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LIBER TERTIUS. 47

Idem vero retang. fub AD, DC = gqvadrato
| re(tz DB (per hypoth,);

' Ergo qvadratum DE == qvadrato DB (per
Y. ax. ) ac propterea linea DE = linez DB
(per 8. ax.)

Porro'retta FE = refte FB (per 1. def, 1,) 3
in triangulis igitur DEF, DBF, duo latera DE,
EF, duobus DB, BF funt eqvalia & bafis ipforum
FD comniunis , angulus igitur DBF = angulo
DEF (per 8. 1.)3

Re@usautem eft DEF angulus(per18.3.),

Ergo & angulus DBF eft refus(pert. ax.) s

Et quoniam reéta FB per circuli centrum tranfit,
ideoqve eftcirculi femidiamerer (per 15.def, 1. ), re-
&ta DBab extremitate femidiametri FBad 1ngulo=
reétos dudta circulumABC contingit(per cor 16,3

. Quvod erat demonftr.

.). B

BUCLIDIS "
ELEMENTORUM;
" LIBER QUARTUS

DEFINITIONES,
¥, Jqigura rectilinea in figura re@ilinea infcribi
dimtur. gvande unusqvisqve figore inferi-

pre angu!us contingitunumqvodqve latus ejus,
in gqva inferibituar,

2., Figura fimiliter circa figuram circumferibi di-
citur, gvando unumquodgve latas circumfeii-
piw
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ptz-contingit unumqvemqve angulum €jus,
qve infcribitar. \

3. Figura redilinca in circulo infcribi dicitur,
qvando unusquisqve inferipte figure angulus
circuli circumferentiam contingit,

4. Figura redilinea circa circulum circumferibi
dicitur, qvando unumqvodgqve latus circume
{cripte circuli circumferentiam contingit,

5. Circulus fimiliter in figura re@ilinea infcribi
dicitur, quando Circuli circumferentia unum-
qvodque latus ejus , in gva inferibitury con-
tingit,

¢. Circulus circafiguram rettilineam circumferibi
dicitur , qvando circuli circumferentia unum-
qvemgve angulum ejus , circa qvam circum-
{cribitar, contingit, :

=, Retta linea in circulo aptari dicitur, quane
do ejus termini in circuli ciccumferentia
fuerint,

PROP. 1. PROBL,

In dato circulo datz reGe linex; qve diame-
$£0 €jus NON Major fit, zqvalem reftam lineam
aprare, :

Sit datus circulus ABC, data autem: rea lincs
1) non major circuli diametro > oportez 2 circulo
ABG recie linez D aqualem reclam lineam aptare,

Conftru&io,

1. -Ducatur circuli ABC diameter; Si igiturBG
fic zqalis ipfi D, factum jam erit qvod pro-
ponebatur.

o R
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ponebatur.  Etenim in circulo ABC aptataeft
BC re&tz linex D xqvalis;

2. Sin autem major eft BCqvam D, ponatur ipfi
D =zqvalis CE (per 3. 1.} 4 deinde centro qvi-
dem C intervallo autem CE delcribatur cir-
culus AEG (per 3, poftul,), & CA jungatus
(per 1. poft.).

Demonftratio,
Qvoniam pun@um G eft centrum circuli AEG;
erit
CA = CE(per1s.defllib, r;
SedD == CE (perconftr)
Ergo reGtal) = redx CA (pert.ax.),
In dato igitur circulo ABCdatz reiz linez Dy

‘que-non major eft circuli diamerro, zqvalis aptatd

et CA; Quod evat faciendum & demonflrandum;

PROP, 1I. PROBL.

In dato circulo infcribere triangulum =qvians
gulum dato triangulo.

Sit datus circulus ABC, datum attewn triagngtis
lam DEF: oportet in civeulo ABC inferibere iris
angulum triangulo DEF equiangulutis,

Conftructio.
3. Ducatur reta linea HHAG contingens circblum

ABG in pundlo A
2. Ad re@am lineam HG & ad pundtum in ea

A conftituatur angulus HAC = angulo DEF

(per 23.1.) 3
3. Ad reftam lineam HG & ad punéum in ea A

D © rarfus
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rurfus conftiatur angulus GAB = angulo
DFE & BC jungatur,
Demonftratio,
~ Qvoniam circulum ABC contingit recti GH,
a contaftu autem duéta eft AC, eritangulus HAC
=qualis e, qvi in alterno circuli fegmento confi-
ftit, angulo, videlicetipfiABC (per 32.3.)5

Sed angulus HAC = angulo DEF ( per con-
ftru&,);

Ergo & angulus ABC = angulo DEF (per
T, (2%

Eadem ratione & angulus ACB eft zqvalis
angulo DFE:

Religvus igitur angulus BAC, religvo angulo
EDF zqualis erit (per 32.1.)

Ergo triangulum ABG triangulo DEF eft acqn-
angulum, & in circulo ABC inferiptum eft (per
3. def. 4.,

Quod erat fac. & demonfir,

PROP, Ill. PROBL.,

Circa datum circulum circumfcribere triangu-
lum; xqviangulum dato triangulo.

Sit datus civculus ABC, datum auten triangs-
lum DEF : oporter cirea civculum ABC civeum-
fcribere triangulum equiangulum triangulo DEF,

Conftructio.
1, Protrahatur EF ex parte utraqve ad puna

H, G, (per 2. poft.);

2, Sumatur circuli ABC centrum K (per 1. 3.) 3
3. Recta

MRS AT D i o e S

e N s
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3. Reda linea KB vtcunqve ducatur, conftituas
turqve ad lineam KB, & ad punflum in ea K
angulus BKA = angulo D EG, angulo autem
DFH = angulus BKC (per23.1,);

4. Per pun&a A, B, C, ducanrur rectz linem
LAM, MBN, NCL, circuliim ACB contingen-
tesi(peritgy 3.)

Demonftratio,

Qvomam refte LM, MN, NL cireulum con-
tingunt in punctis A ; B C, ( per conftrud, ) a
centro autem K ad pun&a A, B, C, du@i= funtre-
&z KA, KB, KC, erunt anguli ad punéta contadtis
A,B,C, recti(per18, 3 ks

Porro quoniam AMBK (qvod in duo triangula
dividi poteft) anguli qvatuor qvales funt qvatuor
angulis relis (per 32, I.), € qvibusanguliKAM,
KBM funt reéi; erantreliqvi AKB, AMB duobus
rectis mquvales ;

Sunt auteni & DEG & DEF duobus re@is zqva-
les (per 13. 1,): Anguli igitur AKB, AMB an-
gulis DEG ; DEF funtzqvales, e qvibus AKBipfi
DEGelt zqvalis {per conftruét.): ergo reliqvus
AMB reliqgvo DEF =qualis erit (per 3. ax.)

Similiter demonftrabitur angulus, LNM ipfi
DFE zqvalis! Ergo & reliqvtis MLN eft xqvalis
reliqgvo EDF (per 32.1.):

Eft igitur LMIN tmngu!um zqviangulum trian-
gulo DEF, & circa circulum ABC circumferibi-

tur (per 4. def, 4.)
Quod evat faciendums,

D3z PROP,
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PROP, 1V. PROBL,

In dato triangulo circulum infcribere,
Sit datum triangulum ABC ¢ oporter in trigne
gulo ABC civculym infcribere,

- Conftrutio,

1, Secentur anguli ABC, BCA bifariam per re-
&as CD, BD, productas usqve dum conveniane
in punéo D (per g.1.),

2, A pun@o D ad reas lineas AB , BC, CA
ducantur perpendiculares DE , DG, DH (per
5 i)

Demontfiratio,

Quoniam angulus ABC bifariam fe@us eft, eri
ang. ABD = angulo CBD (per conﬁru&,) &
porro rectus angulus BED = re@o ang. BHD
(per ax. 10.) 5 duo igitur triangula DEB, DHR
habent duos angulos duobus angulis ®qvales &
usum latus DB utrigve commune, gvod feilicer
tni xqvalium angulorum fubtenditur Qvare
reliqva latera reliquis lateribus wqualia habebunt,
feilicet latus EB = lateri BH, &lat, DE = lat, DH
(per26.1.) Eadem ratione erit etiam DG = DE =
DH : ldeogve centro D, intervallo atitem DG
vel DE vel etiam DH deferipeus circulus transe
ibic per punéa E, H, G , arqve in his pundis
rectas AB, BC, CA continger (per coroll. 16, 3t
propterea etiam circulus in triangulo ABC in-
feripeus eft (per 5, def, 4.).

Quod evat faciendum,
PROP,

Rt T

S
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PROP. V., PROBL.

Circa datum triangulum: circulum circums
feribere,

Sit datam triangulum ABC: oporiet circa da-
gum triangulum ABG civculuin circumycribere,

Conftru&io,

1. Re@z AB, AC bifariam fecentur in punétis
D, E (per1o.1.)}

2, A pundis D, E, ipfis AB, AC ad reflos an-
gulos ducantur DF, EF (per11,1.)

Demonftratio,

Lincx DF, EF, ad reftos angulos dude, vel
$ntra triangulum ABC , vel in trianguli latere
BC. vel extra triangulum ABC convenient in
punéo F, j
1. Conveniant DF, EF intratriangulum #n punclo

F (vide Fig. 1.) & BE, CF, AF junganturs

Qvoniam igitur AD eft zqvalis reGz DB: bi-
fariam enim fe@a eft AB (per conftru&,) recta
autem DF utriqve triangulo ADF , BDF com-
munis, & angulus ADF mqvalis angulo BDF
(per 10.8x, )¢ erit bafis AF- = bafi B (per
4, 1.): Similiter oftendetur & CF zqvalis AF:
ergo & BF = CF: tres igitur FA,FB , FC inter
{e {funt zqvales, Hodh

Quare centro F, intervallo autem equali uni
ipfarum FA, FB, FC, circulus defcriptus etiam
per reliqva punéa tranfibit ;' arqve erit cir-

D) culus
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culus circa triangulum ABC circumfcriptus (per

6. def, 4.)

e. DF, EF, conveniant in veda linca BC, in
pundo F (ut inz, Fig.), & AF Jungatur
Similiter demonftrabimus pun@um F cen-
trum effe circuli circa triangulum ABC cir-
cumfcripti, :

3. DE, EF conveniant extva triangulum ABC

 rurfus in punélo F (ut in Fig. 3.): & jungan-
tur AF, BF, CF: S

Qvoniam igitur AD = DB (per conftr.) ; com-
munis autem & ad angulos reétos DF; bafis AF
bafi BF zqvalis erit (per 4,1.)

Similiter demonftrabimus & CF ipfi AF &qva-
lem effe, qvare & BF eft mqalis CE, rurfus
1gitar centro F, intervallo autem zqvaliuni ipfa-
rum AF, BF, CF, cireulus deferiptus etiam per
reliqva tranfibit pun@a 5 atqve erit circa triangu-
lum ABC circumfcriptus,

. Duod erat ﬁe:imrlﬂm.

Corollarium,

Ex his manifeftum eft, qvod, fi centrum cir-
culi intra triangulum ceciderit, angulus'BA C
exiftens in fegmento femicirculo majore ‘minor
eft reflo :  Si aurem ceciderit in re@a linea
BC, angulus in femicirculo reftus erit: & fi
extra triangulum ABC, angulus in {egmento mi-
nore femicirculo eric major reto, Quare fi datum
triangulum fic oxygonium, DF, EF intra trian-

gulum
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gulum convenient : Sin in €0 fit angulus re-
Qus BAC inipfa AC: & fifit major reto, ex-
tia A B CI

" PROP,: VI, PROBL.

In dato circulo qvadratum infcribere,
Sir datus civculus ABCD : oporter in circulo
ABCD quadratum inféribere.

Conftructio.

.. Ducantur Circuli ABCD diametri ad reftos
angulos inter fe AG, BD (per i)
2, Jungantur AB, BG, CD, DA (per poft, 1),

Demonftratio.

Quoniam E eft centrum circuli , qvatuor
autem anguli ad céntrum , E conftituzi , fcil.
AEB, AED, DEC, CEB funt recti ( per con-
ftru@. ) ideoqve omnes inter fe zqvales (per1o.
ax.) 5 porro recte EA, EB, EC, ED funt zqvales
(per 15.def. 1. )¢

Triangula igitur BEA, AED, DEC, CEB {unt
inter fe zqvalia, ac proinde bafes BA, AD, DG, CB
funt =quales (per 4. 1) 5 Qvare gvadrilaterum
ABCD eft zqvilaterum. ‘

Rurfus qvoniam recta BD eft diameter circuli
ABCD ; erit BAD {emicirculus § qvapropter
angulus BAD rectus eft (per 31.3.)4 Cum vero
eadem ratione demonftretur religvos angulos
ADC, DCB, CBA etiam eflere@os reGangulum
igitur eft ABCD gvadrilaterum 3 oftenfum autem

D 4 eft
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eft equilaterum efle : igitur qvadratum et (per
29. def, 1.) & infcriptum eft in circulo ABCD
(per 3, def, 4)

Qvod erat facigndum,

PROP, VII, PROBL,

Circa datum circulum quadratum circum-
feribere,

Sit datus civculus ABCD ¢ oportet civca ABCD
circulum quadratum defiribere,

Conftruio,

(1) Ducantur circuli ABCD due diametri AC,
BD ad rectos inter fe angulos § & (2) per pun-
&a A, B,C,D, ducantur re&a: FG, GH, HE; KF
contingentes circulum ABCD (pers7. 3, )

Demonftratio.

Qvoniam refta FG circulum contingiry a cen-
¢ro autem E! ad pun@tum contalliis A dudta eft
recta EA 3 erunt anguli adAie&i(perIS 39

Eadem ratione & anbuh ad punca B, C, D,
funt redti,

Porro qvoniam angulus AEB eft re&us,
EBG etiam reclusy eric (pe1 28:1,) 6 H 1pﬁ
AC parallela ! eadem ratione & AC parallela
eft rettz FK$ qvare GH & FK inter fe funt
parallelz (per 30.1,).
~ Similiter demonftrabitur & utramqve ipfarum
GF, HK 1pﬁ BED parallelam efe 3 ideogve GF,
K etiam inter fe parallelas, '

Paral-
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Parallelogramma igitur funtGK, GC, AK, FB,
BK; ac propterea GF = HK; GH vero = FK
(Peri34. 1:)s

EtgvoniamAC = = BD (perxs.defir,)fed& AG
qvidem utriqve ipfarum GH,FK eft zqualis,BD ve-
ro eqyalis utriqve,GF,HE urragve igitar GH, FK
utriqve GF, HK, zqvalis erit, Qvarexqvilaterum
elt FGHK qvadrilaterum.Dico& retangulum effes,
quoniam enim parallelogrammum eft GBEA atqve
angulus AEB eft reCus & ipfe AGB angulus
reus erit, (per 34.1) :Similiter demonftrabimus
angulos etiam, qvi ad puatta H, K, F funt con-
ftituri recos efle; Re@angulum igitur eft gvadi-
laterum FG, HK } demonfhatun autem eft &
eqvilaterum ; igitm qvadratum eft ; & circume
feriprum praterea eft cirea circulum AﬁCD

Qued erar fmmzdzfm,

PROP. VHL PROBL.,

In dato qvadrato circulum infcribere,

Sit datumquadyazum ABCD & oportet in ABGD
gquadraro circulum inferibere.

Conftructio,

1. Utraqve ipfarum GH, GF fecetur b:fanam in

punétis, A, B (per1o.1.)7? :
2, Per pun@um A alteruwri ipfarum GH, FK,

parallela: ducatur AC, per punf@tum vero B

ducatur BD parallela aleerutri GF, HE ( pex

It

Dico: circulus centro Eintervallo EA defcri-
ptus qvadrato inferibetur,

DYy Demonftratio,
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Demonftratio.

Quadrati FGHK latus FG = lateri GH; ergo
lateris F G dimidium GA zqvatur lateris GH,

dimidio GB ( per 7. ax.), & qvoniam recta AC

eft parallela re&tz GH , re@a autem BD parallela
reGtz GF; eft igitur AGBE parallelogrammum
habens oppofita latera =qvalia,
latus nempe AG = lateriBE |
&lat, GB = Tateri AE { (Per34.1.)
Sed latus AG, & GB funt ejusdem magnitudi-
nis (ut fupra oftenfum eft)§ ergo & BE, AE funt
zqvales (per 1,ax )3
Eadem ratione demonftrabitur parallelogram-

ma effe BHEC, AEDF, eorumqve oppofita latera

elle zqvalia,
latus nempe BH = lateri EC 1
&litus AF = Literi ED p(Per34e1.)

Qvoniam autem BH = GB, & AF = AG ( per
conﬁr.);
erit etiam GB = EC | ;
& AG= ED J}(per raakals
Sed GB = AG (utfupra); ergo&FC = ED.
Et rurfus, qvoniam oftenfum eft, iisdem 2qva-
libus AG, GB lateribus, etiam ®qvalia efle latera
BE, AE, qvatuor igitur Jatera EC, ED, BE, AE
erunt inter fe zqvalia, ~ Qvare centro E, inter-
vallo EA fi defcribitur circulus, per reliqva puncta
B, C, D qvoqve tranfibit, & unumqvodqve qva-
dratilatusin punéis A, D, C, B tanget; datogqve
igitur qvadrato, infcriptus erit. ;
Quod erat faciendumn.
PROPo

PrTe——
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PROP. IX, PROBL,

Circa datum gvadratum circulum circumfcri-
bere.

Sit datwm quadratym ABCD: Oportet cived
quadratum ABCD civculum circumfevibere,

Conftructio.

Jungantur AC, BD, qve fe invicem in puncto
E fecent,

Demonftratio,

Triangulorum ADC, ABC, duo latera funt
equalia, latus fcil, AD = lateri AB 5 latusautem
AC utrigve eft commune! & qvoniam bafis BC
etiam xzqvatur bafi DC , erit angulus BAC =
angulo DAC: angulus igitur DAB bifariam fetus
eft a recta linea AC,

Similiter demonftrabimusunumqvemqve angu-
lorum ABG, BCD, CDA , bifariam fecaria reétis -
lineis AC, BD,

Qvoniam igitur angulus DAB angulo ABG eft
equalisy eritetiamanguliDAB dimidium EAB =
EBA , dimidio nempe anguli ABC ( per 7. ax,)}
ideogve qvalibus hisce angulis oppofita latera
EA, EB inter fe funt zqvalia (per 6,1.)

Eadem ratione demonftrabimus & vtramqve
re@tarum EC, ED utriqve EA , EB, zqvalem elle:
ergo qvatuor redte linez EA, EB,EC, ED interfe
{ant zqvales,

Centro
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Centro igitar E interyallo ‘autem zquali uni
iplarum EA, EB, EC, ED circulus deflcriptus
gtiam per reliqva punéta tranfibit, atqve erit
circumfcriptus circa quadratum ABCD.

Onaderat faciendum,
PROP. X, PROBL,

Tofceles triangulum conftituere,, habens -alte-
yutrum angulorum, qvi funt ad bafin duplum
geligui, ;

Ifofecles triangulum ABD eft conflruendum,
eujus anguli ad bafin. ABD & BDA finguli fint
®upli cjus ad verticenn DAB.

Conftructio,

1, Ponatur re@ta qvezdam linea AB, & fecetur in
punéto Cita, ut rectangulum comprehenfum
fub AB, BC, zqvale fit gvadrato ex CA (per
)

2, Centrzz A iutervallo AB circulus defcribatur,
BDF, (per 3. poft )3

3, In circulo BDF apreturrecta linea BD zqvalis

~ipfi AC (per1-4.)3

4. Jungantur DA, DC3 & triangulo ACD cir-
cumlcribatur circulus ACD (per §, 4.)

Demonfiratio,

- Qvoniam reangalum fub AB, BC zqvale eft
gvadrata recte AC ( per conftr,) , eqvalis autem
eft AC ipfi BD ; eric re@angulum fub AB, BC
gqvale qvadratorectz BD.

Porro

e SRR




LIBER QUARTUS; 63

Porto, gvoiiam extracirculum ACD fumptum
eft pun@um B, ab hoc autem pun&o caduntduz
retz linex BCA, BD, qvarum sltera gvidem
circulum fecat, altera vero in eum incidit, &
quia re&angulum fub 'AB, BCzqvale eft qvadrato
re@e BD; re@aigitur linea BD circulum ACD
in pundo D continget.(per37.3.)3

Rurfus qvoniam BD circulum contingit, & a
contaétu D duéta eft recta DG, erit angulus BDG
@qualis ei, qvi in alterno circuli fegmento con-
ftiruitur, videlicer angulo DAC(per32.3 )3

Cum autem angulus BDC =qvalis ficipi DAC,
communis addatur CPDA : totus igitur BDA eft
zqvalis duobus angulis CDA , DAC,  Sed his
ipfis duobus angulis CDA, DAC etism &qvalis
et exterior angulus BCD ( per 32. I, ): ergo
& angulus BDA zqvalis eft ipfi angulo BCD (per
T, ako).

Iterum angulus BDA eftzqvalis angulo DBA
(pet 5. 1.), nam latus AB zqvale eft lateri AD
(per 15. def, 1,) ergo & DBA ipfi BCL> aqvalis
erit,

Tres igitur anguli BDA, DBA, BCD inter fe
funt =qvales.

Qvosiam veroangulus DBA , vel (qvod idem
eft) angulus DBC zqualis eft angulo DGB; eric
latus BD zquale lateri DC (per 6, 1.):

Sed recta BD zqualis eft reétz CA (per con-
{lrud,): ergo & DC zqvatur rect= CA & quare &
angulus CDA =qualis eftangulo CAD (per 5.1.) ¢
anguli igitur CDA, CAD fimyl fumpt ipfius
anguli CAD dupli funt,

Eft
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Eftautem & angulusBCD wqualisangulis CDA,
CAD fimul fumptis: ergo & ang, 8CD dupluseft
ipfius CAD,

Sed angulus BCD eft =qvalis alterutri ipforum
BDA, DBA : qvare & alteruter ipforum BDA,
DBA ipfius DAB (vel CAD) eft duplus,

Ifofceles igitur triangulum ADB - conftitutum
eft, habens alterutrum eorum angulorum, qvi
funt ad bafin BD duplum reliqvi,

Quod erat faciend,

PROP. XI, PROBL.

In dato circulo pentagonum =qvilaterum &
zqviangulum infcribere.

Sit datus civculus ABCDE: oportet in ABCDE
eiveulo pentagonum equilaterum & aquiangulum
inferibere,

Conftructio.

1, Ponatur triangulum ifofceles FGH habens

aleerutrum angulorum ad G, H duplum anguli,

qvi eft ad F (per 10, 4.)

2, In circulo dato infcribatur triangulum ACD,
triangulo FGH zqviangulum (per2.4.);

3. Anguli ad Bafin ACD, A D C fecentur bifa«
riam recis CE, DB, occurrentibus circumfe-
rentiz in punctisB,E (perg.1n.);

4. Ducantur reGz AB, BC, DE, EA,

Demonftratio,

. Qvoniam uterque angulorum ACD, CDA
daplus eft anguli CAD, & fedii funt bifariam a
: redlis
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reétis lineis CE, DB ( per conftr.)! qvingve
anguli DAC, ACE, ECD, CDB, BDA funt inter
fe zqvales,  Alqvales autem anguli @qvalibus
circumferentiis infiftunt ( per 26, 3.)3 qvingve
igitur circumferentiz AB, BC, CD, DE, EA &qva-
les funt inter fe,  Sed ®=qvales circumferentias
zquales recte linez fubtendunt (per 29, 3.);
ergo & quinqve reclz linex AB, BC, CD, DE, EA
inter fe funt xqvales : zqvilaterum eft igitur
ABCDE pentagonum, Quwod primo erat. demonftr.

2, Qvoniam circumferentia AB zqualis eft
circumferentiz DE (ut fupra oftenf ) communis
addatur circumf, BCD, tota igitur ABCD circam-
ferentia toti circumferentiz EDCB eft zqvalis.

Circumferentiz qvidem ABCD infiftit angulus
AED), circumferentiz vero EDCB infiftit angulus
BAE: ergo & BAE angulus et eqvalis angulo
AED (per 27. 3.).

Eadem ratione & unusqvisqve angulorum ABC,
BCD, CDE alterutri ipforum BAE , AED eft
@qualis : &qviangulum igitur eft ABCDE pen-
tagonum,  Quod 2do erat demon/ir, ;

In dato igitur circulo inferiprum eft pentago-
num zqvilaterum & mqviangulam,

QOred erar faciendum,

PROP, XII, PROBL,

Circa datum circulum pentagonum eqilaterum
& xqviangulum circumfcribere,

Sit datus civculus ABCDE: oporcet circa cive
eulum ABCDE pentagonum aquilaterum €5 &qi-
angulym civcumferibere,

Con-
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Conftruétio,

i, Intelligatur circumferentia tota circuli in
quinqve partes ®qvales divifaper puncta A, B,
C, D, E pentagoni circulo inferipti ( per
11.4.)3% : '

a, Per puncta, A, B, C, D, E ducantur rectz
circulum contingentes GH; HI, 1K, KL, LG
(per17. 3:)5

3, Sumatar circuli centrum Flperi. 3.)5

4. Jungantur FB, FI, EC, FK,FD (per 1 poft,):

Demonfiracios o

1. Quoniam re&a IK contingit circulum in
puncto C, & a centro F ad conta&tum do@a eft
FC} erit FC ad iplam IK perpendicularis ( per
139, 3. ) recus igitur eft uterqve angulorum,
qvi funcad C. ‘

Eadem ratione & anguli, qviad puntta B, D
funt reéti, 7

Cum autem re@us eft angulus FCI, erit qva-
dratum re@e BI zqvale gvadrate rede FC 1
gvadr. refte Cl (per 47.1.). :

Fandem ob caufam qvadrato reGte FB f
quadr, refe BI equale eft qvadratum rectz FI:
gvare gvadratum refte FC | qvadnat: relz CI
aqvelia funt qvadrato recte IB, T gvadrato reéte
Bl (per 1.ax.). sl

Sed reGa FC zqvalis eft re@te BF, ideoque qva-
dratum rectz FC zqvale qvadrato redte FB: qvaré
quadratum religvum recte Bl zqvale eft religvo
gvadrato re€te CI1 (per 3. ax.)} zqalis igituz
eft re@a BlLipfi rectx CI (per §.ax,). e
] Qvoniam
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Qvoniam vero in ducbus triangulis FBI, FC{
duz reciz FB, BI duabus FC, CI funt zqvales,
Communis autem utriqgve Fi ! erit angulus BFL
zqualis angulo IFC, & angulus BIF zqvalisangulo
FIC (per 8. 1.). Duplus igitur eft BFG anguli
IFC, & angulus BIC duplus ipfius FIC,

Eadem ratione & angulus CFD duplus eft ari<
guli CFK, angulus vero CKD duplus anguli CKF,

Et gvoniam circumferentia BC circumferentiz
DC efteqvalis (petconftr.) &angulus BEC angulo
CFD =qvalis erit (pet 27 3.)

Atqui angulus BFC duplus eftanguli IFC, an=
gulus vero CFD duplus ipfius CFK (ut fupra ):
equalis igitur eft angulus IFC angulo CFK ( per
7.9%.).

Sunt igitar duo triangula FIC, FCK habentia
duos angolos duobus angulis zqvales, alterum
alteri, &unumIatusumhtenscvalp, qvod ipfis
commune eftnempe FC, ergo & reliqva latera reli-
quis lateribus eqvalis habent, & religvum angulum
reliqgvoangulo zqvalem (per 26, 14); re&a igicur
IC eft zqualis reéie CK , & angulus FIC zqvalis
angulo FKC,

Qvoniam autem IC eft zqvalis rette CK, erit
IK ipfius IC dupla.

Eadem ratione & HIipfius Bl dupla oftendetur.

Rurfus qvoniam B oftenfa eft zqvalis ipfi IC;
atqve eft IK qvidem dupla reétz [C, HI vero dupla
ipfius BT; erit Hl1pfi IK =qualis (per 6. ax,)

Similiter & unaqveque ipfarum GH, GL, LK

oftendetur xqvalis alterum HI, IK: EthtElﬂm
igitur
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igitur eft GHIKL pentagonum,  Quod primio erat
demonffrandum,

2. Qvoniam angulus FIC eft aqvalis angulo
FKC,& oftenfus eft ipfius qvidem FIC duplusangu-
lus HIK 4 ipfius vero FKC dunlus JKL, eri & HIK

- angulus angulo IKL eqvalis (per 6. ax.)

Simili ratione oftendetur & unusqvisqve ipfo-
rum [HG, HGL, GLK, alterutri HIK, IKL zqvalis :
Quingve igituranguli GHI, HIK, IKL, KLG, LGH
inter {e funt zqvales.  Erpo zquiangulum eft
GHIKL pentagonum. Quod 2do erat demonfirand.

Quare cirea circulum ABCDE datum circum-
feriptam eft pentagonum eqvilaterum & zqyian-
gulam, Quod erat faciendum,

PROP, XIil, PROBL.

In dato pentagono zqvilatero & zqviangulo
eirculum infcribere,

Sit datum pencagosam equilatersm s wquian-
gulum ABCDE : oportet in ABCDE pentagono
circulum inferibere,

Conltructio,
b A Uter_q_ve_ angulorum BCD , CDE a reis CK,

DEF bifariam fecetur (per g, L.

2, A punéto I, inqvo conveniunt inter fe CI, DI,
ducantur re@z IB, IA, IE,
Demonftratio,
Qvoniam pentagoni lacus BC zqale eft lateri CD
(perhypoth,), & latus IC commune, duo igitur tri=
angula IBC, ICD habent duo latera zqvalia,alterum

alteri,
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alteri, habent vero &angulos BCI, DCl inter zqva<
lia latera BC, CI & C12, CI comprehenfos xqvales?
quare bafis Bl bafi DI eft zqvalis, & triangulum BIG
zqale triangualo DIC, & reliqvi anguli reliquis an-
gulis qvales, qvibus zqvalia latera fubtenduntus
(per 4.1.) :angulusigitur CBlangulo GDI =qvalis
erit,

Cum autem angulus CDE anguli CDI eft du-
plus (perconilr.), &angulus qvidem CDE angulo -
ABC =zqualis , ‘angulus vero CDI angulo CBI
®qualis ; erit & CBA angulus duplus anguli CBI ; ac
propterea angulusABI angulo [BC zqvalis: angulus
igitur ABC bifuriam {ecatur areta linea BL

Similiter demonftrabicur & unumqvemqve angu=
lotum BAE, AED a reétis lineis [A, 1 E bifariam feca=
11, Iragve a punéto [ ad redas lineasAB BC,CD,DE,
EA ducantur perpendiculares [F, IG. IH, 1L, IK,

Rurfus, qvoniam angulus GCleft qualis angulo
HCI (per conftr.), & rectus 1GC recto IHC zqvalis
(perio ax ): erunt IGG, IHCduo triangula duos
angulos duobus angulis zqvales habentia & unum
Jatus uni lateti zquale, commune [cilicee IC, qvod
utrique aqvalium angulorum fubtenditur} ergo
&religva latera reliquis lateribus zqvalia habebunt;
atqve erit perpendicularis IG perpendiculari 1H
equalis (per26. r.)

Similicer « fendetur & unaqveqve ipfaram IL, 'Ks
IF, eqvalis alterueri 1H, 1G, qvinqve igitur recte
linez IF, IG, IH, IL, IKinter fe funt zqvales,
~ Quare centro I intervallo autem zquali uni
ipfarum IF, IG, IH, L, I cireulus deferipeus etiam

‘E 2 pes
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per reliqua tranfibit punia, & rectaslineas AB, BG,
CD, DE, EA continget, propterea qvod anguli ad
F,G,H, L, Kfuntred,

In dato igitur pentagono zqvilatero & zqvian-
gulo circulus eftinfcriptus, Quoderar facienduns,

PROP. XIV., PROBL,

Circa datam pentagonum qvilaterum & ®qvi-
angulum circulum circum{cribere, ‘

Sit datum pentagonum aquilaterum € aquian-
gulum ABCDE, opovter civea pentagonuym ABCDE
circulum: circunm[cribere

Conftru&io,

1, Uterqve BCD, CDE dngulorum bifariam arectis
lineis CF, DF fecetur (per 9, 1.)}

2, A pun&oF,in qvo conveniunt re@z CF, DF,
ad pun&a B, A, E, ducantus FB,FA, FE,

Demonftratio,

Similiter, vtin antecedente prop. I3., demon-
ftrabitar unumqvemqve angulorum CBA, BAE,
AED, a rettislineis BF, FA, FE bifariam {ecari,

Et gvoniamangulusBCD angulo CDE eft zqva-
lis, atque eft anguli BCD dimidius angulus FCD,
anguli vero CDE dimidias CDF 3 erit FCD angu-
lus zqvalisangulo FDC (per 7, ax,) ; qvare & latus
FC lateri FD eft zqvale,

- Eadem ratione demonftrabitur unaqveqve
ipfarum FB, FA, FE zqvalis alterutri FC, FD: qvin-
qve igitar recte linee FA, FB, FC, FD, FE funtt

inter {e =qvales, = Ergo centro F & intervallo,

xqvali

ety e = o
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zqvali uniipfarum FA, FB, FC, FD, FE circulus
defcriptus etiam per reliqva tranfibit punéia, erit-
qve circumicriptus circa pentagonum zqvilate-
rum & zqviangulum ABCDE, Quv,e. faciendums,

PROP. XV.PROBL..

In dato circulo hexagonum zqvilaterum &
zqviangulum infcribere.

Sir datus circulus ABCDEF : oportet in civculo
ABCDEF hexagonum equilaterum & equiangt=
lym infcribere,

Conftructio.

1, Sumaturcirculi ABCDEF centrum G (per
I. 3.)5

2, Ducatuz“ circuli ABCDEF diameter AD ; &
centro D intervallo autem DG defcribatur
circulus EGCH (per 3 poft.)

3, A punétisE, C per centrum G ducantur reétz
EB, CF § & jungantur AB, BC, CD, DE, EF, FA:
Dico hexagonum ABCDEF zqvilaterum efle

& zqviangulum.

Demonftratio,

r. Qvoniam G eft centrum circuli ABCDEE, D
veroeft centrum circuli EGCH erit Reéta GE =
GD & re@aDE = GD (per 15, def.1.), ideoq; recta
GE = re&tz DE (per 1.8%.) ¢ @qvilaterum igitut
eft GED triangulum tresqve ipfius anguli EGD,
GDE, DEG funtinter fe eqvales (per 5. 1.)

Sunt autem & hi tresanguli fimul fumpti qva-
les duobusangulis re&is (per 32, 1.); unusquis-

Eig qve
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qve igitur ipforum triumangulorum EGD, GDE,
DEG eft tertia pars duoerum reétorum,

Similiter oftendetur triangulum GCD efle
zquilaterum ejusque tres angulos inter fe effe zqva-
les & unumgvemqve horum angulorum DGC,
GCD,CDG efle tertiam partem ducrum reftorum:
qvare dupanguli EGD, DGC funtinter fe zqvales,

Qvoniam reéta CGinfiftens recte EB angulos,
qvi funt deinceps CGE, CGB, duobus rectis zqvales
efficicy apgualusautem CGE zqvatur angulis EGD,

" DGC, qvorum unusqvisqve eft unatertia pars duos
rum retorum; religvus igitur angulus CGB erit
etiam gna tertia pars duorum reflorum § qvare
anguli EGD), DGC, LGB, funt inter fezqvales.

Cum vero anguli BGA, AGF, FGE ipfis EGD,
DGC, CGB angulis ad verticem fint oppofiti &
propterea zqvales (per 15, 1,): fex]igitur anguli
EGD, DGG, CGB, BGA, AGF, FGE funt inter fe
zqvales: & [ex proinde circumferentiz AB, BG,
CD, DE, EF, FA, qvibusiftizqvalesanguli ipfi-
ftunt, inter {e funtzqvales (per26, 3.).

Qv autem circumferentias ipfas zquales fub-
tendunt reéz linexz AB,BC,CD,DE, EF, EA, etiam
equales funt (perzo, 3,): quare zqvilaterum eft
hexagonum ABCDEF. Quodprimio erat demonfls.

2. Qvoniam circumferentia AF @qvalis eft cir-
_cumferentiz ED, communisaddatur circumferen-
tia ABCD: totaigitur circumferentta FABCD
zqualiseft toti circnmferentiz EDCBA (per 2.2X.);
& propterea, qvixqvalibus ipfis circumferentiis in-
fiftuntanguli AFE, DEF @qvales funt (per 27- 5.2

Similiter
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Similiter oftendentur & reliqvi anguli hexagont
ABCDEF figillatim qvalesalterutri ipforumAFE,
DEF: eft igitur zqviangulum ABCDEF hexa-
gonum, Ouod 2do evat demorfir.

In datoigitur circulo infcriptum eft hexagonum
zquilaterum & zqiangulum, Quod eras faciendum

Corollarium.

Ex hoc maifeftum eft hexagoni latus circuli
femidiametro zqvale effe,

Etfiperpunéta A, B, C, D, E, F ducamus con-
tingentes circulum,circa circulum circumfcribetur
hexagonum zqilaternm & gqviangulum , ad
modum eorum qvz de pentagono difta funt, Ad
gvorum medum etiam dato hexagono circulum
infcribemus & circumfcribemus,

PROP. XVI PROBL.

In dato cireulo qvindecagonum =zqvilaterum
& zquiangulum infcribere.

Sit datus civculus AB CD oportet in circulo
ABCD quindecagonum equilaterum & aquiangu-
um inforibere,

Conftructio.
¢, Circulo ABCD inferibatur triangulum zqvila-

tecum ACD (per 2. 4.)%

o. Eidem circulo inferibatut etiam pentagonum

zquilaterum (per 1 1, 4.).

3. Gircumferentia BC dividatur bifariam in puncto

E (per 30.3.)}

Dico utrumgqve re@arum BE, EC efle latus
quindecagoni circulo inferibendis

E 4 Demon-
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Demonftratio,

 Si tota circuli circumferentia in qvindecim
partes zquales {efla concipiatur, trianguli zquila-
teri latus AC abipfis zgvalibus qvindecim partibus
auferer partes quinqve zqvales;

Pentagoni vero zqvilateri latus AB earundem
partium tres partes zqvales auferet, circumferentia
igitur AB lateris pentagoni a circumferentia ABC
lateris trianguliablata, relingvetur circumferen-
tia BC, duas partes decimas quintas totius circuli
circumferentiz comprehendens : qvare ,ipfa BG
circumferentia in puncto B bifariam feta, eric
utragve retarum BE, EC una decima qvinta pars
totius circumferentiz ABCDA.,

Si igitur dato circulo ABCD in continuum
aptentur - re&z linez zqvales uni ipfarum BE,
EC (per 1. 4.,), erit inipfo inferiptum qvindeca-
gonum zqyilaterum, & fimul =qvianguium ( per
37 3.)

QOvod erar faciendum,

Ad modum sutem corum » qve difta funt de
pentagono, {i per circuli divifiones ducamus re@as
lineas circulum contingentes, circa ipfum cire
cumf{cribecur quindecagonum zqvilaternm &
zqviangulum.  Etinfuperad modum ecrum, qve
difta funt de pentagono,, dato qvindecagono zqvi-

latero & zqviangulo circulum inferibemus &
circumicribemus,

PRAEPA-




