepipedi laters aduéie

. f‘ » hfdﬂl\m dill‘/“s ducantur
plana ; birum communis [¢étio, & -
parallciepipedi dimmesér bifariam
Je fecant. .

- Parallele~

PA‘D pipedi AB,

G laern  ad-

Nes E ucrfa AC,

: S DE bifaridm

M ; dividatur in

H - G,l?‘, P,Oi I’

n -H; T, ¢E

N T ur paiia
ducantar planh T@ PQ; HFGI 5 quorum
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tomriupis {e&tio fit LK.Sit item diameter
AB. Phico virimque bifariam diuidi in

un&o O. Ducafitur énim AL LE ; MK,
B i quas prinid probo iacdre indire-
&um. S
Dénonftratio. In eridngulis MXH,
BXT ;5 cim fatera TB,KH, zqualia finr;
ficut & MH, TK ( vipote dimidia late~
fum #qualium) & abgulus KT'B,2qualis
fic angalo MHK (per 14 )propter paralts
lelas MN , QT'; HK , 5 crunt linek
MK,KB zquales , & a:;gnli TkB, HMB
@qualés ; fed alterini HMB, MKQ fant
aquales (per 29 1 gcrlgo .oppofiti 4d ver=
ticem MRQ_, TXB {unt quales - ergo
{peris.s.) MB eft lineareta, ficar &
AR : & cam AM, FB, fint paraliel2(ve=
pote parallelz éidem DS ) AM, BE vni~
cum eric planum, inquo erit tam LK,
%uam diameter AB. Sunt item parallelz
B,LK;{per 16.} ¢im planum AMBE,in-
cidat in plana parallela PT, DB : quare
(per 4. 6.) itacrit EL ad LA, vt BO ad
OA : Sed primz funt zquales : ergo &
fecundz.
" Patiter ita erit AL ad AE, vt LO ad



345  Elementorum Euslidis. '
Es:fed prima cft dimidia fecunde : ergo
& OL eft dimidia lincz BE , feu LX illi
=qualis. Ergo LK, & AB bifariim diui-
duntur in pun@o O. quod crat demon-~
ftrandum. Lo
 Coroll: 1. Omnes diametri bifaridi
dividunrur in eodem punéto O. e
Coroll. 2. Prifmata triangularia einf>
dem altitudinis fe habent v bafes :
enim perficiantur parallelepipeda , cim
(per 32.) ca fehabeant ve bafes , & prifl~
maca rriangalaria fint eoram dimidia,fi:
cut bales funt dimidiz, eciam ea {e habe<
bunr ve bafes. / B :
. Coroll, 3. Prifmata quachmque ejuf-
dem altitadinis , quorum bales funt po-
lygoaa, {e habent vt bafesiquiain trian~
gularia dinidi poffung, quz fingula' ¢
pabeat vt bafes parcisles * & compongns
do» totalia fe habent v bafes,
Coroll. 4. Pariter poffunt applicari_
relique propofitiones parallelepipedo=
rum :ve, ea prifmarta effe #qualia quo-
rum bafes , & alitudines reciprocan-

tar,
' “Corol.
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" Coroll. 5. Similia Prifmata funt in
tnphcata ratione laterum homologo-
rum,-quia {i pesficiantur parall:lepxpc-
da, erunt etiam fimilia; ea autem funt
in triplicacd ratione laterum homologo-
rum (per 33.) ergo & prifimata, que
funt coram femiffes s cim Eabcant cadem
laxera ac paxallclcplpcda.

PROPOSITIO XXXX
Theorema.

Do prifmata cinfdem altitudinis,
gquorum vnsm bafin triangslarem
habeat , alind parallelogramman
duplam priovis, equalia funt.

Sint duo nﬁnata

™~ ABE CDG,mangula-
@Ana , ®qualis altitudi-
nis ; fitque bafis CFG

triangularis,& AE pa-
1allclogramma, fed dupla altelx;}tfz_s Dico



342 Elementoram Euclidis
prifmata ABE, CDG effe 2qualia. Intel-
ligantur parallelepipeda AH,GI effe pet-
fedta,

Demonftr. Cim bafis AE, fic dupla
2r'anguli CFG;ficut & parallelogramurm
GK (per 34-1. ) erunt AE,GK, zquaha

uarc(per 31.) parallelepipeda G,
unt 2qualia: f<§ prifmara(per 2 8.)hoxmh
funt dimidia : ergo criam zqualia erunc,

&%@&%
@ff '
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EVCLIDIS
LIBER DVODECIMVS.
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PROPOSITIO L

Theotema.

Polygona fimilia circulis infcripta
candem rationem habent, ac
 quadrasa diamesyornm.

Sint poligona fimilia ABCDE,FGHKL
circulis infcripta, Dico ptiu;_um candem
Ff a2
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gationem habere ad {ccundum,ac quadra-
tiim diametri AM ad quadratum diame-
tri FN.

. g Demonftratio.
ZTNG a P Cim polygoma’
\ ) \ fimilia Etpponan—
O € wr , erunt angu-
: ' © i B& G =qua-
- Jesseritque ve AB ad BC, ita FG ad GH:
" quare (per 6.6.) triangnla ABC,FGH -
quiangula (unt : ergo_& anguli ACB,
FHG aquales : & conlequenter {per 21,
.) anguli AMS3, FNG illis zquales;inter
¢ zquales erunt. Et cim anguli ABM,
FGN ia femicirculo ( per 1. 3.7) 1e&ti
fiat; triangula ABM, FGN zquiangula
erunc : & (per 6.6.) erit ve AB ad AM,ita
FG ad FN s ergo (per 22.6.) fi fupra pri-
mam & tertiam defcribantur fimilia po-
lygonia , & fupra fecundam’ & quartam -
alta fimilia,;nempe quadrara, erit polygo-
num ABCDE, ad polygonum FGHK vt
quadratum ex AM , af quadratii ex EN,
quod crat demonftrandum.
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Lemma,

Si proponatnr quantitas minor civeu-

: . dos inferibi poterit circulo polygo-

. num ordinatum: maius illi quan-
titate. St

N_H O  Sit magnitudo A, minor
cireulo B. Dico eidem circym
1)o B énferibi poffe polygo=
IR, nUm orRinatwm maius quai-
o -y titate A. Sit magnitudo G
‘ G ‘ exceffus,circuli fupra qui-
: TV titarem Asitavt A cum G
adaquent civculum. Infcribatur circulo
quadratum CDEF , qued fi mains effes
guanvitate A haberemus intentum : fi ve-
_v0 fit minws 3 dinidantuy bifarcdm arcus
in lbLKL ; ita-vt flae oflogonsns: quod
mains non effer 3 diuidantnr latera oétos
“goni, vt fiat polygonum 16 latersm 5 Gre.
Dico eaniem dc/fribmdum aliguod polygo-
num mains magnitudine A boc eftsita vt
exceffus civesli  [upra itlt;df, minus fis
3
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quam G exce(Jus eiufdem circuli (upra A.
Producantur larera FC,ED, in N,0,duca-
tiirque tangens NHO,
DemonRyatio, Cigm ex civeulo auferarsce
plufquam dimidinm , nempe quadrarum
infcviprum , quod dimidium off quadrati
cizcumfcripti 3 @ ex roliguo, fou fegmentis
CHD, DIE, EKF, CLF, per infcriptiovem
oitogoni , auferacur plufquam dimidium,
“mempe triangula CHD , DIE,EKF, FLC :
clarum autem off triangulum CHD , effe
[emiffin rectanguli CO(pex 3 4.1, )ergo plufr
quam fzm_iﬂisfe_ ments CHD : Crira de ro-
diquis, Parster dum fir polygonum 16 laté~
 vumsanfereur plufqumn dimidium reliqué;
tandexpxelinquetnyr quantitas minor quam
G : [ed R quod relinquitur , eft excelfins
circyli fupra po!]fopum : orgo porerit tale
Polygonugp snferibis quod & civculo fyperes
tur mineri excally quam fit G : ergo quod
j::‘ mapiss quam A. quod erns desnitrarn~
(8 .
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PROPGSIT!O 1L
'fhcorema._

Cmuls fm mm'fe, ot qundmc
diséinettoram,

‘Pfoponantur clrcus
. ” A & B. Dico ita eﬁ‘:
AadB, vt quadiatum
diamcm CD, ad qua-

datam diaisietri EF
Sl hoc itd nob €ft, fic maior ratio A
ad B ; quam gisdrati Cb ad quadratum
EF :ergo aliqua quancitas fithér quam
K,quz fit G , eandem habebit ranonem,
ac quadratum ¢£CD, ad quiadratim €x
EF. Incelligatur pét lemma - fuperius,in-
fetiptum circulo & , polygonum ordina-
tn maiag quanufite G, & fimilé infcyiv

prud incelligatir clrcalo B,

" Demonfirygio. Polygonumlﬁﬁ:npwm
¢irculo A,ad fimile mfcnptum ‘citculo B,
fc habet, v qaadidniiti ¢x €D ,'3d qua-
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dratum ex EF : fed ita. fupponitur efle
quantitas G ad circulum B : ergo itacft
quadtitas € ad Circuld B,vt polygonum
A ad polygonum B: fed quantitas G mi-
nor eft polygorio A :'ergo{per t4.5.)cire
culus B minor effer polygono ipfi inleri-
ptotewm parte:quodcam fieri non pofls
fir, dicendum cft quantitatem G, minoré
circulo A,non eam habere rationem
circalum B, quam-habet quadratum ex.
CD,ad quadratum ex.EF,~ QuarcAad B
aiorem rationem noh - habet , quam
quadiatum ex CD ad quadratum EEF.

" Coroll.1. Circuli funt in duplicard ra-
tione diametrorum , quia quadracta dia-
metrosum ; vt fimiles figure (per 20.6.)
func in duplicati ratione fuorum laterd,
Cor.2. Circulifunt in e3dem ratione,
ac fimiles polygoni, intra ipfos deferipti,
* Cotoll. 3. Ex quibus colligere licer
xégulam generalem,nerope, Similes figurz
satra alias deferipta, & ad'illas magis,ac
magis accedentes, hoc eft , ita ve in illas

definant ; [emper eandem rationem [era-
vent : etiam figurz continentes candem
tationer habgbuat. Ita quia polygona
, _ Lot
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fimilia, intra circulos deferipta » femper
candem ratienem habent 5 ac quadraga,
diamérrorum 5 ipfi circuli eandem ratios "~
nem habebunt : que eft methodus me- .
tiendi emnia rotunda , vecylindros's co-
npos, fpheram, &alia.” -

 LEMMA.
I-‘igum s cuins clementa &crefd»t

in ratione duplicata , progreffio- .
.+ mis Arithmetice 5 et fub tripla fi-

" .5 gure non decrefcentis ciufdem alti-

" tudinis 5 & bafis.

Hoc lemma defumitur ex methodo indi-
uifibilium 5 efique vnierfaliffimum 5 ¢
faciles & compendiofum ad probandas fe-
quentes propofitiones 5 qua lomgo civemiss

ab Euclide probantwy 5 quars cim facilita- - -

sem in omnibus affectem » illo vtendung.

ceonfui, :

. Proponatur igitnr parallelogrammun

guodehmaue ABCDG trimg:;lum BCD,
&



$g0  Elementorsm Euclidss
A ED cinfders alsisndints y &0

: bafis:Sintque duite quot-

K+ P guot voluerisuns linea baw
H 9 f paralictas qui sorsim
B o paraliclogrammuns -, &

triangulums replsant ; its
s vtrague fignrs bis lineis quafi filis
contexta fit, Hec exunt olementa vtrisi{que
figwras qua in triangulo decrefcent s in rae
tione progreffionis arithmetica vulgaris;has
efty fi altitudo DO , intelligarsr dinifa in
partes aquales s & incipiondo 3 punite D,
deorfum werfus 5 reprafenset progreffispem
arithmeticam yuigarem s trefeent elexpen~
ta trianguli iuxta illam proportionem.
Nam (per 4.6.)itaeft PPadDG, ¢
MN, 2d IG : & & bafs [urfum afeendendo
deforefient slementa triangnli. Lam verd,
fubra finguln olementa jfu lineas trian-
gulis parallolas bafi vt BE , 1G , MN , &
wlins eromesyincelligantus figsr4 flmiles v.g.
triangula (imiliss vel quadrats, vel pogf-
-§ona queciimque fimilin, vl ssiam circuliz
guia hac omnia funt in rations duplicard
- fuormm Insersms 3 figures qua generabune
tur 2 habebunt demensa desrsfornsingin ras
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tione duplicata progreffionis Arqhmmu
tlQl;:dm;f? ﬁgurz erunt pr::;mdes.ml con,

b [uora liness paraliclogrougmi pas
vallclai bafs , fimiles fzwre m;ell:ymgr .
cxurgent prifmatq » qut cylindri. Dico ere
goin hoc lemmate , ﬁguram g/anmwrma
le:;sfmmm ip duplu‘?ﬂ ratione proe
reflionis drithmetice , effs nmqvp pm
m figury cinfdes bafis) O sleitndinis
cuins elemynta ngp decyefcuns,

Hoc lemips poseft prymd proppmi ip ners
meris. Si epigs deniyr musperi crofcentes
in duplicacd ratipge. [prici arighwetice »
& totideny :mam qusles magimo': b
. prive et
A0: 342 304 4. 6 7+ 8 9. payle ma-

B OeLegr 91643 5:8 649 4.1+ 1Py triena

. fe grlmm
c.mjﬁc csm(fo fm&«m FMins wumiya-
1er off vaism > Q@ devominesor vumeri
Joxsuplvs nymeri rRnaTmy FH4¢ reguln

ndnuions m

 SUIBaBIKY JAiOR. GUatr &mm o ¥
49 GUsHR i X 4 Hi fignriom der
frefcensom xepralivens s {maniny: setix

dewy um&«m 83 cegtw $:939:9=
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fem 36. Dizo 14 effe numerum majovem.
triente priorumsita vt exceffus it vna d;
cima oftava fradio exprefsa vnitate
numero 18. qui e} fextuplex numeri ter-
mrinorum pofk 0. funt ‘enims tantum sres
termini poft o. T o
.~ Secundd proponantur § termini o. 1.
4. 9. 16. borum [umma 30. totidem. 4~
quales maximo nempe 16. 16.16. 16. 164
efficiunt 80. triens buins numeri 80 ef?
26. cum duabus tertiis, qui exceditur &
humero 30,boc pumero 3 cum vna tertia;
nemp? wna vigefima quarta, hboc eff nu~
merus 30, eft ad numernm 80,vt vna ter-
tia,plus vna vigefima quarta ad wnitaté,
- Tertiv affumamts 6 terminos; erit ex~
eeffus figure’ decrefeentis , [upra trientem
figura integre wniustrigefime.

Si effont 101 termini , figura Aecrefcens
-excederet tyientem figurs integre tantom
bac fratlione vni {excentefimi. Si verd
effent 1001 termini , figirdldecrefcens fu-
Prraves tiientem ond tantims fcxies mil-
Yefimi parte. Ergo qﬂ)“‘plum fuering ele-
menta’s e magis accoditur. -ad trientem,

Qeia aiem fgura-quaonmus in plue

.t .



ves & plures bincas diwmdi potoft ., aue

[altem intelligi effe dinifa s in tor dinidi .
poterit vt exceflus iile euansfear, feu fie

sminor , quiciimaque quantitate : ergo fie
gura decchu»}- igr rﬁ?iwi? duplicar 4ri:}1i
metica progreffionis.eft triens figura integre,
- It tamen demonfbrari poteft geometri~
£ In [uperiori figurd , fupponatur paral-
telogrammum AC s contextum effe lineis
' pavallelis bafs BC. Duci autem dusé tan~

tism KN > HG '} fit ctiam tvinngulum.

BDC, camder habens bafin , & altitu~
dinem : tum intelligantur (upra fingulue

linems paréliclogrivmmi AC s fingwia qua- -

drata, aut alie quecémaue figure fimiles.
Yem intelligacur fadtum (Bpra fingilas
dineas triangmli- BOC. Dico omnia qua-
Arata trianguli BDC ,:fen quadrati omp-.
nium linearum trisnguli BDC parntlels--
rumbafi » effe trientens omninm quadva-
toruim parallelogrammi. = - -

. Demonfiratio. Primd cim’ triangula
BGD's BFI fint fimilix,erunt in disw
Plicatd rasions lince: BF y ak-“BC) ( per
19. 6..) hoc eft 5 omnes lines triangu-
k BFI.d'mtm»gnlé BGD, erant

g3
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in duplicaté ratione linca BF ad RC. Eff
@utens BE ad BC, vt t ad 2 : & ratio
duplicata rasicnis 1 ad 3 ,eff vt 3 ad 4 ¢
ergo ommes linea trianguli BFI , #d omnes
trianguli BCD 5 erunt vt ¥ ad 4. Quia
autem fam quadratas quam fimiles figure,

Junt in duplicata racione Laterum homolo-
govsm s (per 20.°6.) exunt omnia quadya~
ta trianguli BIF o ad omnia trianguli
BCD , in ratione duplicatd x ad 4 »
fen ut v ad 8, Secundd 5 cim lipea
KN, & plia quacimque parallelograme

mi AC , it dixifa bifaridm iv L, é’ non
bifariam in M. ( juxta 0. 3. Eucl.)

erunt quadrata pavtium incgsalivm K M,

MN fumsl > duplicia quadratorum KL,

LM, Ergo quadrata srapezij ADIH, fese

illi equalis BCGI ; & quadrasa triapguli

DIG shoc eft y quadrasa tasius srianguli
DBC, funs dupla s quadrasorsm paralie-

Logrammi Al, & trianguli EID : quare i

eddapiyr. quadrata pgrallelogrammi HF,

© trianguli BFI ; evit aqualitap inser
quedrprp trianguli BCD > & qadrats pa-

tallelogrammi AF s @& triangslorsm EIDy
BIF.; fod vidimus quadraa trisnguld

¢ 0
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BCD, effe otupla quadratorsm triangu~
L EID ;& confequenter quadrupla qua-
dratorum triangulorum EID > BIF 5 qui~
bus fublatis  quadraca trianguli BCDsad
quadrata parallelogrammi AF , fe babe-
bunt vt 4 ad g : fed quadrara para’lclo-
grammi A€ 5 [unt quadrupla quadri-
sorzm pavallelogrammi AF ( per 20. 6.)
ergo ; fi hec fint 3, hac erunt 13. Ergo
quadrata trianguls DBC, ad quadrata
parallelogrammi AF , fe habens vt 4 ad
3.3 nempe funt illorups tertia pars. Quod
demonftrandum evas.

ok
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PROPOSITIO IIL
Theorema.

Omnis pyramis triangularem babens
bafin , dinidi potest in duo prif-
mata aqualia s que fimul fumpta
majora fint dimidio Pyramidis :
& in duss equales pyramides, fi-
miles toti.

A Huc propofitio eff
tantim veilisy ad de-

E monfirationem quin-

G - tam.per inferiptionem
. prifinstum 3 cim au-

B © tem quinta facilives
demonfiretur per lem~

. ma fuperius s inuti=

‘ D lis vedditur hec pros
pofitio 5 ficut & [equens,



Liber duodecimys. 3 7A
PROPOSITIO 1V,

Theorema,

Si due Pyramides disidantur fingn dg
le in duo prifmata ,
pyramides, & he ﬁmz‘hm erunt
omnia prifmata niws 5. ad em- -

' mia lmfmam alterius 5 vt lmﬁ:
ad
PROPOSITIO V.

.P_ymmzdu mmgulam' einfdem al-
titudinis 5 [e babent vt bafes.

PROPOSITIO VI

Pyramides quair)zqne ciufdem al-
titndings > [¢ babent vt bafes.

S Ha prepofiziones facitins AsAwcentnr
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ex feptimi s que fine illis e 8Ly
ex ngfirg lemmate.

PROPOSITIO VIL

Thestema.

Omnis Ryrawissy oft tevtiapars prif-
* maris  equalem bafin , & al-
tisudinem babentis,

- Sit Pyrpmis

AE quzcmque A
M 1 $ BCD,cnius ba-
DL I F:(séptiﬁpaBF,
intque  bafes

BCD . IXF aqpajes, fir commupigal-

* titudo AL. Dico Pyramidem ARCD,effe
tertiam parrem prifmatis EF. Intclligay
wur enim alticudo AL, dinifa in- quor-
climqug pastes:@quales. funpras indivi-
fibiliret , per quas ducantur {uperficies

Rarallcls 'plane halium < it eierm wna
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¥t.¢_ emnibys trapfiens per pyn&um M,
acien{qus in pyramide &Qionem PNO,

_ in prifmate QRS. _

- Demonftrar. Cim plasum trianguli
ADL , iagidat in planum pradium, &
- in planum bafium facier le@iones PM,
BL, parallelas ( per 16+ 11.) Ita often-
dam ON, CD; PQ, BZ; PN, BD, pa-
rallelas effe, Quare ( per 10. 11.) an-

1iPNO , BPC eruot aquales; ficue

QN s BCD. synt erge triangula BCD,
PON fimilia : cym linea LA fit diuifa in
partes @quales, hae repreeleprar progre(-
fianem arichmericam.EQ autem 1 crian~
gulo ALDwwg AL 3d AMs itz AD ad AN
& ira CD ad ON(per 4.6.)iriangula autd
fimiliaPNQ , BCO, (upr in daplicatd ra~
tione laterum homplegerum €D , NO,
feu AL ad AM. Idem digendam de aliis
omnibus trisngulis , qua (ung elementa
Byramidis. At vera dementa prifmatis
non deciefeunt : sRm enim tam QI RKi
quam IX, QR fint garallele s eric QIKR
parallclogtammym : quace { per 33.1.)
erunt QR, IK zquales : ficur KF,RS ; IF,
QS : quare (per 8.1.) sriangula IKF,QRS
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funt zaualia : ergo per lemma fuperias -
Pyramis ABCD , eft tertia pars prifma-
tis EF. quod erat demonftrandum.

Hzc demonftratio vim fuam obtine-
ret, ctiamfi pyramis triangularis non
effet polygona , & compararptur cum’
prifmate bafis triangularis , aut polygo-
nz : oftenderem cnim fimiliter in pyra-:
mide gencrari polygona fimilia , decre(~
centiain ratione duplicatd alrirudinum,
feu partium perpendicularis ; & in pri(-
mate fieri polygona 2qualia bafi. 2

Coroll.t. Cim autem prifmata 2qua--
lis altirudinis fe habeant vt bafes, pyra-
mides, qua it tertiz eorum parees , fe-

. habebunt vr bafés. Similiter pyramides,
quarum bafes, & alritudines reciprocan.:
tur, 2quales funt, &c.

Coroll.2. Habetur foliditas prifmatis,
fi cius bafis multiplicetur per akitudi-
nem ; nam alticudo indicat , quot plana
bafi parallela inueniantar:habetur autem.
foliditas pyramidis , fi bafis per tertiam
partem alutudinis muliplicerur,

B PN

PFROPO
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PROPOSITIO VIIL
Theorema.

Similes pyramides funt in triplicat&
rasione laterum bomologorum.
Sienim fint triangulares pyramides,

poterunt perfici prifmata, qua ctiam
@unt fimilia’, cmhabeant alqua plana, !
€ommunia cum ' pyramidibus : fed ( per ‘
coroll.3 9e11.)prifmara fimilia habent ra-

tionem triplicatam., faterum bomologo-

" Xum: ergo pyramides, qua funt corum |

fubtripl® ( per pracedensem ) habebunt
rationem triplicatam latexum homolo=

gerum,

Hh
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PROPOSITIO IX.
Theorema.

- tAEquales pyramides reciprocant ba-
 fes & altitudines; & que recipro-

cant bafes , & altitndsnes,aquales
Les funt. -

Haze propéﬁ:ié jam demonftrata eft
in corell. feptimz propofitionis.

PROPOSITIO X.
Theorema,
Conus ¢5% tertia pars cylindri aqualis
altitudinis, & bafis.
$ic conus ABC , & eylindrus DEGP,
quorum bafes BC, & PG fint zquales,8

altitado vtriafque eadem , nempe linea
AH, Dico conum cflc tertiam partem




" Liber duodecimus. 363
¢ylindr, Intelligatur cnim linea AH di-
uifii in quotcumque partes zquales fum-
ptas indinifibiliter, per quas extendgntur
fupetfidies parallele pland. bafium ; it .
pro omnibus {umpta quat tranfic per K 3
ducantur item axes AM, Nn. ,

. SoA -~ Demonﬁr.
0

o A E Cim planum
. ? ; tranfiens pet
B < 12 K, fir paralle-
—H ¢ G lum bafibus,
co—e PR T eruntOK,CH
parallele : ira oftendam IS > MX;; 10,
MC; IT,BM eflc parallelas : godem mo-~ -

do oftendam in cylindro lin¢ss VY, PG 3
RQ,FN parallelas effe. Secundd in trian~
§-sulo AMX , ita eft Al ad AM ; ficue
ad MX : pariter in trianFulq AMC,
aut AMB, itaeft Al.ad AM, ficut 10,.ad
MC.an: IT ad MB : ergo.itaeflt IS ad
MYX, ficut IO ad MG, aut IT ad MB:fed
MX. MC , MB funt zquales : ergo IS,
1O,IT funt zquales ; & cim fic ve AK
ad AH,ita Al ad AM; ita erit 10 ad
MC, ficut AK ad AH : quarc TSO eft
circalus, cuius radius IO minor eft radio

Hh »
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MG, in ratione AK ad AH ; {ed {per 2.}
circuli-funtin duplicatd radiorum : igi-
tur circuli » qui {uat elemenca coni', de-
crefcunt "in doplicard altitudinum. Ac
in cylindro cdm DE, PG, fint parallea
1z ; DP, EG, nN: parallel® erunt & z-
quales : paralleJ ctiam crunt VY ; PG,
Quare parallegogramma funt ;PNQV,
RPNQ_NGYQ: funt ergo (‘per 54.1. )
gquales VQ. RQ; YQ.: eft igitur circun
las VRY , #qualis bafi PFG.: non igitur
decrefcunr elementa cylindri, quod erat
demonftrandum. _— '
Coroll, 1. Cylindri & coni fe&i pla-
B0 bafi parallclo, fe&ione circulum effi-
ciune, & cylindri quidem~bafi 2qualem,
Coroll, 1. Habetur foliditas cylindri,
fi cius bafis per altitudinem multiplice~
wr : & coni, i per tertiam partem einf~
dem alicudinis. L

&4
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PROPOSITIO XI
-Theorc’mé.

Cylindri & coni cinfdem alsitudinis
[e babent vt bafes.

Cylindri fint eiufdem altitudinis. Dico
illos fe habere ad inuicem vt bafes. Sit
enim communis altitudo qug intelligatur
diuifa,in quotcimq; partes zquales qua-
tumlibet minutas, qu#' indiuifibilicer (i1
mantur , & per quas intclligantur duci
fuperficies bafibus parallele.

, Demonftratio. In illa hypothefi tot
fient circuli in vno cylindro, quot in
alio, & eque craffi : & cim fint bafibus
equales (per coroll. pracedens) crit ve bas
fis, ad bafin , ita omnes circuli vnias cy-
Jindsi , ad omnes circulos algerius cylige
- dri : & quiz in quicGmaque dinifione, tor
femper praducentur circuli in vno cylin-
dro, quot in alio; ita erit bafis-ad hafin
{per 15.5,) vcommes cimtl!fl v:iu'; cylin.
’ 3
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dri, fea ve vous cylindrus ad omnes cy~
lindri altcrins’, zcu ad alterum cylin-
drum. quod erat demonftrandum.
Sccundd. Quia coni funt trientes fuo-
rum cylindrorum , ita erit copus ad co-
pum, vt cylindrus ad. cylindrum,&; con-
fequenter vt bafisad bafin, =~ .°

PROPOSITIO XIL
Theorema, - o

Cylindri & coni.» qtmium bafes fum
equales, [¢ habent vt altitudimes.

“ Duo cylindri habet afes ¢quales.Dico
ita cffe voum ad alium,vtefus altitado ad
ultitudinem “alterius : intelligarur enim
~vtraque altitndo dinifa. in quot libuerie
partes aquales, & per fingulas duds effe
plana bafibus parallela ; fient in'verdque
cylindro circuli ®quales bafibus *: qua

cum finc zquales; ij etiam circull #qua-

les erape. . ,
Dem,Quor in vad aleicudiiit imnenifitar
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arres dliquota alterius, tot in vno cy-
Findro inueniuntur circuli feu partes ali+
quotz alterius cylindri , & hoc in qui-
ciimque dinifione accidet : exgo ( per de~
fin.g.5.) iraerit cylindrus ad cylindram,
vtaltitudo ad alutudinem, - .
Quia vero coni funt tertia pars cylin=
drorum ciufdem altitudinis , ii etiam (e
habebunt, ve alsitado -ad altitndinem

PROPOSITIO XIII,

~ Theorema, .

-8 cﬂindrm fue)y? pia_m 54]1'614:
Parallelo : isa crunt fegmenta
cylindrive fegmenta axis.

Cylindrus IH, fecetur pla-

no NO, bafi LK parallele.

Dico ita effe cylindrum LO

WL ad NH.ficut {cgmentum axis

10 ad OH. S

Demonftratio. Cdm planum triangu-~

K HMI (ecee plana paralicta LK , NOs
- Hbh 4
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ericve HNad NM , ita HO ad OI : fed
HN eftaltirudo cylindri OH & NM,cy~
lindri LO &{per pracedent.)(e habent,cy-
lindri #qualis bafis, vt altitudines : erga
ita eft cylindrus LO, ad cylindrum NH,
vt axis 10 , ad OH, quad ¢rat demone
ftranduin, ,

"PROPOSITIO XIV.

. Theorema, -

Similes cylindri & coni funt in trie
licata ratione diametrorum
[uarum bafium.

Similes vo.
’f D H co  cylin-

) L, dros qui ta-
les funt , v

E cadem fic ra-

[ F tio diametri

bafium ad altitudinem : vt fi ir eadem
ratio AB ad CD , quz EFad GH. Dico
¢ylindrum AD ad cylindtum EH , cflcin
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in ratione triplicatd rationis AB ad EF,
hoceft , fifiat vt AB ad EF , ita EF ad
I, &YadK;itaefle cylindrum AD ad
EH, ficat ABad K. Abfcindatur GL -
qualis DG, eritque vt AB ad EF,ita GL
ad GH. Inzelligatar per L duci planum
MN bafibus paralletum.

Demonftratio, Cylindrus AD ad cy-
lindrum EN einfdem altitudinis, fe habet
vt bafis AB ad bafin EF,(per 11.) fed (per
#. ) bafes funt in duplicatd ratione dia~
metrorum, nempe v¢ ABad I;itcm cy-
lndrus EN ,-ad eylindrum EH , {c haber
vt GL ad GH (per 13.){cu vt AB ad EF,
aut I 2d K ; esgo ex ®quo , ita cft cylin-
drus AB ad EH, vt AB ad K : feu in trie
plicati diametrorum. Poterat etiam dici,
in triplicat} altitudinum.Quia autem co-
ni {unc tereia pars fuoram cylindrorum,
crunt etiam ad inuicem in rriplicard dia=.
mcuorum, quad erat demonftrandumg.



370  Elementorum Enclidis
PROPOSITIO XV.

Theorema.

oKquales coni s & cylindri recipro-
cant bafes , & altitudines :
& viciffim.
e . Sint cylindri AB , CD
E A @quales. Dico ita effe ba-
: @B fin B, ad bafin D, ficur al-
. =P t'tudo CD), ad AB, Sic al-
‘ . titudo DE , ®qualis akti~
¢udini AB. :

Demonftratio. Cim AB /DE fint z-
quales, erit cylindrus AB ad cylindrum
DE, vt bafis B ad bafin D ( per 11.)pari-
ter cim cylindri DC, DE habeant ba-
fes*mquales, erit altitudo DC, ad altitu-
tudinem DE , feu AB ; vt cylindrus CD
ad cylindrum DE ( per 13. ) fed cylindri
DC, AB,ad eundé DE,candem habent ra-

tionem ( per 7. ¢. } cim fint 2quales :
ergo vt bafis B ad bafin D, ita altituda
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€ D ad altitudinem AB.

Viciffim.Si fic ve DC ad AB, ita bafis B
ad bafin Djcylindri AB,& CD,eandem ra-
tionem habehunt ad cylindrum DE;crga
(per 7.5.) crunt zqualcs.

Cim autem coni fint tertiz partes
fuorum cylindrorum, c&dcm modé fe
habcbunt. .

B &%ﬁ% :
- - &%

o
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"PROPOSITIONES
XVL & XVIL

Locd iffarum s que [um difficiliores,
& qua tantum proprer. XV11J.
proponuntur 5 [ubflituemns duo
Lemmata faciliorasquibns candem
demonftrabimus. Exclides enim
per inferiptionem  polyedrorums,
[phere. dimenfionem aggreditur ;
n0s per infriptionem.cyisndrorum,
¢am abfoinemus.

&
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LEMMA L

S detur quantitas minor [phara ; tor

cylindrs inferibi poterunt [pheres

vt omnes [imul [umptssea quanti-

gase fint maiores.

sit [pbarascs

ins mMAXimus fes.
@ L micirculus ABCy
CGF FG o irque quantisas -

"D minor illd

Jpbard. Dico [phare inferibi

% poffe cylindros » ita vt 4 om=

nes [imul fumptis maiores fine

quantitate D : [emidiameter EB, in quot~

chmque partes aquales dinidasnr 3 per

quas agantur parallele diametre AC,prodn=

&ifque lateribus fiant parallelogramma

tam inferipta 5 quam circumferipta circus
lo. Numerus circumfcriptorum vnitates .

[uperabis numerum infcriprorsms Vi pases
% fignrd, )
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Demonfiratio, Parallelogramma inferis
Pta; [uperantur & cirpumfciiptis paralles
logrammis, per que tranfit circumferentias
que fimul fumpta , squalia funs parallelo-
grammo AL. Intelligatur wolvi femicir=
culss circa immotam (emidiametrum EBs
sunc finguls parallelogramma defcribent
cylindros s tam inferiptos, quam circame
Jeriptos [phare s exceffus auteri cylindvo~
rum circumferiptorums [upra incriptos : a-
qualis eff cylindro defcripto & parallel~
Lrammo AL -: ﬁd [phara minsts excedit
vlindros inferiptos 5 quam circumfcripti
(cim intra civeum(criptos contimeatur)igi
twr exceffus [phare [upra inferiptos, minor

oylindro  AL. Supponamus exseffum

[phare fupra quantitatem D » effe folidum
H: quia femidiameter porcf in plures &
Piures partes dinidi, @ qud in plures dixi-
ditur; ed cylindrus AL minor efb.> eo quod .
minorem habeat altitudinem, quare poterit .
in tot disidi vt cylindyus AL , minor fit
“quansitate H 5 & tunc exceffus [phara fu=
Pra cylindros inferiptos, minor erit , quam
exceffus einfdem [phere fupra quantitatem

¢ ergo cylindri inferipti' maiores Suns .
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quantitate D, Et quod dixi de wno ho-
wiifpherio de alia etiam intelligi poteft,
Ergo tota diameter poteft ita [ubdinidi, vt
cylindri infcripti in toth [phard maiores
Jint quantitate D. qued erat Aemonfiran~
um.

LEMMA 11

Similes  cylindri infcripti dnabus
Jpharisshabens yationem diame-
trerum triplicasam.

In
?uabu:
pharis.
A,6B,
fint duo
cylindri
. red¥i fi-
miles , prodwdi ex circummolutione fimi-
Lium reGangslorum CD,EF; circa immotds
diametros LM, NO.Dico cylindrum EFad
CD ¢ffe inratione sriplicata diametvi LM,
ad dismesrum NO.
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Demonfiratio. Cim vedtangula CD,EF)
fint fimilia, ita evit PD, ad PC , aut HG,
fieut FQad K15 & ita PH 4d HG , ficser
KO, adK1: & cim anguli K& H fint
vedti s erun (per 6.6. ) triangula K1)
HGP fimilia. Quare erit HP 44 GP ; ficu?
KQ ad 1Q): & eorum dupla fimiliter.nem-
pe PD ad ML, ficut F6) ad ON fed FB)s
DP, [unt diametri bafium cylindrorum,
t per ¥4.) &ylindri fimiles funit in triplicas
24 diametrorum [uarum bafium : ergo
¢ylindri CD, EF [unt in triplicatd ratio-
ne diametvorum ML, NO. quod exat des

monflrandume =~ _ow
v AN
. \ -
~,v' . "
SIck

PROPO
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PROPOSITIO XVIIIL

Sphare babent inter [z vationem dige.
metvorum ':riplicatdma R

: . Sint fphararum A
» /” A\ & B diametri CD,EF,

e_V w Dico {pharam A ad
fpharim B, habere
e _ -griplicatam rationem

diametri CD, ad diametrum EF ; fi enim’
hoc ita non fic s alterutra verbi grarid
A ad B,maiorem rationem habebit,quam
ttiplicatam rationis CD ad EF : igitur
dari poteft G quantitas minor ; quam
{phxra A, quz ad B , habeat triplicaram
rationem illius, que eft CD ad EF qua-
xeper (lemma primam ) poverunt {phaerg
A infcribi cylindri, qui fimul maijores
erunt quantitate G. Intelligantur roti-
dem, & fimiles inferipti {phzrz B.qua-
se (per lemma.2.) éxlipdri A ad cylindros
B, habebunt rationcm triplicatam QD
adEE i
i

&~ 2.
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Demonftr. Cylindri A, ad ¢ylindros 8,
rationem habent triplicatam CD ad EF ¢

fed quantitas G ad fphzram B , haber °

etiam rationem triplicacam CD ad EF
Cr§9 ita eft quantitas G ad {pharam B,v¢
cy

indri A ad cylindros B : fed quantia .

tas G minor eft cylindris A :ergo ( per

14.5.) [phzra B,minor effer cylindrisB,

uod eft abfurdum ; cim in ed fint in«
?cripti.

Coroll. Spharz funt inter fe, ve eubi
uarum diametrorum.: cdm enim cabi

fint parallclepideda fimilia , habebune

}per 33.11.) rationem laterum triplicaras
ed fpherz habent ctiam rationem diae
metrorym triplicatam y ergo (phazrz fune
inter fe, vt cubi fuaram diamctroa
tum,

FINIS.

.
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