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- PROP, I. THEOR.
L F Si recla linea AR extrema

ac media ratione feta fuerit;

nuiar partio AC affumens di-

UQ 4/ B midiam A1) totius AR .pu'n-

D [A |7 tuplum poteft cins, quod a di-

midia A1) totins fit, guadrati,
Deferibantur ex AB, DG

K < 1) quadrata AE; DF,  Deinde

in DI defgribatur figura, & producatur FC

ad G, Eft erga CE = AB > BC =« ACH 4. 3, def, &

=Y HEP,  Tam quin AK == ABz=82 AD = 17. 6.

Y2 AH, & AKG AH =28 AG : CH + erit AG g

=2 CHz= ¢ GH <~ HL, ideoque AE == ¢, 1 ¢,

Enomoni OPQ,  Sed AE= ABq == 4+4ADq 5 Ty

=4 DH. Ergo gn. OPQ == 4 DH, & Pra- o fch, 4.

Inde ¢ DF, id eft CDq = s DI vel 5 ADq.

Q E, D,

PROP, II. THEOR.

St pecta linea C1D partic fui ipfiug AT M7 Fig, prop,
PPl polfie s arque duplum AR diftae partis. praes.
AD extrema qe media watione fecatur » maioy
Portig off pare veliqua CA eins guae a prineipio
Yellag fineqe CD.

: Aa De-
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i, fch. 4.2,

, conftr.
o X0,
. lem. feq.

b -

v. 3. def. 6,

g byp.

318 EVCLIDIS ELEMENT.

L 0 Deferiptis enim iisdem,
quae anteay quia DF==CDq
= 5 ADgq =5 DH: eriv?
gnomon 'OPQ = 4 DH.
D A € B 5eq 4 DEI i ADq =/
ABq==AE. Ergo gn, OPQ
: == AE. Deinde quia vt in
K G g pracc. oftenditur AG=CH
4 HL: erit 7 quadratum HF = CE, id eft”
ACq=AB><BC. Quare’:~AB, AG, BG;
& quia® AB > AC, erit AC> CB, Igitur
fi re(ta AB extrema ac media ratione fecatur:
" maior eius portio eft CA.~ Q. E. D.

LEMMA.

At vero duplam ipfius ADy quac eft AB, ma-
jorem c’ﬂ'u quam AC, fic demonftrabitur.

Sinegas: fit AC==2 AD. Erit ergo ACq
— 4 ADq, & ACq -+ ADq =5 ADq ="
CDq, pars toti. Q. E. A. 'Si ponas 2 AD
< AC, fimiliter oftendemus, totum efie part®
fua minus. Q. E. A. Ergo2 ADD> AG
Q. E. D.

PROP. IIL. THEQR.

Si velta linea AB extrema ac media rativ
ne felta fuerit: portio minor CB affumens A
midians CD maioris portionis AG qm’ntup!ﬂ”’
poteft: eins , quod 4 dimidia CD maioris por*
tionis fit , quadrati,

Defcribatur enim ex AB quadratum AE»
& figura compleatus,  Ergo, quia AG 5”’

Cie

f’:ﬁ
)

Ve

=
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7 3 D € B CD:erit ON = ACq
— 4 CDq = 4 PM,
ol Pl /X8 Et quia AB < BC @ == # 3. def. 6.

B/ QLACq, & AB>< BC =

T ool atitiCR =2 PM.

1 G |M K Rurfus quoniam AD —
¥ DC, & proinde IG —

H N K »GM:critPM =¢HI, . 3.1
& PG = GH, vel " QK = KE.  Quare 7 ¢-1.cor. 4.3,
Pgr. ME == MQ == 7 LD, ideoque gnomon : ;g ;
RST = ¢CE = 4 PM, ac'ab id 2 totum DK v.'a, ax &

id eft DBq =5 CDq. Q. E.D.
PROE IV, THEDR,
B ¢ A Si vecta linea AB ox-

L trema ac media ratione

feéta firerit: totiuc AB
]I‘ m G & minovis portionis BC
AN\K vtraque fimul quadrata
M tripla funt quadrati eins,
quod a maiori fit Jportio-
ne AC.

E N D
Defcripto _enim ex AB quadrato AE, &
completa figura: erit vt antea AF = @ GN. ¢. 3.def. &,
Sed AF = % CE, ideoque AF ~ CE id eft % 43 ©.
gnom, KLM ~+- CF == 2 AF = 2 GN. Ergo
Addito communi GN,, erit AE - CF =3
GN, id eft, ABq -+ BCq = 3 ACq, Q. E. D,

PROP.




.

3. def. 6,

w. {ch. 48.1.

x.

17. 6.

g, 1 13
ve 9.defi&

6, 10,

d. 9. 10,

‘_?Jr. 10,
1. def, 6,
98, 10,

380 EVCLIDIS ELEMENT.
PRAOR V. THEOR
P ATCR Si vella linea AB extre-

l\ ma ac media vatione [ecetur,

adficiaturque /jz AD aequa-
H |G

lis maiovi portioni AC : erit
oy rom linea BD extrema ac me-
dia vatione [eta, & maior portio ¢rit ¢ay quac
a principio pofita eft, vecta linea AB.

Defcripto enim ex AB quadrato AE, &
completa figura: erit CE = ¥ CG.,  Sed
CE S GEy &L= ® GLY. Ergo Gl =2
GE, & hinc HB = AE, id eft BD' s B B B
ABq. Qluc“ BD: A= AB: DA, &AB
> AD, quia BD > AB. Hinc paret v Q.
Bl

PROP,. VI, THEQR.
D A ¢ B Si vefla linea vatio~

nalis AB extrema ac me-

. ¢ YL ‘
dia vatione fecta fuerit :
wtraque portio AC, CB irrationalis ¢ff, quac
apotome appe llatur,

Producatyr CA, & it AD = AR, Er-
go CDq = #¢ ADq, - Hinc, ‘quia AD cft ps
erit” CDq py ac ergo ipfa CD . Sed ® CD
nony £ AD, Erpo ( D, DA erunt p €, ideo-
que AC apotome * erit.  Deinde quia AB
W BC==¢ ACq: ACqad  AB applicatum
fatitudinem facier BC, quae proinde® erigapo”
tome prima, Q. E, D,

PROP.
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PROPMYIL - THEOR.

A 8i pentagoni acquilateri
ABCDE treg anguli, fve
deinceps fiue on deinceps,

~inter [¢ fucrint acquales :
aequiangilum  erit penta-

Zonn,
b 1, Sint anguli deinceps
C A, B, C aequales.  lun-

gantur AC, BE, FD. In

Ais BAE, ABC erit ® BE = AC, & ang. AEB% 4
= ACB; &t ABE S BAC™ Biwg Has & & 1
AP, & FE=*FC," _Sed praecteréa ED==DC. . g .
Ergo? dng. FED == FCD, idcoque # ing, # 2. ax't.
AED == BCD == A= B. Similiter demon-
ftrabitur, ang. CDE — B == cuique reliquo-
rum.” Qs B DL

3. Sit ang. A == C =D,  Jungatur BD,
Et quia AB==BC & AE ==X CD, & ang. A=
C: erit” angi"WEB =— CDB, & BE & BD,
ideoque ang. BED = BDE. Hine # totus
AED=CDE = A2=C, /ldem de ang, B
fimiliter oftendetur. Q. E. D.

PROP. VIIL. THEOR.

8t pentagoni neguilateri JJ acqhianguli AB-
CDE duos, qui deinceps funt, angrlos A, B
[ubtendunt vectae lineae BE, AC! extrema a
media vatione f¢ mutio [ecant ; &7 anidores ip-
[arim portioncs BF, FC peniagoni lateri AE
Sunt acquales,

Deferi-
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EVCLIDIS ELEMENT.

A - Defcribatur ¥ circa

v pentagonum  circulus.
Primo in triangulis
o

AEB&ACBeft & BE =

AC, & ang. EBA =

) o o CAB. Hincang. AFE
\ / =1 2\CAB =% CAE.

. Igitur '\ EF == ¢ ‘A E.

Deinde quia ang. FAB
= FBA == ¢ AEB, & ang. B communis Al
AFB, AEB: erunt®Aa ifta aequiangula,& erit
EB: BA = BA: BF, id eft ob AB = AE =
EF, EB: EF = EF': FB.. Eft vero EF > I'B,
quia EB > EF. Ergo BE in F fecatur extre-
ma ac media ratione, & maior portio EF ae-
qualis eft lateri pentagoni AE. Idem fimili~
ter de redta AC oftendemus. Q. E, D.

PROP. I1X. THEOR.
B c Si latera hexagoni DC

& decagoni CB in eodem

Dcz’r"cula ACB zlaj&ripmwmz
componantuy ¢ evit tota 1e-
&a BD extrema ac media
rationé [ecta, & maior ip-
Jius portio erit bcxagwﬂ
latus CID.

Sit centrum circuli B, Quia BC eft latus
decagoni acquilateri: erit circumf, ACB == 3§
BC, ergo AC == 4 CB, Hinc & ang. AEC”
== 4 BEC. Sed ahg, AEC = * BGE -+ CBE
=% BCE; &, ob DC==% CE, eft ang, BCE

e
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=2 CDE: quare AEC ==4 CDE. Ef cr-

go ang. BDE ==BEC. Sed ang. B eft com-

munis Ais BED, BEC. Quate ¥ BD: BE == ¥« 4. &
BE: BC, hoc'eft BD : DC =DC:CB. Eft
autem DC > CB, quia BD> DC. * Ergo pa-

tet Q. E, D.

* Schol,

Et conuerfim, fi qua refta BD exttema ac me-
dia ratione fecerur: erit minor portio BC latus de«
cagoni in eo circulo, in quo maiof CD eft latus
hexagoni.  Nam, eadem defcripta figura, quia
ang. AEC =33 BCE, & ang. BCE-=%5 1 CDE =— a
BEC (per 6. 6): erit circumf. AC =4 BC, ideo-
que reéta BC latus decagoni.

PROP., X, THEOR.

C_lg ~—D

Si in cirenlo ABCDE pentagoniom aequilt.
Yerum deferibaturs latus pentagunt AB poreft
& hexagoni & decagoni latus in eodem i cule
def ;'m'pf orum. ‘

Suma-




384 EVCLIDIS ELEMENT.

Sumatiir centrum cireuli Iy & ducatur dias
meter AFGy & iungatur FB. Ab Fad AB
ducatur perpendicularis FHK, & ifungancir
AK, KB. Rurfus ab F ad AK ducatur per-
pcndicularis FNLM; & ungatur KN, Igitut
quia circ, ABCG == AEDG, & circ: ABC =
AED: erit ¢irc, CG = GD; 1déoque CGD
=3 (G Rurfus quia BF = AF, & anguli

w ¢.& 36,1, ad H aequales funt, erit® ang: BY H = AT 11;
& 36 3 jdeoque eircumfs BK == * KA, & AKB =
BK, & hin¢ AK erit latus decagoni, Simi!it-cr
patet efle cires BK =2 AMK == 3 KM.  Tamy
g poax 1, quia CGD = AKB erit # ¢ire. CG == BK==
3 KM, Sed\irc.CB == AKBz=='3 BK. Er-
y a1, g0 7 cive, BEG =2 BKM,& ob 1d ang, BI'G
S0 meda BEM. . Sed ang. BEGz==' BAI -
é 3;;,' AB[ == 3 BAF, }J:goﬁ ang. BAF = BFMi
Quum igitur Aa BEA , BEN fint aequiangula’

erit " AB# BF == BF: BN, & proinde AB »<
BN

o 4 &
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BN =% BFq. Rurfus quia ang. ad L re@i . 1. 6.
funt, &* AL=—LK: erit* ang. LAN = LKN. e
Sed quia reta AK 2= KB, eft ang. LAN =, :;_';_
¢ KBA. Ergo ang. KBA = AKN. Quare :
In Ais aequiangulis ANK, ABK erit BA: AK

=" KA: AN, & hinc AB >< AN =% AKq.

Ergo ABq = # AB>CBN ~+ AB>< AN=="2 %
BFq 4+ AKq, Eft autemBF Jatus” hexagoni,

& AK decagoni. Q. E. D.

* Schol,

Hic praxin faciliorem trademus problematis
W. 4 : In dato civcnlo pentagonum aequilaterum ¢y
acquiangulum defcribere,

D Super diametro A B
ex centro C erigatur
perpendicularis CD. Bi-
fecetur BC in E, & iun-
gatur EI), cui capiatur
aequalis EF.  lun&ta
FD erit latus pentago-
ni in circulo ABD de-
feribendi,

Nam quia (per 6.:) BF > FC + CEq=—
EFq =— EDq =—CDq + Cfq: eric BF >< FC=
CDg—=—BCq. Quum ergo fit BF: BC==BC: CF:
Erit BF extrema ac media ratione fe&a. Sed ma-
or porrio BC eft latus hexagoni in circulo ABD. .
irgo CF eft latus decagoni in eodem (per fch,
Pragc.); & hinc DF ==y (DCq + CFq) latus
Penraguni. Q. E.F.

Bb PROP.




386 EVCLIDIS ELEMENT.
PROP&X L THEOR.

Si in circulo ABCDE, rationalem diame-
trum habente, pentagonum acquilaterum a’cﬁ'ri—
batur :  pentagoni latus AB eft linea irrationi-
lisy quae minor appellatur,

Sumatur enim
circuli centrum F,
& ducantur dia-
> metri AG, BH, &

H | capiatur FK =%
/ _AF, quae erit P
D Nquia AF p. Sed
2 & BF eft rationa-
§. 16. 10. lis. Ergo® BKeft p. Et quia circumf. ABG=

AEG, & ABC=AED :eric circ. CG=GD, &’
o273 ang. CAG==GAD, item ang. ACL=¢ ADL

iungatur AC, & |

w
1

o i lll'lguﬁ':lngulindl.funt1'céﬁ,&hince()14—_:1ll), |

£ 3 3 : ’ 4
&CD=—2CL. Eademratione & anguli ad M

re@ifunt, & ACeft ==2CM. Quia.igitur A
ALC, AFM aequiangula funt:erit” LC: CA= |

4 6. MF:FA,&72LC:CA
. f¢h. 4 5. FA ; ideoque 2 LC: 5 CA == MF: { FA, id

adae

29, 8. nendo DC == CM: CM =MK:KF, &"(DC +

trema ac media ratione fecetur, “erit maiok
e 'g l”' eius portio ? — CD; ideoque erit % (DG +
i.‘&.h.xs;.m. CM)q = s CMq.’ Hinc & MKq =3 KFq!
ideoque ¥ MKq eft p, & MK p.. Et quonia™

BF = 4 FK: erit BK =5 FK, & BKq = )

g.10. FKq. Hinc s MKq = BKq, & ob id 131;
no

s MF:FA,—sMF: # |
155  oft CD: CM == MF: FK. Hinc componen” |

CM)q: CMq == MKq:KFq. Tamfi ACe¥ |
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non £ MK.  Viraque tamen p. exiftente,
erunt BK, KM p €.  Quare MB eft apoto-
e “ & ipfi congruens MK.  Dico & MB efle #. 74. 1o,
fpotomen quartam.  Sit enim y/ (BKq —
KMq) = N. Er quia KF £ FB, eric KB LR B 16, 10,
FB £ BH rationali expofitae. Deinde quia
B]{q: KMq =5:1, & conuertendo BKq:Nq
=s5: 4: erit? N non g BK, Ergo ¥ MB 7 4 def.
erit apotome quarta. Hine, quum fic ABq s, zlt,lrtgmg
= MB > BH, erit ¢ AB o quae vocatur &3 3.
minor. Q. E. D. gk 2
* Cor. Diamerer circuli AG ex angulo A pen-
tagoni regularis dufta & arcum CD a latere oppo-
fivo fubtenfum, & latus ipfum oppofitum CD ad
angulos reftos bifecat,
PROP, XIT. THEOR,
St in cireuls ABC triangu-
lom acquilaterum ABC defcria
batur : trianguli latusr AB po-
tentiatriplm eff eins DA quae

ex circuli centre 1).
B C  Nam, producta AD in E,
E quia ?circum['. BEC eft tertia

ars circuli, & BE= S EC: erit BE foxta pars €. 3. ax. .
tirculi, ideoque reéta BE latus hexagoni =" fﬁ"‘3’5‘4‘

A.  Etquia ABq 4 BEq =% AEq=4 " " *
bAq: erit ABq =¢3 DAq. Q. E.D,

¥ Schol,
. AEq: ABg =414,

% ABq: AFq==4:3. Nam'AEq: ABq =1 cor, 8. 6.
An‘l : AFq. & 22, 6.
3. DF == TFE. Nam A. EBD aequilaterum eft, x 4. .
%ADF 2d BC perpendicularis *, Ergo? DF=—FE, A ©or. 3. 3,

4, Hinc AF == 3 ED,
Bb 2 PROP,

A




388 EVCLIDIS ELEMENT,
PROP. XIII. PROBL.

@B F

Pyramidem t conflituere, &' [phaera con

\\

prebendere data ; atque etiam demonftrarty |
quod _//.-bucr:.'(r diameter AB eft potentia jbjé?#idt'

tera lateris ipfius pyramidis.

per AB defcribatur {femicirculus ADB, & e¥
C ad AB ducatur perpendicularis CD, & i
gatur AD,  Fiac circulus L FG centro B
interuallo CD, & in eo deferibatur * triaf”
gulum aequilaterum EFG,  Iungantur HEr
HF, HG. Ex H plano huius circuli excit®
tur ad rectos HK, quae fiat == AC, & ngal”
tur KE, KF, KG. EFGK erit tetraedrum de
fideratum.

£ 3. def, 1. AL 12 At
que = ACD, & KH = AC,HE = CD:¢"!
ost KE= AD. Similiter KF = AD = KV
. lemma Et quoniam AB== 3 BC,& AB: B():"/\DCL
fequens. 1yCq; erit ADq = 3 DCq = ¢3 HEq =,
. conitr, iy b ik e 7]
0 12, 13 «F(l. Hinc EF =— AD; & ergo PG = G
o BF = AD = KE == KTI = KG. 5“”[,

ergo Aa EFG, EKG, FKG, EKF aequilacerd®

v.26.defur. aequalia, Ergo EFGK eft # retracdrum.
2. Pro

et e T
t Vel potius serraedrum; quod & in icqucnﬂb
intellige.

- . . , . z - . o
1. Etenim quia ang. KHE eft & rectus, ide?” |

Secetur AB in C # ita, vt AC=2 CB. Suv |
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2. Producatur KH in L vt fit HL = CB,
Quia? AC:CD ==CD : CB: erit KH : HE o cor. 8. 6,
== bH: HL. Ergo femicirculus fuper KL
deferiptus @ cranfibit per E, &, manente KL, ¥ fch.13. 6.
conuérfus tranfibit etiam per G & F, quod eo- :
dem modo oftendetur. Ergo % {phaera data, %14 def.
cuius diameter eft AB = KL, comprehendet
tetraedrum EFGK. Q. E. F.
« 3 Quia AB : BC = ¢ 3: 1: erit conuerten-
do AB: AC=3:2. Eftvero BA: AD?=
AD: AC, & hinc AB: AC =" ABq : ADq. ¥- 2. cor.
Ergo ABq=3 ADq =} KEq. Q.E.D. * %

LEMM A.

Demonftrandum autem eft, effe AB: BC =
ADq : DCq.

Nam quia BA: AD =? AD: AC: erit BA
e-AC — ADq, | Ep guie AC: T == C1):
BC: erit AC >¢ CB=CDq. Hinc AB: BC
=% AB>< AC: AC ><XBC = ADq: CDq. . 1. &
Q. E. D,

* Coroll. Diameter fphaerae KL eft fesquial-
tera altitudinis KH tetraedri infcripti,

* Sechol, Latus retraedri FG potentia eft fesqui-
alterum altitudinis tetraedri HK, Nam EGgq:
HKq — ADq: ACq = ABq : ADg =3: 2.

PROP. XIV. PROBL.
Otaedrum conflituere, & cadem Jphaera
'-"Om[ﬁ-'cbwm,'ere y qUua Cf Pyrmuid'mz; zm]m‘ de-
Monflyare, fj)bdcr;rc diametrum AB potentia
duplam effe lateris ipfins ofkaedri,
Bb 3 Data




390 EVCLIDIS ELEMENT.

4o
) 4

. O\
£ 47
%. 3. def, 1.

s.2.fch.8. 1.
& 27.def 11,

Data diameter AB bifécetur in C, & deferis
batur fuper AB femicirculus, & ex Cin AB
ducatur perpendicularis CD, & DB iungature
Fiar quadratem EFGH, cuius latus == BD:
Ex punéto I interfedionis diametrorum EGs
FH plano EFGH ad re@os ducatur KIL, &
fiat KI — 1L, = IE, & iungantur KE,KI, KG»
KH, LE, LF, LG, LH.

1. Nam quia  El==IH & ang. EIH re(tus:
erit AEHq==2 Elq. Etquum KI=IE,acang
KIE redtus 7: erit & KEq =2 Elq, Hin®
EH — KE. Similicer KH = HE. Ergo A
EKH eft aequilaterum, Eodem modo often”
demus, reliqua triangula, quorum bafes {unt
EF, FG, GH, HE & vertices K, L, efle :scquilﬂ“
tera, Et patet omnia haec Aainter fe aequd”
lia ? effe. Ergo.KEFGHL eft * o&aedrum
Q. .E..F.

2. 3. Quia KI=IE = IL: femicirculus
fuper KL defcriptus tranfibit per E, Et mé
nente KL conuerfus hic femicireutus tranfibt®
etiam per F, G, H.  Ergo fphaera diamet!?
KL comprehendet hoc otaedrum, Sed ."'
data fphaera. Nam quia KE==EL, & ang; o

{emt”
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femicirenlo KEL § redus eft, erit K sz £ 8 5oy
1KEq.. Eft vero AB=2 BC, & " AB: BC* cor-8- &

= ABq : BDq. Ergo ABq .= 2 BDq=2 g
KEq = KLq. Hinc diametro datae AB ae-
qualis eft ipfa KL, ideoque octaedrum {phae-
ra data comprehenditur; & AB potentia du-
pla eft lateris oftaedri KE. Q. E. F. & D.
* Coroll. O&taedrum conftat ex duabus pyrami-
dibus aequalibus, bafin quadratam habentibus, &
altitudinem aequalem femidiametro fphaerae cir-
cumfcriptae, g
PROP. XV. PROBL.
A Cubum conftituere, &
% eadem [phaera comprehen-
deve, qua & priores ; at-
que demonftrare jf;/azzama
‘ diametrum AB lateris po-
c tentia triplam Lﬂ‘:’-
B Ex AB auferatur pars
N tertia BC, &, fuper AB
defcripto femicirculo, du-
catur ad AB perpendicula-
ol H ris CD, & iungatur DB.
L M Fiat quadratum EF GH
habens latus =DB. Ex
I. G p\upé‘ftis ) b ‘}, 1;31- pl;}n.o
EFGH ad re&os * €XCl-g 1o m.
tencur EK, FL, GM, HN, quarum quaeque fiat
= EF. Iungantur KL, LM, MN, KN.
1. Quidem ex conftruétione fatis patet fo-
lidum genicum efle ¢ cubum. Q. E, F. o 25.defi1n

Bb 4

)
H
wa




% 3. def, 11,
A, fch. 13.6.
. conftr.

¥e 4 1L

§ 47 1
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A 2. 3. Iungantur EG, KTy

3 KG. Et quia ang. KEG
reétus * eft : femicirculus
fuper KG tranfibic » per
i i E. Rurfus quia # anguli
D ¢ GFE,GFLre&i funt,ideo-
B que GF plano EL recta’

K N eft, & hinc* ang. GFK re-
¢tus «  alius {femicirculus
fuper KG tranfibit? per Fs

E H [dem de reliquis punétis
L\ il N, M, L oftendetur.

Quare femicirculus f{uper
KG, manente KG, conuer-~

¥ G fus faciet fphaeram, quae
cubum EM comprehendet. Dico autem,
diametrum KG = AB. Nam quia EGq =

— % ; EFq = 2 EKq: & KGq % = EGq -+
EKq: erit KGq = 3 EKq = #3 BDq. Sed

s cor, §. & quum fit AB — ;3 BC, & AB: BC =" ABq*

20, 6.

. 13 13,

BDq: erit ABq = 3 BDq=KGq. Ergo KG
= AB. Iraque cubus factus eft, quem data
fphncrn comprehendit, & diameter AB po-
tentia tripla eft lateris eius FG. Q.E.F &D-

* Schol. Quia AD erat * latus tetraedri {phae-
rae datae infcripti: patet diametrum fphaerae A
pofle lutera tetraedri & cubi in eadem infcripto”
rum.

PROP. XVI. PROBL.

Teofaedrum conflituere, & eadem [phaert
comprebendere, qua & praeditlas figuras ; av
quﬂ




LIBER XIIL

393

que etiam demonflyare , icofaedri latus irvatio-
nalem effe lineam, quae minor appcz’lﬂtur.

C
B

.

D

1. Adatae {phaerae di-
ametro AB abfcindatur
pars quinta BC, & fuper
AB defcripto femicirculo,
ducatur ad AB perpendi-
cularis CD, & BD iunga-
tur, quo interuallo defcri-
batur circulus EFGHI
Huic infcribatur pentago-
num aequilaterum & ae-
quiangulum EFGHI. Cir-
cumferentiae EI', FG,
GH, HI, IE bifecentur in

K,L, M,N,0, & iungantur KF, FL,LG,GM,MH,

Bb s EIN,
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A HN,NL IO, OE, EK, item

KL, LM, MN,.NO, OK.
Erit ergo KLMNO pen-
tagonum aequilaterum &
aequiangulum , & EO de-
cagoni latus. A punctis
E, F, G, H, 1ipfi circuli
plano ad rectos erigantur
EP,FQ, GR,HS,IT, femi-

Cl—— diametro VK fingillatim
aequales, & iunganturPQs
B QR, RS, ST, TP, PK, KQ»

QL, LR, RM, MS, SN,
NT, TO, OP. Iam quia EP, IT p:lr:ch];ng
funt, erit PT = E[ %, & hinc PT erit Jacss
pentagoni aequilaterl in circulo QRSTP iplt
LFGH! aequali,  Idem de reliquis PQ, 0_1;7
ROy
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RS, ST demonftrabitur eodem modo.  Frit

ergo PQRST pentagonum aequilaterum. - Ec

quia PE eft latus hexagoni, EO vero decago-

ni: erit,ob ang. PEO rectum 7, PO latus” pen- =. 3.def. m,
tagoni in eodem circulo.  Idem patet de ¥ ' 13+
OT. Ergo POT erit A aequilaterum.  Si-
militer oftenditur, ipfa PKQ, QLR, RMS,

SNT efle Aa acquilatera. Paret etiam ex di-

¢tis KPO, OTN, NSM, MRL & LQK Aa ae-
quilatera effe.  Ex V centro circuli EFGHI

ipfius plano ad reos ducatur reéta, in qua

ex vna parte puncti V capiantur VX == lateri
hexagoni, & XY = lateri decagoni, & ex al-

tera VZ =XY. Iungantur PY,PX, YT, EV,

KZ. Quia VX, PE, funt ¢ parallelae & ae-

quales ?: erit PX parallela & === EV lateri ¢. conftr.
hexagoni, & ang. PXV re@tus#, hinc & PXY il
rectus. Quare, quum XY fic decagoni latus,

erit PY = lateri pentagoni == PT.  Idem

unétis TX, VI patet de reCta YT. ErgoPYT

eft A. aequilaterum.  Similiter aequilatera

funt Aa reliqua, quorum vertex eft Y, & ba-

fes funt TS, SR, RQ,QP. Rurfus quia  KZq

= KVq ~+ VZq: erit KZ = lateri pentago-

ni = KL. Eodem modo, iun&is LV, LZ
oftendetur LZ = KL. Ergo A. LZK aequi-
laterum eft. Idem oftendetur defingulis Ais,
quorum bafes funt LM, MN, NO, OK & ver-

tex communis eft Z.  Conftitutum ergo eft
folidum viginti triangulis aequilateris con-
tglltum, quorum aequalitas etiam patet. Q.

% 08

2. Quin




4. 9. B
@. conttr,

w. fch. 13.6.

C
B

EVCLIDIS' -ELEMENT.

-

2. Quia VX, XY funt
latera hexagoni & deca-
goni: erit YYV:VX =
VX:XY. Hinc? YV:
VK=KV :VZ. Ergo
fuper YZdefcriptus {femi-
circulus # cranfibit perK.
Similiter quia ZX =YV,
& PX=VX, erit ZX:
XP = PX : XY, & hinc,
ob ang.ad X reétos, femi-
circulus fuper ZY tranfi-
bit etiamp per P.  Quare

quum idem fimiliter de reliquis verticibus
angulorum -icofacdri oftendi poflic; conftats
femicirculum circa ZY manentem rotatum
tranfiturum effe per vertices omnium angulo”

rum
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rum icofaedri, & ergo hoc icofaedrum com-
prehenfum iri fphaera diametri 2Y._ Et quo-
niam, bifecta VX in W, WYq # — § WXq;* ¥ &9.13.
ZY vero == 2 WY, ac VX =2 WX: erict 8% ¥ &
2Yq =5 VXq. Eftautem AB = 5 BC, &
ABq:BDq =% AB:BC. Ergo quia ABq 7" cor-8.&
= s BDq = ? s VXq = ZYq: fphaera dia- *> &
metri ZY icofaedrum compreh=ndens erit da-
tac {phaerae aequalis. Q. E. F.

3. Denique quia diameter data AB eft p, &
ABq = 5 BDq : erit ® & BD ideoque tota ¢ 6 def.io.
diameter circuli EF GHI rationalis.  Hinc
quum latus pentagoni KL f{ic * minor; & ea-
dem KL fit quoque latus icofaedri: patet la-
tus icofaedri effe irrationalem quae minor vo-
cacur. Q. E. D.

€ 1, 13

Corollar.

Sphaerae diameter poteft quintuplum eius quae
ex centro circuli quinque icofaedri latera ambien.
tis. Et diamerer {phaerae icofaedro circumfcri-
prae compuﬁtu ell ex latere hexagoni & duplo la-
tere decagoni, quae in eodem circulo defcribun-
tur,

PROP. XVI1Il. PROBL.

Dodecaedyum conflituere, & eadem [phacra
comprebendere qua & pracdiétas figuras ; at-
que ctiam demonfivare, dodecacdri latus ¢ffe
irrationalent, quac apotome appellatur.

o

1. Exponantur praediéti cubi ¢ duo plana g, 5, 53,
ABCD, BCFE, quae fibi inuicem recta funt,
& corum fingula latera bifecentur, & iungan-
tar




.

30, 6,
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Gie 15
32, 6.
1, 1L

2, &7. 1L
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tur GK, HL, HM,
lEN(). Reftae NP,

PO,HQ fecentur ex-

trema 7 & media ra-

tione inR, S,’I" pun-

¢his, in quibus ad

plana cubi & ad ex-

teriores eius partes

excitentur perpen-

diculares RV, S$X,
£ T D 2 5§ quae fiant ae-
quales ipfis RP, PS,
QT. Tlungantur VB, BY, YC, CX, VX, quae
terminabunt pentagonum dodecaedri. Nam,
iuncta RB, quia > PNq -+ NRq =3 RPq, &
BN'&ZRPNG ac R =SSRV veft B Rq :‘b.\fq
-t~ NRq ==3 RVq, ideoque BVq="*BRq
-~ RVq=4RVq. HincBV =2 RV, Sed
quia PN==P0O, ac ob id RP ==*PS: eft VX
="®RS=2PR=2RV. Ergo BV=VX.
bumhtcx BY, YC, & CX ipfis BV, VX aequa-
les oftendentur. buntflutem hae quinque re-
¢tae in vno plano.  Nam ipfi RV vel SX du-
catur parallela PZ Ad exteriores cubi partes,
& iungantur ZH, HY.  Et quia*» HQ: QT
22 QTHTH; & HQast HPy a¢ TY=2!QT' ==
PZ; et HP: PZ =YT: TH:. Sed HP, YT,
eidem plano BD ad refos infiftentes, funt #
pualleldc. Ergo ZHY eft’ vina reGta, & pro-
inde ¢ in vno plano. Pentagonum ® ergo eft
BYCXV, &aequilaterum, Dico etiam aequi-
angulum efle.  Tungantur enim BX, BS. Quo-
niam NP fecta eft in R extrema ac media ra-
£10n€;
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tione, & SP == PR: erit * NSq - SPq =35 8%
PNq. Hinc NSq—+4-SXq=3NBq,&NSq~ + 4
5Xq -+ BNq==4NBq, id eft* SBq+SXq=

BXq = 4 NBq. Ergo BX =2 NB = BC:

Quare in Ais BVX, BYC erit ¢ ang. BVX —¢. 8. 1.
BYC. Similiter oftendetur ang. VXC =BYC. \
Ergo pentagonum BYCXV eft¢ acquiangulum, ¢ 7- 13

Si igitur ita ad voumquodque duodecim la-
terum cubi eadem conftruantur,. quae hic ad
latus BC: figura folida conftituetur, duode-
cim pentagonis aequilateris & aequiangulis
& aequalibus contenta. Q. E. I,

2. Producatur ZP intra cubum. Qceurret

ergo diametro cubi, & ambae {e bifecabunt 7,
quod fiat inW.  Eft ergo W centrum? {phac-
rae cubum comprehendentis, & dupla PW =
®lateri cubi, ideoque PW = PN. Et quia 9 344
PZ =PS, erit ZW == NS. Iam quum prae-
terea ZX = PS§, & NSq-+-SPq==3 PNq : erit
3 PNq=2Wq + ZXq =" XWq. Sed fe-,, 47 1
midiameter {fphaerae cubum comprehendentis
poteft etiam® triplum dimidii lateris cubi PN.
Ergo XWeft femidiametro {phaerae cubo cir~
cumfcriptae aequalis. Quare quia W eft cen-
trum: erit X in fuperficie {phaerae. Simili-
ter verteX cuiuslibet reliquorum angulorum
dodecaedri in fuperficie {phacrae efle demon-
ftracur. Ergo dodecaedrum {phaera com-
Prehenfum eft data. Q. E. F. '

3. Quoniam * NP : PR = PR : RN, ideo- a. 1,'def, ¢
Que* NO:RS=—=RS: :RN=RS: RN+ SQ; % 5 5
NO autem > RS, ideoque RS > NR -~ S0:
erit * rectac NO extrema a¢ media ratione fe-

élae

e

39 e
195,18
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&ae maior portio ipfa RS = VX. Etquia
{phaerae diameter, quae * poteft triplum ip-

4 6.3 fuis NO, eft p: erit & NO p; ergo ¥ VXapo-
tome. Q. B L

1. Coroll. Ergo latere cubi extrema ac media ra-
tione fefto, eius portio maior eft dodecaedri latus.
L 1 1 o P
2. Coroll, Liquer etiam , reCtam fubtendentem
angulum pentagoni in dodecaedro efle latus cubl
in eadem fphaera infcripti.

PROP, XVIIL. PROBL.
G Latera quingue
figurarum expone-
re, & inter fecom-
parare.

1. Exponatur
datae fphaerae di-
ameter AB, & fe-
cetur in C, D fic,
v A= CB; &0

: AD —:2 DB. Fiat
A K C DL  Bfemicirculus AEB
& in AB perpendiculares ducantur CE, DI
& AF, FB iungantur. Et quia AB = 3 BD:?
a. cot1g.5. eft “ AB =3 AD. Hinc quia AB: AD ="
8. %3 g_' % ABq: AFq: eft ABq =% AFq.  Ergo AF
v 13,13, eft ¥ lacus tetraedri.
2. Quia ABq: BFq=—=# AB: BD = 3:I‘
b.15.13.  BF eft latus cubi?,
3. Tun&tis AE, EB, eft ABq: BEq = # AB:
14 13 BC=2:1 Ergo BE eft latus oftaedri®.
4. In AB ducatur perpendicularis AG =
AB. TIun&a GC, a punéto H ducatur in AB
per

we 9. 6.
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perpendicularis HK, Jam quia HK: KC=¢ ¢, 4,
GA: AC = 2: 1: erit HKq = 4 KCq, ideo-
que 5§ KCq = CHq = CBq.  Et quoniam
AB=:2BC, & AD=:sDB: erit DB" = 2 » (A
CD, 1deoque CB==3 CD, & CBq=9¢ CDq.
Ergo KC > CD. Fac CL = KC, & in, AB
duc perpendicularem LM, lunge MB. Quia
CBq =5 KCq ; eft ¥ ABq = 5 KI .q. Ergo?d. w.s
KL eft latus hexagoni * in circulo quinque * ©%16:13:
icofaedri latera ambientis, ideoque AK =
LB = lateri decagoni in eodem circulo. Sed
ML =* HK = 2 KC == KL = lateri hexa- % 14. 3
goni. Ergo MB eft * latus pentagoni in eo- * '2- 13.
dem circulo, ideoque latus # icofaedri. e

- 5. Secetur BF extrema ac media ratione :
erit maior eius portio BN latus dodecaedri. ¥ LEOK, 17,13,

6. Ex his liquet, latera tetraedri, o@aedri
& cubi effe p € diametro AB fphaerae. Nam
quarum partium 6 eft ABq, earum 4 eft AFq,
trium BEq, & duarum BFq. Ergo & AFq = §. 2. &,
3 BEq = 2 BFq, & BEq =3 BFq. Icofae-
dri vero & dodecaedri latera nec inter fe nee
ad praedictarum figurarum latera funt in ra-
tionibus rationalibus : quia illius latus # eft
| minor, huius apotome®, o 17. 13,

7. Dico MB icofaedri latus maius efle latere
dodecaedri BN.  Nam A FBq : BDq = AB: §. ‘cor, B
BD=—3:1 Sed ADq=4 BDq. Ergo 2. 6,
AD > FB, ideoque AL > FB. Iam AL fe-

Qa eft extrema ac media ratione 7, & maior 4, ¢, 13,
€ius portio eft KL; hinc quia& FB extrema ac
Media racione fecta eft, & eius maior portio

Ce BN




402 EVCLID. ELEM. L. XIIL

¢ 3. def. 6. BN eft: erit KL * > BN. Ergo ML = KL

"’;lz 4 > BN, ideoque ¢ MB > BN. Q.E.F.

i Sehol.

! Dico praeter iam dictas quingue figuras non
conflitui aliam figuram +, quac Jub figuris ae-
qmlarem & aequiangulis , inter [¢ acqualibus,
contincatur.

e. mdef.ir. Ex duobus enim angulis planis © non cop-

ftituitur angulus folidus, ~ Ex tribus autem

triangulis .mqunl.ltcm & aequalibus conftitui-
tur .mgulus tetraedri, ex quatuor otaedri, ex
quinque icofaedri: ex fex autem pluribusue

r. sn.m. nullus conftituetur 7, quia fex anguli A ae-

b 52 5"‘- quilateri = * 4 Redis. Porro fub tribus

i quadratis continetur angulus cubi. Sub qua-
tuor autem pluribusue 7 nullus angulus foli-
dus contineri poteft. Sub tribus pentagonis
aequilateris & aequiangulis ac aequalibus con-
tinetur angulus dodecaedri.  Sub quatuor
autem pluribusue nullus comprehendetur *

¢. 2. fch, angulus folidus: quia eorum fumma? > 4

U 4 redtis. Ob eandem rationem ex aliis figuris
polygonis aequilateris & aequiangulis nullus
folidus angulus conftitui poteft.  Ergo ne¢
fieri poteft figura folida ex figuris planis ae-
quilateris & aequiangulis praeter quinque di-
845, QB Dy

t+ Talem autem intelligit ﬁguram, cuius {inguli fo-'
lidi anguli fub aeque multis planis angulis conti-

nentur.
EV-
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