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260 Lemmas to Porisms 

(193) Porisms, (Books) 1, 2, 3. 

From Book 1: 

1. (Prop. 127 a- e) For the first porism. 
Let there be figure ABr~EZH, and, as is AZ to ZH, so let A~ be to 

~r, and let eK be joined. That eK is parallel to Ar . 
Let ZA be drawn through Z parallel to B~. 1 Then since, as is AZ to 

ZH, so is A~ to ~r ,2. by inversion and componendo and alternando as is M 
to AZ, that is, in parallels, as is BA to AA, 4 so is r A to AH. 3 Hence AM is 
parallel to Br.5 Therefore as is EB to BA, so is <Ee to eH.6 But also as 
is EB to BA, so>, in parallels, is EK to KZ.7 Thus as is EK to KZ, so is 
Ee to eH. 8 eK is therefore parallel to Ar .9 

(194) (Prop. 127 a- e) By compound ratios, as follows: 
Since, as is AZ to ZH, so is M to ~r, 1 by inversion, as is HZ to ZA, 

so is r~ to M.2. Componendo and alternando and convertendo, as is A~ to 
~Z, so is Ar to rH.3 But the (ratio) of A~ to ~Z is compounded out of that 
of <AB to BE and that ofEK to KZ4 (see commentary), while that of Ar to 
rH (is compounded) out of that of> AB to BE and that of Ee to 9H 5 (see 
commentary). Therefore the ratio compounded out of that which AB has to 
BE and EK has to KZ is the same as the (ratio) compounded out of that 
which AB has to BE and Ee has to 9H. 6 And let the ratio of AB to BE be 
removed in common. Then there remains the ratio of EK to KZ equal to 
the ratio of Ee to eH. 7 Thus eK is parallel to Ar . 8 

(195) (Prop. 128) For the second porism. 
Figure ABr~EZH. Let AZ be parallel to ~B, and as is AE to EZ, so 

let rH be to HZ. That the (line) through e, K, Z is straight. 
Let HA be drawn through H parallel to ~E, 1 and let eK be joined and 

produced to A. Then since, as is AE to EZ, so is rH to HZ,2 alternando as 



DAnnOT I:TNArnrH 7.193 

(193) nOPII:MATON A B r 

TOV 1rPWTOV. 

, , ... - #' 

a . fL~ TO 1rPWTO" 1r0pLajJ.a . 
• , faT~ KaTa(pa~~ ~ ABr~~Z~, Ka~ faT~ w~ ~~ 1rPO~ ,T~V ~H, 
~VTW~ ~ A~ 1r~0C; 1''1/'' ,~r, KaL ,f'lrf S_evx9~ '1/ aK. 01',' 7rapaAA~AO~ 
faTLV '1/ aK T'l/L Ar. 'l/X9w OLa TOV Z T'l/L B~ 7rapaAA'l/AOC; '1/ ZA. 
f'lrfL 06" faTt" w~ ~ AZ 7rPO~ T~" ZH, OVTW~ ~ A~ 7rPOC; T~" ~r, 
a"a7raAL" KaL av,,9fVTL KaL f"aAAaE faTL" w~ ~ ~ 7rPO~ T~V 
AZ, TOVTfaTtV f" 1rapaH~AwL,WC; ~ BA 7rPOC; T~V AA, OVTWC; ~ rA 
7rPO~ T~" AH. 7rapaAA'l/AO~ apa faTLV ~ AM T~L Br. faTLV apa 
wc; ~ EB 7rPOC; T~" BA, OVTWC; ~ <Ea 7rPOC; T~" aH. faTLv Of KaL 
wc; ~ EB 7rPOC; T~V BA, OVTW~ > f" 7rapaH~AwL ~ EK 7rPOC; T~" KZ. 
KaL wc; apa ~ EK 7rPOC; T~V KZ, OVTWC; faTLv ~ Ea 7rPO~ T~" aH. 
rrapaH'l/AOC; apa faTL" ~ aK T~L Ar. 

, (194) 0 LaO~, TOU. aVV'l/jJ.~f "O~ OVTW~., f1rf ~ f~T L" ~~ ~ AZ 
7rPf!c; T!lV ZH, O~,TWC; ~ A~ 7rP05 1'11.." ~r, a"a7ra~LV faTt,V f'Jc; '1/ !lZ 
7rPO~ 1''1/'' ZA, OVTWC; '1/ r~ 7rpOC; 1''1/'' M. aVV9fVTt KaL fVaAAa~ 
KaL aVaaTPfl/laVTL faTt" w~ M 7rPOC; T~V ~Z, 10VTW~ ~ Ar 7rPOC; 
T~V rHo aH' 0 jJ.fv T~~ A~ 7rPO~ T~V ~Z aV"~7rTaL fK Tf TOU T~~ 
<AB 7rPOC; T~V BE KaL TOU T~~ EK 7rPOC; T~" KZ, 0 Of T~C; Ar 7rPOC; 
T~" rH fK Tf TOU T~~> AB 7rPO~ T~" BE KaL TOU T~C; Ea 7rPOC; 
T~" aH. 0, apa avv7J.jJ.jJ.f~O~ AO;rOC;, f,K T,f TOU 0.." hf L ~ ~B 7rpe~ 
T'I/" BE KaL '1/ EK 7rPO~ T'l/V KZ 0 aVTO~ faT L" TWL aV"'l/jJ.jJ.f "WL fK 
Tf TOU ~V fXfL ~ AB 7rPOC; T~V BE KaL ~ Ea 7rPO~ T~" aH. KaL 
KOLVO~ fKKfKpoua9w 0 T~~ AB <7rpo~> T~" BE A010~. AOL1rO" 
apa 0 T~~ EK 7rPO~ T~" KZ A010~ <0 aVToc;> faTL" TWL T~~ Ea 
7rPOC; T~" aH A01WL. <7rapaH'l/AOC; > apa faT L" ~ aK T~ L Ar. 

(195) f i c; TO OfUTfPO" 7rOP LajJ.a. 
• ",aT.a"(pal/l~, ~ A~r~EZHEl;, ~O'T~ Of 7ra'pan.,'l/AO~ ~ .!,Z 'T~ L ~l!' 
~C; Of ~ AE,7rp~~ 1''1/'' EZ, ~V'TWC; 'I/,rH ~poc; T'I/~ HZ. O'TL _fv9fL~ 
fOTL" '1/ oLa TW" a,K, Z. 'l/X9w oLa 'TOV H 7rapaAA'l/AOC; T'l/L ~E '1/ 
MA, "aL f7rLSevx9ftOa ~ 9K f,,{3f{3A~09w f7rt TO A. f7rft 06" 

I 4 a' mg A I 5 postw~ add ~ Ge (88) I 11 AM] AH A' A supra A2 
12 ~ (Ea) delHuf" 7rapaAA~AwL ~ Heiberg 3 I EEl - OVTW~ add 

Heiberg 3 I 13 EK 7rPO~ T~" KZ A, post quae add "at ~ EEl 7rPO~ 
T~" aH Co I 17 HZ CoNZ A I 19 postwc; add~ Ge (88) I ~Z CoAZ 
A ~ 21 AB - T~C; (AB) add Heiberg 3 I 26 KO L VOC;] signum quasi KO 
A I 7rPO~ add Ge (88) I 27 0 aVTo~ add Co I 28 A01WL. 
7rapaH'l/AOc;l A010C; A 7rapaH'l/AOC; Co I 32 7rapaH'l/AOC; T~ L1 
1rapa T~" A ~I 33 errL Sevx9fiaa Hu f7rf SfuX9w A I post TO A 
spatium Jitterarum fere septem reJictum A 
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262 Lemmas to Porisms 

is AE to rH, so is EZ to ZH.3 But as is AE to rH, so is Ee to HA," and 
altemando, because there are two by' two (parallel lines). Therefore as is 
EZ to ZH, so is Ee to HA.5 And Ee is parallel to HA.6 Thus (VI, 32) the 
(line) through e, A, Z is straight.7 Q.E.D. 

(196) (Prop. 129 a- h) Let two straight lines 9E, 9a be drawn onto 
three straight lines AB, rA, M. That, as is the rectangle contained byeE, 
HZ to the rectangle contained by 9H, ZE, so is the rectangle contained by 
9B, ar to the rectangle contained by ea, Br. 

Let KA be drawn through 9 parallel to zrA,l and let M and AB 
intersect it at points K and A; and (let there be drawn) AM thro~gh A 
parallel to M, 2 and let it intersect Ee at M. Then since, as is EZ to ZA, so 
is Ee to eA, 3 while as is AZ to ZH, so is eA to eM, 5 because eK is to eH 
also (as is eA to eM) in parallels," therefore ex aequali as is EZ to ZH, so is 
Ee to eM.6 Therefore the rectangle contained by eE, HZ equals the 
rectangle contained by EZ, eM. 7 But (let) the rectangle contained by EZ, 
eH (be) another arbitrary quantity. Then as is the rectangle contained by 
Ee, HZ to the rectangle contained by EZ, He, so is the rectangle contained 
by EZ, eM to the rectangle contained by EZ, He, 8 that is eM to eH, 9 that 
is AS to eK.l 0 By the same argument also as is Ke to eA, so is the 
rectangle contained by ea, Br to the rectangle contained by eB, ra. 1 1 By 
inversion, therefore, as is Ae to eK, so is the rectangle contained by eB, 
ra to the rectangle contained by ea, Br. 1 2 But as is AS to eK, so the 
rectangle contained by Ee, HZ was shown to be to the rectangle contained 
by EZ, HE>. And thus as is the rectangle contained by ES, HZ to the 
rectangle contained by EZ, He, so is the rectangle contained by eB, r a to 
the rectangle contained by ea, Br. 1 3 

(197) (Prop. 129 a- h) By means of compounded ratios, as follows: 
Since the ratio of the rectangle contained by eE, HZ to the rectangle 

contained by eH, ZE is compounded out of that which eE has to EZ and 
that which ZH has to He, 1 and as is eE to EZ, so is eA to ZA,2 while as 
is ZH to He, so is ZA to eK,3 therefore the (ratio of the) rectangle 
contained by eE, HZ to the rectangle contained by eH, EZ is compounded 
out of that which eA has to ZA and that which ZA has to eK." But the 
(ratio) compounded out of that which eA has to ZA and that which ZA has 
to eK is the same as that of eA to eK.5 Hence as is the rectangle 
contained by eE, HZ to the rectangle contained by 8H, ZE, so is eA to 
eK.6 For the same reasons also as is the rectangle contained byea, Br to 
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~C1Tt JI W~ ~ AE 7rPp~ T!lJl EZ, O,~TW~ ~ rH 7rP,O~ T,~JI HZ, e,Jla}..~a~ 
for L JJ W(; 11 AE 7rPO~ "'Il" rH, OVTWC; 11 EZ 'lrPOC; T1'/" ZH. we; 6e '11 
AE 7rPD~ T~JI rH, OilTW~ ~ E9 7rPD~ T~JI MA, Kat EJlana~, 0,4 TD 
fIJ1a, OUO 7rap4 OUo. KaL W~ apa ~ EZ 7rPD~ T~JI ZH, OVTW~ ~ E9 
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7rPD~ T~JI MA. KaL eOT'JI 7rapaAA~Ao~ ~ E9 T~' MA. fv9fia apa 5 
EOTLJI ~ 0,4 TWJI S,A,Z. e5(7rfp):- 870 

(196) ei~ TPfi~ fv9fl.a~ T4~ AB, rA,!lA 0,~x9woaJl OUO 
fvgeia, at SE,e6. OTt EOTLJI W~ TD V7rD SE,HZ 7rPD~ TD V7rD 9H, 
ZE, OVTW~ TD V7rD SB, 6r 7rPD~ TD V7rD S6, Br. ~x9w 6,0. #fJl TOU 
S T~' zrA 7rapaAA~Ao~ ~ KA, KaL at !lA, AB OV#7r'7rTfTWOaJl 10 
aVT~' KaTa TO. K,A o~#fia· 0,0. Of TOU A T~' !lA 7rapaAA~Ao~ ~ 
AM, KaL C1V#7rt7rTfTW T~' ES f7rL TD M. E7rfL OOJl fOTtJl W~ #fJl ~ 
EZ 7rP,"o~ T~~ ZA, oil!w~ ~ Ee 7rP"o~ ,T~IJ, SA: W(; cSe ~ AZ ,7rP"o(; T~JI 
ZH, OVTW~ ~ SA 7rPO~ T~JI SM (1(0., 'Yap ~ SK 7rPO~ T~JI SH fJl 
7rapan~Awd cS,' 'Coov apa fOT L JI W~ ~ EZ 7rPD(; ZH, OVTW(; ~ ES 15 
7rP"o(; T~IJ SM. TD apa V7r"o ITwIJ SE, HZ 'COOJl fOTLJI TW' V7r"o TWJI 1159 
EZ,SM. aAAo cSf T' TVX"oIJ T"o V7rD TWJI EZ, SH. eOT'JI apa W(; T"o 
V7rD TWJI ES, HZ 7rPD~ TD V7rD TWJI EZ, H9, OVTW~ TD V7rD EZ, 8M 
7rP~~ Tp V7r"o EZ, I!S, ,TOV,Tf,OTt~ ~ S¥ 7rPD~ ~H, !OVTfC1T ,',JI ~ A~ 
7rPO~ T~JI 8K. KaT a TO. aVTa Ka, W~ ~ KS 7rPO~ T~JI SA, OVTW~ TO 20 
V7rD S6, Br 7rP"o~ T"o V7rO SB, r6. aIJa7raA'IJ apa 'YI.JlETa, W(; ~ A9 
7rPD(; T~JI eK, OVTW~ TO V7rO SB, r6 7rPD(; TO V7rO e6, Br. W!; cSe ~ 872 

AS 7rP"o(; T~JI SK, OVTW~ fcSfl.X9~ T"o V7rO ES, HZ 7rPD(; TO V7rO EZ, 
He. KaL W(; apa TO V7rO Ee, HZ 7rP"o(; 'TO <V7ro> EZ, He, OV'TW(; 'T"o 
V7rO 8B, r6 7rPO(; TO V7rO e6, Br. 25 

(197) cS,a cSe TOU C1VIJ~##EJlOV OVTW~. f7rfL <0> TOU V7rO SE, 
HZ 7rP"o(; 'TO V7r"o SH, ZE oVIJ~7r'Ta, AO'YO~ fK Tf 'TOU OIJ fXf' ~ SE 
7reO(;, T~JI E~ Kal TOU o~, exft, ~ ZH ,!po~~ T~IJ H~, Ka,L ,fOTtJl ~~ 
#eJI ~ SE 7rPO~ 'T~JI EZ, OVTW(; ~ SA 7rPO~ T~JI ZA, W!; cSf ~ ZH 7rPO~ 
T~JI He, OVTW~ ~ ZA lI'pO(; T~JI eK, TD apa V7rO eE, HZ lI'pO~ TD VlI'D 30 
eH, EZ oVJI~lI''Ta, fK 'Tf 'TOU OJi fXf' ~ SA 7rPD!; T~JI ZA KaL TOU 
OJi eXft ~ ZA lI'PO(; 'T~JI BK. 0 cSe C1vp~##epo(; EK 'TE 'TOU 'T~~ SA 
lI'pO(; T~P ZA KaL TOU T~(; ZA 7rPO(; T~P SK 0 av'To(; fC1'T'P 'TWt 
T~(; SA lI'p"o~ 'T~P SK. eOT'p apa W(; 'TO VlI'O BE, HZ lI'PO~ 'TO VlI'''o 

~ 3 KaL fPaAAa~ in ras. A, post cSta 'TO ELpa, cSuo 7rapa cSuo 
transp. Hu, quae omnia del Heiberg, I 6 post e add K Ge (8) I post Z 
add 'TOV'TEOTtP ~ cS,o. 'TWP B, K, Z Hu II 11 6(A) in ras. A I pro ~ 
AM KaL coni. cS,ax9fiC1a ~ AM Hu app I 17 pro TVXOP coni. 
exO#fP Hu app II 21 apall'aA'p Co apaAo'YoP A I 24 V7rO (EZ) 
add Ge (8) I 26 0 add Heiberg. ~ 28 lI'p"o~ 'T~P EZ - ZH bis A corr 
Co 
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the rectangle contained by 8B, ra, so is SK to 9A.7 And by inversion, as 
is the rectangle contained by SB, ra to the rectangle contained by sa, Br, 
so is Ae to SK.8 But as is the rectangle contained by Em, ZH to the 
rectangle contained by SH, ZE, <so was SA to SK. Thus, as is the 
rectangle contained by SE, ZH to the rectangle contained by eH, ZE, > so 
is the rectangle contained by eB, ra to the rectangle contained by ea, 
Br.9 

(198) (Prop. 130 a- h) Figure ABraEZHeKA. As is the rectangle 
contained by AZ, Br to the rectangle contained by AB, rz, so let the 
rectangle contained by AZ, aE be to the rectangle contained by Aa, EZ. 
That the (line) through points e, H, Z is straight. 

Since, as is the rectangle contained by AZ, Br to the rectangle 
contained by AB, rz, so is the rectangle contained by AZ, aE to the 
rectangle contained by Aa, EZ, 1 alternando as is the rectangle contained by 
AZ, Br to the rectangle contained by AZ, aE, that is as is Br to aE,3 so is 
the rectangle contained by AB, rz to the rectangle contained by Aa, EZ.2 
But the ratio ofBr to aE is compounded, ifKM is drawn through K parallel 
to AZ,4 out of that which Br has to KN and that which KN has to KM, and 
as well that which KM has to aE.5 But the (ratio) of the rectangle 
contained by AB, rz to the rectangle contained by Aa, EZ is compounded 
out of that of BA to Aa and that of rz to ZE. 6 Let the (ratio) of BA to Aa 
be removed in common, this being the same as that ofNK to KM.7 Then the 
remaining (ratio) of rz to ZE is compounded out of that of Br to KN, that 
is that of er to Ka,9 and that of KM to ~E, that is that of KH to HE. 1 0 8 

Thus the (line) through a, H, Z is straight. 
For if I draw EE through E parallel to sr, 1 1 and SH is joined and 

produced to E, the ratio of KH to HE is the same as that of Ka to EE,' 2 
while the (ratio) compounded out of that of ra to 9K and that of SK to EE 
is converted into the ratio of sr to EE, , 3 and the ratio of rz to ZE is the 
same as that of ra to EE. 14 Because ra is (therefore) parallel to EE, 1 5 
the (line) through a, E, Z is straight;' 6 for that is obvious. Therefore the 
(line) through e, H, Z is also straight.' 7 

(199) (Prop. 131)1f there is figure ABraEZH9, then as Aa is to ar, 
so is AB to Br. So let AB be to Br as is Aa to ar. That the (line) through 
A, H, e is straight. 
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SU, ZE, OVTwe; ~ SA 1I"poe; T~V 9K. Sta. TalJTa Kat we; TO V1I'0 Sta, 
Br 1I'poe; TO V1I'0 SB, rta, oVTwe; EUT, V ~ 8K 1I'poe; T~V 9A. Ka, 
aVCl'IraALV fOTtv we; TO V1I"0 9B, rta 1I'poe; TO V1I'0 9ta, Br, OVTwe; ~ 
A9 1I'poe; T~V 9K. ~V Se Kat we; TO V1I'0 TWV 9E, ZH 1I'poe; TO V1I'0 
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9H, ZE, <OlJTWe; ~ 9A 1I'poe; T~V aK. Kat we; apa TO VlrO TWV 9E, ZH 5 
lrpoe; TO VlrO aH, ZE,> OlJTWe; TO VlrO aB, rta lrpoe; TO VlrO ata, Br. 

(198) IKaTa'Ypa<p~ ~ ABrtaEZHaKA. eUTw be we; TO VlrO AZ, Br 1159v 
lrpoe; TO V1I'0 AB, rz, OVTwe; TO VlrO AZ, taE lrpoe; TO V1I'0 Ata, EZ. 
OTt evgei.a fOTtV ~ bLa TWV a, H, Z 071/lfI.WV. elrfl. eOTLV we; TO 
VlrO AZ, Br lrpoe; TO VlrO AB, rz, OlJTWe; TO VlrO AZ, taE lrpoe; TO V1I'0 10 
Ata, EZ, evana~ eOTLV we; TO VlrO AZ, Br lrpoe; TO VlrO AZ, taE, 874 

TOIJTfUTtV we; ~ Br lrpoe; T~V taE, OlJTWe; TO VlrO AB, rz lrpoe; TO 
VlrO Ata, EZ. an' 0 /leV T~e; Br lrpoe; T~V taE OIlV~1rTaL AO'Yoe;, eav 
bLa TOU K T~L AZ lrapaAA71AOe; ax9~L ~ KM, eK Tf TOU T~e; Br 
lrpoe; KN Kat <TOU> T~e; KN lrpoe; KM, Kat eTL TOU T~e; KM lrpoe; 15 
taE. 0 be TOU VlrO AB, rz lrpoe; TO VlrO Ata, EZ OIJV~lrTaL h TE TOU 
T ~ e; BA 11' poe; Ata Kat T 0 U T ~ e; rz 11' poe; T ~ V ZE . K 0 L V 0 e; 
fKKfKpov(J9w 0 T~e; BA lrpoe; M, 0 aVToe; WV TWL T~e; NK 1I'poe; KM. 
AOtlrOe; apa 0 T~e; rz lrpoe; T~V ZE (JIIV~lrTaL eK Tf TOU T~e; Br 
lrpoe; T~V KN, TOIJTfaTLV TOU T~e; sr lrpoe; T~V Ka, Kat TOU T~e; 20 
KM lrpoe; T~V taE, TOIJTfOTtV <TOU> T~e; KH lrpoe; T~V HE. fv8fi.a 
apa ~ bLa TWV a, H, Z. eav 'Yap bLa TOU E T~L ar lraPaAA71AOV 
a'Ya'Yw T~V ES, Kat elrLSelJX9fi.aa ~ aH eK{3A718~L flrt TO s, 0 /lEV 
T~e; KH lrpoe; T~V HE AO'Yoe; 0 aVToe; eOTLV TWL T~e; Ka lrpoe; T~V 
ES,o bE (JIJV71/l/lfVOe; h TE TOU T~e; ra lrpoe; T~V SK Kat TOU T~e; 25 
aK lrpoe; T~V ES /lfTa{3aAAfTaL-fte; TOV T~e; ar lrpoe; ES AO'YOV, 
Kat 0 T~e; rz lrpoe; ZE AO'Yoe; 0 aVToe; TWL T~e; ra lrpoe; T~V ES. 
lrapaAA~AoII ouo71e; T~e; rs T~L ES, evgei.a apa eOTtV ~ bLa TWV 
'?, S, z· TOUTO 'Yap <l>avepov. WOTE KaL ~ bLa TWV e, H, Z fvgei.a 
f(JTLV. 30 

(199) leav ~L KaTa1pa<l>~ ~ ABrtaEZHe, 'YI.VETaL we; ~ Ata lrpoe; 1160 
T~V tar, OlJTWe; ~ AB lrpoe; T~V Br. eOTw oliv we; ~ Ata lrpoe; T~V tar, 
~vTwe; ~,AB ?!,poe; !~V Br. O,Tt fv9f i.,a e(JT ~v ~ b;a ~wv A, 1;1, ~. 
71x9w bLa TOil H T71L Ata lrapaAA71Aoe; 71 KA. elrfL OIlV f(JTLV we; 71 

, 4 ~v Ge (8) T~V A I 5 oVTwe; ~ SA lrpoe; T~V 9K add Ge 1 Kat 
we; apa - (TWV) 9H, ZE add Co (TWV) del Ge)1 7 ABrtaEZH9KA Co 
ABrtaEZH9IKA A! 15 KN CKat) CoKH A I (iTt) TOU CO TO A I 
17 ZE CotaE AI KOLvoc;l KO A ~ 19 AOLlrOe; GeAOLlrOV A I 21 
TO U add Hu I 22 Z Co K Alar Co Br A I 23 ES Co EZ A 1 
elrtSfllX9fi.Oa ~ Hu elrtSevX9fi.o71e; T~e; A II 26 
/lETa{3anETaL Hu /lfTa{3anO/lfVOe; AI TOV Ge (8) TO A I 27 
ES coez A 
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Let KA be drawn through H parallel to Aa. 1 Then since as is Aa to 
ar, so is AB to Br,2 while as is Aa to ar, so is KA to AH,3 and as is AB 
to Br, so is KH to HM,4 therefore as is KA to AH, so is KH to HM.5 And 
remainder HA is to remainder AM as is KA to AH, 6 that is as Aa is to ar . 7 
Alternando as is M to HA, so is ra to AM,8 that is ae to SA.9 And HA is 
parallel to AB. 1 0 Hence the (line) through points A, H, e is straight; 1 1 for 
this is obvious. 

(200) (Prop. 132) Again if there is a figure (ABrAEZH), and AZ is 
parallel to Br, then AB equals Br. So let it be equal. That (AZ) is parallel 
(to Br). 

But it is. For if, with EB drawn through, I make BS equal to HB, 1 
and I join AS and sr, then there results a parallelogram ASrH,2 and 
because of this, as is M to aE, so is rz to ZE.4 For each of the foregoing 
(ratios) is the same as the ratio ofSH to HE.3 Thus (VI, 2) az is parallel 
to Ar.5 

(201) (Prop. 133) Let there be a figure (ABraEZHS), and let BA be a 
mean proportional between AB and Br. That ZH is parallel to Ar . 

Let EB be produced, and let AK be drawn through A parallel to 
straight line az, 1 and let rK be joined. Then since as is rB to BA, so is 
AB to BA,2 while as is AB to BA, so is KB to B9,3 therefore as is rB' to 
BA, so is KB to BS. 4 Hence AS is parallel to Kr .5 Therefore again, as is 
AZ to ZE, so is rH to HE;7 for either of the foregoing ratios is the same as 
that of K9 to E9. 6 Thus ZH is parallel to AA. 8 

(202) (Prop. 134) Let there be an "altar" ABrAEZH, and let AE be 
parallel to B r, and EH to BZ. That AZ too is parallel to rH. 

Let BE, ar, and ZH be joined. Then triangle ABE equals triangle 
ArE.1 Let triangle ME be added in common. Then all triangle ABE 
equals all triangle rM.2 Again, since BZ is parallel to EH,3 triangle BZE 
equals triangle BZH. 4 Let triangle ABZ be subtracted in common. Then 
the remaining triangle ABE equals the remaining triangle AHZ.5 But 
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AA 7I'PO~ T~V Ar. OVTW~ ~ AB 7I'PO~ T~V Br, an' W~ J'e v ~ AA 7I'PO~ 876 

T~V Ar, OVTW~ ~ KA 7I'PO~ T~V AM, W~ oe ~ AB 7I'PO~ T~V Br, OVTW~ 
~ !ili 7I'eo~ T~V H!A, Kat ,W~ apa ~,KA 7I'PO~ T~!, AM, ~VTC~~ ~ KI,I 
7I'pO~ T~V HM. Kat AOt7l'~ ~ HA 7I'pO~ AOt7l'~V T~V AM eOTtV W~ ~ 
KA 7I'PO~ T~V AM, TOIJTeOTt II W~ ~ AA 7I'PO~ T~II Ar. e lIana~ 5 
eOTtV W~ ~ AA 7I'PO~ T~II HA, OVTW~ ~ rA 7I'PO~ T~II AM, TOIJTeOTtIl 
~ AS 7I'PO~ SA. Kat eOTt 7I'apaAA~AO~ ~ HA T~t AB. ev8eia apa 
eOTLv ~ Ota TWII A,H,S o~J'el.wlI' TOVTO 'Yap lPallepolI. 

(200) 7I'aAtV eall ~t KaTa'YpalP~' Kat 7I'apan~AO~ ~ AZ T~t Br, 
zl.lIeTat, 'Co,1l.. ~ ~B T~t Br; eOT,!! 0011 '(O~:. OTt ,,7I'apaA~~Ao~. 10 
eOTt~ oe. ,eav 1ap otax8et~~~ T~~ EB 8w T~t HB tO~1I T~II BS, 
Kat e7l'tSelJ~w Ta~ AS, sr, 'YtlleTat 7I'apaAA~AO'YpaJ'J'OIl TO ASrH, 
Kat 0 to. TOVTO fOT t II W~ ~ AA 7I'PO~ T~II AE, OVTW~ ~ rz 7I'PO~ T~II 
ZE. harepo~ 'Yap TWII e~p~J'evwv 0 aVTO~ eOTtll TWt T~~ SH 
7I'PO~ T~II HE AO'YWt. !:JoTe 7I'apan~AO~ eoTtIl ~ AZ T~t Ar. 15 

(201) eOTW KaTa'YpalP~, Kat TWII AB, Br /Jeo~ allaAo'YolI eOTw n 
BA. OTt 7I'apannAO~ eOTtll ~ ZH T~t Ar. eK(3e(3A~08w·~ EB, Kat 
Ota TOV A T~t AZev8el.at 7I'apan~AO~ h8w ~ AK, Kat 
e7l'e s e,vx8w, ~ rK. ,e7l'e 1 ~Oll eOT ~ II W£ ~ rB 7I'eo~ T~II BA, O~TW~, ~ 
AB 7I'pO~ T~II BA,w~ oe ~ AB 7I'pO~ T~V BA, OIJTW~ ~ KB 7I'pO~ T~II 20 
BS, Kat W~ apa ~ rB 7I'PO~ T~II BA, OVTW~ ~ KB 7I'PO~ T~V BS. 878 

7I'aeaAA~AO~ apa,!OTtll, ~ AS T~t Kr~ eOTtll pO~ 7I'aAtll ~~ ~ ~Z 
7I'pO~ T~II ZE, OIJTW~ ~ rH 7I'pO~ T~II HE. eKaTepo~ 'Yap TWII 
eip~/JevwlI AO'YH 0 aVTo~ fOTtV TWt T~~ KS 7I'PO~ T~V ES. !:Jore 
7I'apan~AO~ fOT t II ~ ZH T~ t AA. 25 

(202) leOTW {3W/JI.OKO~ 0 ABrAEZH, Kat eOTW 7I'apan~AO~ ~ /Jell 1160v 
AE T~t Br, ~ Of EH T~t BZ. OTt Kat ~ AZ T~t rH 7I'apaAA~AO~ 
fOTtll. f7l'eSevx8woav at BE, Ar, ZH. 'COOII apa fOTI.V TO ABE 
TP I. 'YWII 011 TWt ArE TpqwlIWt. KOtllOIl 7I'pooKel.08w TO AAE 
Tpt'YWPOII. ~AOP apa TO ABE Tpt'YWPOP ~AWt TWt rAA Tpt'YWPWt 30 
'COOII fOTI.V. 7I'aAtll f7l'et 7I'apan~AO~ fOTtll ~ BZ T~t EH, 'COOII 
fOTtll TO BZE Tpl.'YWIIOII TWt BZH Tpt'YWIIWt. KOtllOIl alP~tp~08w 
TO ABZ Tpl.'YWIIOII. AOt7l'0V apa TO ABE Tpl.'YWIIOII AOt7l'WL TWt AHZ 

I 2KA CoKA AI AM Co AM AI AB CoAE AI 3KA ... AM GeHA ... 
AM A I 4 Kat AOt7l'~ - T~II AM del Co I 5 KA ... AM GeKM ... AM A 
I Ar Co Ar A I fllana~ Co allaAo'YolI A I 6 HA Co HA A I 7 
AB] AS AAA Co I 11 otax8el.0~~ T~~ EB 8w] Oto. T~II EB 8w 
A e7l' I. T~~ EB 8w Hu T~ t EB 7I'po08w Heiberg., del Co J 14 
EKarepo~ Heiberg. eKarepa A haTepwlI Hu I 15 AO'YWL 
Heiberg. AO'YOII A AO'YO~ Ge (BS) I 16 Kat Co KaTo. A lAB, Br 
/Jeo~ HuAB,Br J'eo~ AAB,Br Tpl.T~ CorB,AB TPl.T~ Breton 
~ 17BA HuBA AI fK{3e{3A~08w Coh{3A~8eioa AI EB CoAB 
A J 21 BA Co BA A I 22 AS Co AS A I 23 ZE Co zr A I 
harepo~ Heiberg. fKarepa A EKaTepwlI Hu I 24 ES] Be ASE 
Co I 25 AA] Ar Breton I 26 0] ~ Ge J 31 ~ ... T~LJ T~t ... ~ coni Hu 
app ~ 32 alP~tp~08w Ge (BS)alPaLp~08w A 
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triangle ABE equals triangle Ar ll. Therefore triangle Ar II too equals 
triangle AZH. 6 Let triangle ArH be added in common. Then all triangle 
rllH equals all triangle rZH.1 And they are on the same base, rHo Hence 
(I, 39) rH is parallel to llZ.8 

(203) (Prop. 135) Let there be triangle ABr, and let All and AE be 
drawn through it, and let ZH be drawn parallel to Br, and let Z9H be 
inflected. Let 119 be to 9E as is B9 to 9r. That KA is parallel to Br . 

For since 119 is to 9E as is B9 to er, 1 therefore remainder Bll is to 
remainder rE as is 119 to 9E.2 But as is Bll to Er, so is ZM to NH.3 
<Hence as is ZM to NH,> so is lle to 9E.4 Alternando as is ZM to lle, so 
is NH to 9E.5 But as is ZM to 119, so is ZK to K8 in parallels;6 while as 
HN is to 9E, so is Hi\ to A9. 7 Therefore as is ZK to K9, so is HA to A9. 8 
Thus KA is parallel to HZ, 9 and therefore also to rB. 1 0 

(204) (Prop. 136) Let two straight lines lla, 8E be drawn onto two 
straight lines BAE, llAH from point 9. Let the rectangle contained by 9H, 
ZE be to the rectangle contained by 9E, ZH as is the rectangle contained by 
119, Br to the rectangle contained by llr, B8. That the (line) through r, A, 
Z is straight. 

Let KA be drawn through a parallel to rA, 1 and let it intersect AB 
and All at points K and A. And let AM be drawn through A parallel to 
All,2 and let E9 be produced to M. And let KN be drawn through K parallel 
w AB ,3 and let 119 be produced to N. 

Then since because of the parallels ar is to rB as is as to 9N, 4 

therefore the rectangle contained by 119, rB equals the rectangle contained 
by llr, eN. 5 (Let) the rectangle contained by ar, B9 (be) some other 
arbitrary quantity. Then as is the rectangle contained by lle, Br to the 
rectangle contained by llr, B9, so is the rectangle contained by rll, eN to 
the rectangle contained by llr, B9, 6 that is 8N to 8B. 7 But as is the 
rectangle contained by 911, Br to the rectangle contained by llr, B9, so 
was the rectangle contained by 9H, ZE assumed to be to the rectangle 
contained by 8E, ZH,8 while as is 9N to9B, so is K8 to 9A,9 that is in 
parallels H9 to eM,1 0 that is the rectangle contained by 9H, ZE to the 
rectangle contained by 9M, ZE. 1 1 Hence as is the rectangle contained by 
9H, ZE to the rectangle contained by 9E, ZH, so is the rectangle contained 
by eH, ZE to the rectangle contained by 9M, ZE.1 2 Therefore <the 
rectangle contained by 9E, ZH> equals <the rectangle contained by 8M, 
ZE.1 3 In ratio, therefore, > as is Me to 9E, so is HZ to ZE. 1 4 
Componendo1 5 and alternando as is ME to EH, so is 9E to EZ. 1 6 But AE 
is to EA as is ME to EH. 17 Therefore as is AE to EA, so is 9E to EZ. 1 8 

Hence AZ is parallel to KA.1 9 But rA is also (parallel) to (KA).2 0 Thus 
rAZ is straight. 2 1 Q.E.D. 
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TPL'Y~VWL :ioov eOTLV. a!-Aa, TO A~E TPLJWVOV T~L Arll 
TPL'Y~VWL EOTLV 'ioov. /CaL TO Arll apa TPL'YWVOV TWL AZH 
TPL'YWVWL ~oov eOTLV. /cOLVOV WPOO/cEL08w TO ArH TPL7WVOV. 
OAOV apa TO rllH Tpt,,(WVOV OAWL TWL rZH TPL'YWVWL 'ioov EOTtV. 
/Cal. eOT L v ew I. T~~ aVT~e; {3aoEw~ T1/e; rHo wapaH1/Aoe; apa 5 
eOTLv ~ rH T~L llZ. 

(203) eOTw Tpt'YWVOV TO ABL /Cal. ev aVTWL oL~x8woav ai All, 
AE, /Cal. T~L Br wapaH1/AOe; ~X8w ~ ZH, /Cal. /cf/CAao8w ~ zeH. 
eOTw Of we; ~ Be wpoe; T~V er, oUTwe; ~ lle wpoe; T~V 9E. OTL 
WapaAA1/AOe; eOTLV ~ KA T~L Br. eWEL 'Yap eOTLV we; ~ Be wpo~ 10 
T~V SL oUTwe; ~ lle wpoe; T~V eE, AO LW~ apa ~ Bll wpo~ AO LW~V 
T~V rE eOTLv we; ~ lle wpoe; T~V eE. we; Of ~ Bll wpoe; T~V Er, 
oUTwe; eOTLv ~ ZM wpoe; T~V NH. </Cal. we; apa ~ ZM wpoe; NH.> 880 

OVTwe; eOTLV ~ ll9 wpo~ T~V SE. evaA}..a~ eOTLV w~ ~ ZM wpo~ 
T~V lle, oUTwe; ~ NH wpoe; T~V SE. aH'we; ~fV ~ ZM wpoe; T~V llS, 15 
O~Twe; eO~,LV ev, wa'paA.A~AWL ~ ZK ,wpo~ T~V !<e; w~, Of ~ HN wP~~ 
T1/V eE, OVTW~ EOT LV 1/ HA wpoe; T1/V AS. /CaL we; apa 1/ ZK wpor; 
T~V Ke, oVTwe; eOTLv ~ HA wpoe; T~V AS. WapaAA1/AOe; apa eOTLv 
~ KA T~L HZ. WOTE /Cal. T~L rB. 

(204) Ide; ovo Ev8fLae; Tae; BAE, flAH awo TOU S 01/~ELOV OVO 20 
oL~x8woav Ev8ELaL ai lle, SE. eOTw Of we; TO VWO TWV llS, Br 1161 
wpoe; TO VWO llL Be, OVTW~ TO VWO eH, ZE wpo~ TO VWO eE, ZH. 
OTL fv8fLa eOTLV ~ OLa TWV r, A, Z. ~X8w oLa TOU e T~L rA 
WapaAA1/AOr; ~ KA, /Cal. ov#wLnfTw TaL~ AB, All /CaTa Ta K, A 
01/~ELa. /Cal. oLa TOU A T~L All wapaH1/AO~ ~X8w ~ AM, /Cal. 25 
e/C{3E{3A~o8w ~ Ee eWL TO M. oLa Of TOU K T~L AB WapaAA1/AO~ 
~x8w ~ KN, /Cal. e/C{3f{3A~o8w ~ llS eWL TO N. EWfL oov OLa Tar; 
wapaAA~Aove; 'YtVETaL we; ~ lle wpo~ T~V SN, OVTW~ ~ llr wpoe; 
T~V rB, TO apa vwo TWV lle, rB '[oov eOTtV TWL vwo TWV llL eN. 
ano Of T L TVXOV TO VWO llL Be. EOTL V apa we; TO VWO lle' Br 30 
npor; TO uno tor, Be, O\JTWC; TO VWO rll, eN wpo~ TO UWO llr, BS, 
TOVTfOTLV ~ eN wpo~ eB. aAA'w~ ~ev TO UWO ell, Br wpoe; TO 882 

UWO llL BS UWO/cf LTaL TO VWO SH, ZE wpor; TO VWO SE, ZH. w~ Of 
~ eN wpoe; eB, Ol!Tw~ ~ Ke wpor; eA, TOVTfOTLV EV Wapan~AWL ~ 

, 2 EOTLv -AZH TPL'YWVWL omA' addmgA2 I 6 ~ ... T~d T~L ... 
1/ coni. Hu app I 8 ZSH Co ZH A ~ 11 AO LW~ Ge (B8) AO LWOV A I 
13 T~V (NH) om Hu I /Cal. - NH add Co I 17 /Cal. w~ apa - AS 
tris A corr Co ~ 21 0 L ~x8woav Ge (B8) 0 L ~X8w A I 27 
e/C{3E{3A~o8w Hu e/C{3A1/8~L A I 28 wapaH~Aov~ Ge (8) 
WapaH1/Aa A ~ 29 eN CoeH A 
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The characteristics of the cases of this (proposition are) as the 
foregoing ones, of which it is the converse. 

(205) (Prop. 137) Triangle ABr, and Aa parallel to Br, and let aE be 
drawn through and intersect Br at point E. That rB is to BE as is the 
rectangle contained by aE, ZH to the rectangle contained by EZ, Ha. 

Let ra be drawn through r parallel to aE, 1 and let AB be produced 
to a. Then since ra is to ZH as is rA to AH,2 while Ea is to aH as is rA 
to AH,3 therefore ar is to ZH as is Ea to aH.4 Hence the rectangle 
contained by ra, aH equals the rectangle contained by Ea, ZH.5 (Let) the 
rectangle contained by EZ, Ha (be) some other arbitrary quantity. Then as 
is the rectangle contained by aE, ZH to the rectangle contained by aH, EZ, 
so is the rectangle contained by ra, aH to the rectangle contained by aH, 
EZ,6 that is ra to EZ, 7 that is rB to BE. 8 Thus as is the rectangle 
contained by aE, ZH to the rectangle contained by EZ, Ha, so is rB to BE. 
The same if parallel Aa is drawn on the other side, and the straight line 
CAE) is drawn through from a outside (the triangle) in the direction of r. 

(206) (Prop. 138) Now that these things have been proved, let it be 
required to prove that, if AB and r a are parallel, and some straight lines 
Aa, AZ, Br, BZ intersect them, and Ea and Er are joined, it results that 
the (line) through H, M, and K is straight. 

For since MZ is a triangle, and AE is parallel to az, 1 and Er has 
been drawn through intersecting az at r, by the foregoing (lemma) it turns 
out that as AZ is to zr, so is the rectangle contained by rE, He to the 
rectangle contained by rH, aE.2 Again, since rBZ is a triangle, and BE 
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He 'IT po r; T ~ II eM, TO V Teo Tt II TO V 'IT 0 aH, ZE 'IT P 0 r; TO V 'IT 0 aM, ZE. 
Kal. wr; apa TO V'lTO eH, ZE 'lTpor; TO V'lTO 9E, ZH, o~Twr; eOTI.II TO 
V'lTO eH, ZE 'lTpoe; TO V'lTO eM, ZE. "0011 apa eOTI.II <TO V'lTO aE, ZH 
Ti.H V'lTO aM, ZE. o'lIa.AO'YOII apa eOTI. II > wr; ~ Me 'lTpoe; T~II aE, 
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o~Twr; ~ HZ 'lTpoe; T~II ZE. oVIIgellTt Kal. ellaAAa.~ eOTtll we; ~ ME 5 
'lTpor; "T~II ~H, 90Tc:>r; ~ eE, 'lTp05 T~II EZ., o',H', we; ~ ME 'lTP9r; T~II 
EH, OVTWr; eOT t II 7/ AE 1rpor; T7/11 EA. Kat wr; tipa 7/ AE 1rpor; T7/11 
EA, o~Twr; ~ aE 1rpoe; T~II EZ. 'lTapa.AA7/AOr; apa eOTLII ~ AZ T~t 
Ki\. ana KaL ~ rA. evgela apa eOTI.II ~ rAZ. c5(1rfp):-

TO. oe 1rTWTtKa aVTou o~oiwe; TOlr; 'lTpo'Ye'Ypa~~fIlOtr;,~1I eUTtll 10 
o'lIaOTpO~tOIl. 

(205) TP I.'YWVOV TO ABr, KaL T~ t Br 'lTapa.AAT/AOe; ~ A~, Kat 
Otaxgeloa ~ ~E T~t Br OV~'lTt1rTfTW KaT a TO E 07/~elOIl. OTt 
eOTLV we; TO rho ~E, ZH 'lTpoe; TO V1rO EZ, H~, o~Twe; ~ rB 1rpor; 
T~II BE. ~x9w 0 to. TOU r T~ t ~E 7rapa.H7/AOr; ~ re, KaL 15 
h{Je~~~09w. ~ AB f?"L T9 e. f'IT,eL Opll, fOTtV t1r; ~,rA 1rPOe;"T~1I 1161v 
AH, OVTWr; 7/ re 1rpor; T7/V ZH, we; oe 7/ rA 'lTpor; T7/11 AH, OVTWr; 
eOTLII ~ E~ 1rpor; T~II ~H, KaL w~ apa ~ E~ 1rpoe; T~V ~H, oOTwr; 
fOTLv ~ ar 1rpor; T~II ZH. TO apa V'lTO TWII re,~H "0011 fOTLII TWt 
V1rO TWII E~, ZH. aHo Of T t TVXOII TO V1rO EZ, H~. fOT t v apa we; 20 
TO V1rO ~E, ZH 'lTpoe; TO V'lTO ~H, EZ, OOTwe; TO V1rO re, ~H 'lTpor; TO 884 

V'lTO ~H, EZ, TOVTfOTtV ~ re 'lTpor; EZ, TOVTfOTtIl ~ rB 1rpor; BE. 
I, "r ~ ...,... AE ZH ... ... t ... EZ HA t... t rB 
€O!tV ovv w5 T~ v~o,~:, .1reOr;,T~,V1rO ~ ~',ov~we; ~ 
1rpor; BE. Ta 0 aVTa Kall e1rt Ta eTepa ~eP7/ ax97/t 7/ A~ 
'lTapa.H7/AOe;, KaL 0,1r0 TOU ~ fKToe; wr; E'lTL TO r otax9~t ~ 25 
evgela. 

(206) o'1roOeoe"Y~fllwv IIUII TOVTWV, fOTw oel~at OTt eall 
'lTapa.AA7/AOt C!JOtV ai AB, r~, KaL eir; aVTar; Ejl1rI.1rTWOtV evgelal. 
Ttllee; ai A~, AZ, Br, BZ, KaL f1rtSevx9wotll ai E~, Er, OTt 
'Ytverat eugeia ~ SLa TWV H, M, K. E1reL 'Yap TPI.'YWVOV TO MZ, 30 
KaL T~L ~Z 1rapaAAT/AOe; ~ AE, KaL Ot~KTaL ~ Ef OV~'lrt'lrTOVOa 
T~! ~Z, KaTa T,~ f, o~a TO 1rpo'Ye'Ypa~jlfll~V, 'Y!"fTat wr; ~ ~Z 
1fPO~ "flJI zr, OV'TW~ TO V'1l'O rE, He -rrpoc; 'TO V7rO rH, 8E. wah' v 

I 3 TO V'lrO aE, ZH - apa fOTLv wr;] TO V1rO 8E, ZH TWt V'lrO 
8M,eE·. Kae. we; apa addCoJ 9fA Cof~ At rAZ o(1rfp) Ge(V) 
r;'Z6 0: Ai 25 fKTor; - evgeia Heiberg. eKTor; wr; f1re. TO r 
Ota T~II evgelav A fKToe; TOU r wr; E1re. TO E o'X9~, ~ ~E 
Co, quorum wr; E1re. TO E del Hu ~ 27 IIUII] oilv coni. Hu app I 
fOTw] fOTa t A I OTt del Ge I 29 OT' secl Hu 
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has been drawn parallel to ra,3 and aE has been drawn through 
intersecting rza at a, it turns out that as rz is to za, so is the rectangle 
contained by aE, AK to the rectangle contained by aK, AE. 4 By inversion, 
therefore, as az is to zr, so is the rectangle contained by aK, AE to the 
rectangle contained by aE, AK.5 But also as az is to zr, so was the 
rectangle contained by rE, He to the rectangle contained by rH, eE. 
Therefore as the rectangle contained by rE, He to the rectangle contained 
by rH, eE, so is the rectangle contained by aK, AE to the rectangle 
contained by aE, KA.6 This has been reduced to the (lemma) before last. 
Then since two straight lines Er, Ea have been drawn onto two straight 
lines rMA, aMe, and as the rectangle contained by rE, He is to the 
rectangle contained by rH, eE, so is the rectangle contained by aK, EA to 
the rectangle contained by aE, AK, therefore the (line) through H, M, K is 
straight;7 for this was proved before (lemma 7.204). 

(207) (Prop. 139) But now let AB and ra not be parallel, but let 
them intersect at N. That again the (line) through H, M, and K is straight. 

Since two (straight lines) rE and ra have been drawn through from 
the same point r onto three straight lines AN, AZ, Aa, it turns out that as 
is the rectangle contained by rE, He to the rectangle contained by rH, eE, 
so is the rectangle contained by rN, za to the rectangle contained by Na, 
rz (lemma 7.196).1 Again, since two (straight lines) aE, aN have been 
drawn through from the same point a onto three straight lines BN, Br, rz, 
as is the rectangle contained by Nr, za to the rectangle contained by Na, 
zr, so is the rectangle contained by ~K, EA to the rectangle contained by 
~E, KA. 2 But as is the rectangle contained by Nr, za to the rectangle 
contained by Na, rz, so the rectangle contained by rE, He was proved to 
be to the rectangle contained by rH, eE. Therefore as is the rectangle 
contained by rE, eH to the rectangle contained by rH, eE, so is the 
rectangle contained by aK, EA to the rectangle contained by aE, KA.3 It 
has been reduced to the (lemma) which (it was reduced to) also in the case 
of the parallels. Because of the foregoing (lemma 7.204) the (line) through 
H, M, K is straight. 4 

(208) (Prop. 140) Let AB be parallel to ra, and let AE and rB be 
drawn through, and (let) Z (be) a point on BH, so that as is aE to Er, so 
will the rectangle contained by rB, HZ be to the rectangle contained by ZB, 
rHo That the (line) through A, z, a is straight. 

Let ae be drawn through a parallel to Br, 1 and let AE be produced 
to e; and let eK be drawn through e parallel to ra,2 and let Br be 
produced to K. Then since as is aE to Er. so is the rectangle contained by 
rB, ZH to the rectangle contained by BZ, rH (lemma 7.205),4 while as is 
aE to Er, so are ae to rH and (consequently) the rectangle contained by 
ae, BZ to the rectangle contained by rH, BZ, 3 therefore the rectangle 
contained by Br, ZH equals the rectangle contained by ae, BZ.5 Hence in 
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e~Et Tpt1WVOV eOTtV TO rBZ, Kat T~t rA ~apaXX~Xo~ ~KTat ~ 
BE, Kat Ot~KTat ~ AE OV~~t~TOvoa T~t rZA KaTa TO A, 1tVETat 
w~ ~ rz ~po~ T~V ZA, ollTw~ TO V~O AE, AK ~po~ TO V~O AK, AE. 
civanXtv apa 1tVETat w~ ~ AZ ~po~ T~V zr, OIlTw~ TO V~O AK, 

273 

AE ~po~ TO V~O AE, AK. ~v Of Kat w~ ~ AZ ~PO~ T~V zr, ollTw~ 5 
TO V~O rE, HS ~PO~ TO v~O rH, SE. Kat w~ apa TO v~O rE, He 
~po~ TO V~O rH,eE, OIlTw~ fOTLV TO V~O AK,AE ~PO~ TO V~O AE, 
KA. ci~~KTat Et~ TO ~PO fvO~. fHL 03v Ete; ovo Ev8Eta~ Ta~ 
~MA"A~e~ ovo Ev8EI.,at ~t~1IfeVat etO~,V at I?r; E,A, KaL 'fOT!V 
we; TO V~O rE, HS ~pO~ TO V~O rH, SE, OVTW~ TO V~O AK, EA ~po~ 10 
TO V~O AE, AK, Ev8E I.a apa fOT L V ~ 0 La T(;)V H, M, K. TOUTO 1ap 
~POOfOE tKTaL. 

(207) cina li~ 1l1j 'foTwoav at AB, rA ~apan1jXO L, cina 
OV~~t~TfTwoav KaTa TO N. OTt ~aXLV Ev8el.a eOTtV ~ Ota TWV 
H, M, K. e~EL et~ TPEI.~ Ev8Etae; Ta~ AN, AZ, AA ci~o TOU aVTou 15 
101jIlEtOV TOU r, ovo OL~1~fvaL etOLV at rE, rA, 1tVETaL we; TO 1162 
v~o rE, He ~PO~ TO v~O rH, SE, OIlTw~ TO V1I'0 TWV rN, ZA ~PO~ TO 
V~O TWV NA, rz. 1I'aXLV e~EL ci1l'0 TOU aVTOU o1j~Eiov TOU A Ete; 
TpEI.e; Ev8Eia~ Ta~ BN, Br, rz livo EtOLV lit1j1~fVat at AE, AN, 
'fOT t v w~ TO V1I'0 Nr, ZA ~PO~ TO V~O NA, zr, OIlTW~ TO V~O AK, EA 20 
~poe; TO v~O AE,KA. aAA'w~ TO V~O Nr, ZA ~poe; TO v~O NA, rz, 
OIlTW~ eliEtX81j TO V~O rE,He ~po~ TO V~O rH, eE. KaL we; apa 
TO V1I'0 rE, eH 1I'pO~ TO V~O rH, SE, oliTwe; eOT L v TO V~O AK, EA 
~poe; TO v~O AE, KA. ci~~KTaL et~ 0 KaL e~L TWV ~apaAA~Awv. 
OLa O~ TO 1I'p01e'YpallllfVOV Ev8EI.a eOTLV ~ OLa TWV H,M,K. 25 

~o~ 'fOTW ~apaAAQXo~ ~ AB T~L rA, KaL liL~x8woav at AE, 
rB, KaL oQllel.ov e1l'L T~~ BH TO Z, (Jore eLvaL w~ T~V AE ~po~ 
T~V Er, OIlTW~ TO V~O rB, HZ ~po~ TO V~O ZB, rHo OTL Ev8EI.a 
eOTLV ~ liLa TWV A, Z, A. ~x8w liLa ~fV TOU A T~L Br 
npanQAO~ ~ AS, KaL fK{3E{3X~08w ~ AE e~L TO e, liLa lie TOU e 30 
T~L rA 1I'apaAAQAoC; ~ SK, KaL fK{3e{3A~08w ~ Br f~L TO K. f~eL 
OOV fOT LV W~ ~ toE 1I'P'O~ T~V Er, OVTW~ T'O V1I''O rB, ZH 1I'P'OC; T'O 
V1I''O BZ, rH, W~ lif ~ toE 1I'pO~ T~V Er, oVTwe; fOTLv ~ re toe ~po~ 
T~V rH KaL TO V1I'0 toe, BZ 1I'P'O~ TO V1I'0 TWII rH, BZ, 'ioov apa 

, 1 rto] rz coni. Hu app I 8 ci~~KTa, Hu p. 1263 civ~KTaL A I 
a~~KTaL - fvO~ sec! Hu I 9 rMA Co rMt. A I 10 eH Co rE A 
EA A2 ex AA I 14 N Co H A I 16 r Co K A I rA Co NA A I 17 rN 
Co rH A I 24 ci~~KTaLJ civ~KTa, Ge 1 ci~~KTaL -
~apan~xwv sec! Hu I 0 KaL] TO OfKaTOV coni. Hu app ~ 27 e~L 
Ge (BS) eHL A I BH CoZH A ~ 30 eK{3E{3X~08w Ge eK{3XQ8~L A 
I 33BZ,rH Heiberg 3 Br,ZH AZB,rH Col eOTI.V de! coni. Huapp 



274 Lemmas to Porisms 

ratio as rB is to BZ, so is as, that is rK,7 to HZ.6 Hence the sum KB is 
to the sum BH as Kr is to ZH, 8 that is as as is to ZH. 9 But as is KB to 
BH, so in parallels are eA to AH, and ae to ZH.' 0 And ae and ZH are 
parallel. " Thus the (line) through points A, Z, a is straight. , 2 

(209) (Prop. 141) Now that this has been proved, let AB be parallel 
to ra, and let straight lines AZ, ZB, rE, Ea intersect them, and let Br and 
HK be joined. That the (line) through A, M, a is straight. 

Let aM be joined and produced to e. Then since, having a triangle 
BrZ, BE has been drawn parallel to ra from the apex point B (and falling) 
outside (the triangle), and aE has been drawn through, it turns out (lemma 
7.205) that as rz is to za, so is the rectangle contained by aE, KA to the 
rectangle contained by EA, Ka.' Thus as the rectangle contained by aE, 
KA is to the rectangle contained by aK, AE, so is the rectangle contained by 
rH, SE to the rectangle contained by rE, He (lemma 7.196);2 for two 
(straight lines) Er, Ea have been drawn through from the same point E 
onto three straight lines rA, as, HK. And so as is az to zr, so is the 
rectangle contained by rE, He to the rectangle contained by rH, SE. 3 And 
the (line) through H, M, K is. straight.4 Hence by the foregoing (lemma 
7.208) the (line) through A, M, a is also straight. 5 

(210) (Prop. 142 a - b) Let two (straight lines) aB, aE be drawn 
across two straight lines AB, Ar from the same point a, and let points H, a 
be chosen on them. And as is the rectangle contained by EH, za to the 
rectangle contained by ~E, HZ, so let the rectangle contained by BE>, r A be 
to the rectangle contained by Ba, ra. That the (line) through A, H, S is 
straight. 

Let KA be drawn through H parallel to Ba.' Then since as the 
rectangle contained by EH, za is to the rectangle contained by aE, ZH, so 
is the rectangle contained by Be, r a to the rectangle contained by Ba, 
ra,2 while the ratio of the rectangle contained by EH, za to the rectangle 
contained by aE, HZ is compounded out of that which HE has to Ea, that is 
KH to Ba,4 and that which az has to ZH, that is ar to HA;5 3 and the 
ratio of the rectangle contained by BS, r a to the rectangle contained by 
Ba, re is compounded out of that which eB has to Ba and that which ar 
has to ra, 6 therefore the (ratio compounded) out of that of KH to Ba and 
that of ar to HA is the same as that compounded out of that of BS to Ba 
and that of ar to rS.7 But the (ratio) of KH to Ba is compounded out of 
that ofKH to BS and that ofBS to Ba. 8 Therefore the (ratio) compounded 
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~OT!II TO v:rro T,WII Br, ~~ TW', Vll'O AS, ~Z. CtIl4>"0I011 apa,foTlII 
w~ 71 rB lI'pO~ T7111 BZ, OVTW~ 71 AS, 1'OVTe01" II w~ 71 rK, lI'pO~ 1'7111 
HZ. leal. (5).,71 apa ~ KB lI'PO~ (5).,7111 T~II BH f01'l.II W~ ~ Kr lI'pO~ ZH, 
1'OV1'fOTtIi W~ ~ AS lI'PO~ ZH. an' W~ ~ KB lI'PO~ BH, fll 
lI'apa).,).,~).,Wt OV1'W~ f01'l.II ~ SA lI'PO~ AH, leal. ~ Ae lI'PO~ ZH. leal. 
eiul.II lI'apa.n1/).,Ot at Ae, ZH. evgeia apa fUTI.II ~ 5ta TWII A, Z, 
tJ. U1/IJ.e I.WJI. 

(209) 1'OVTOV lI'po1'fgeWp1/lJ,fJlOV EU1'W lI'apa.).,).,1/).,o~ ~ AB T~t 
rtJ., leal. ei~ aV1'a~ flJ,lI'tll'Tf1'WOali evgeiat AZ, ZB, rE, EtJ., leal. 
fll'eSevx9woaJl at Br, HK. i57t evgeia. fOTtJl ~ 5ta 1'WJI A, M, tJ.. 
fll' tS evxge iua ~. tJ.M fle{je{j).,~u9w fll'l. 1'0 e. fll'e I. 0011 1'p t'Y!')JIOV 
1'OU BrZ fle1'O~ all'o 1'~~ leOpvq,~~ 1'OU B IU1/lJ,el.ov 1'~t rtJ. 
1I'aea.n1/).,0~, ~leTa~ ~ ~E, Kal. 5t~,le1'at, ~, ~E, 'YI.lleTCU, w~ ~ r? 
lI'pO~ ZtJ., OV1'W~ 1'0 VlI'O tJ.E, Ki\ lI'po~ TO VlI'O EA, KtJ.. W~ apa 1'0 
VlI'O AE, Ki\ lI'po~ TO VlI'O tJ.K, AE, OV1'W~ fOT I. JI 1'0 VlI'O rH, SE lI'pO~ 
1'0 VlI'O rE, He· ei~ 1'pei~ <'Yap> evgel.a~ 1'a~ rA, tJ.e, HK 5vo 
eiul.JI 5t71'YlJ,fJlat all'o TOU av1'ou u1/lJ,el.ov 1'OU E at Er, EtJ.. leal. 
W~ apa ~ tJ.Z lI'pO~ zr, OV1'W~ fU1'l.II 1'0 VlI'O rE, He lI'pO~ 1'0 VlI'O 
rH, eE. Kal. fU1'tJl evgeia ~ 5ta 1'WII H, M, K. 5ta 1'0 
lI'po'Ye'YpalJ,lJ,fJlOJI apa leal. ~ 5ta 1'WJI A, M, tJ. fU1'l.JI evgeia. 

(210) e i~ 5vo evgel.a~ Ta~ AB, Ar all'o 1'OU aVTou u1/lJ,el.ov 
1'OU tJ. 5vo 5t~x9wuaJl at tJ.B,tJ.E, leal. fll"aVTWJI ei).,~q,9w u1/lJ,eia 
1'a H, e. EUTW 5e W~ 1'0 VlI'O EH, ZtJ. lI'po~ TO VlI'O tJ.E, HZ, ol5Tw~ 1'0 
VlI'O Be, rtJ. lI'po~ TO VlI'O BtJ., reo (5Tt evgeia. fUTtJl ~ 5ta TWJI A, 
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H,e. ~x9w 5ta 1'OU H 1'~t BtJ. lI'apa.).,).,1/).,o~ ~ Ki\. fll'el. OOJl fOTtJl 25 
W~ 1'0 VlI'O EH, ZtJ. lI'po~ TO VlI'O tJ.E, ZH, OVTW~ TO VlI'O Be, rtJ. lI'pO~ 
1'0 VlI'O BtJ., re, an' <0 1'ou> VlI'O EH, ZtJ. lI'pO~ TO VlI'O tJ.E, HZ 
uVII~1I'1'at ).,o'Yo~ Ele 1'f 1'OU 011 Exe t ~ HE lI'pO~ EtJ., TOV1'fOT t JI ~ 
KH lI'po~ BtJ., leal. H 03 011 Exet ~ tJ.Z lI'pO~ ZH, 1'OVTfUTtJl ~ tJ.r 
lI'pO~ 1'~JI HA, 0 5e 1'OU VlI'O Be, rtJ. lI'pO~ 1'0 VlI'O BtJ., rs oVJI~1I'1'at 30 
AO'YO~ fie 1'f TOU OJi exet ~ eB lI'pO~ BtJ. leal. f~ 03 OJi exet ~ tJ.r 
lI'pO~ re, Kar. 0 <fie 1'f 1'ou> T~~ KH apa lI'pO~ BtJ. lear. 1'OU 1'~~ 
tJ.r lI'pO~ HA 0 aVTo~ fU1'tJl 1'Wt UVJl1/lJ,lJ,fJlWt fie 1'e 1'OU 1'~~ Be 
11' p 0 ~ BtJ. Ka I. T 0 U l' ~ ~ tJ.r 11' p 0 ~ ra . 0 5 e l' ~ ~ KH 11' P 0 ~ BtJ. 

I 2 post tJ.a add lI'pO~ 1'~JI HZ Hu I 3 0).,1/ Ge (8S) 0).,1/ t A I 6 
evgei.a Ge (S) ev9etat A I 10 fll'eSevx9woaJl Ge (8S) 
fll'eSevx9w A I A, M, tJ. Co HMK A I 11 fll'tSevxgeioa ~ tJ.MJ 
fuSevx9w ~ tJ.M A post quae add leal. Col e CoK A I 12 fleTO~ 
secl Hu (Simson l ) I 13 tJ.E Co tJ.B A I 14 ZtJ. Co zr A I apaJ 5 e A ~ 
15 AE Co AB A I 16 'Yap add Hu I 19 lea I. - H, M, K del Heiberg. I 
H, M, KJ A, M, e Co e, M, tJ. Hu I 20 lear. del Heiberg. J 22 
5 t~x9wua/l Ge (8S)5 t~X91/ A I 23 5e Hu 5~ A I 27 an 1 ana 
A 0 l' 0 U add Ge (8S) ~ 32 re Co rE A I E Ie 1'f l' 0 U add Hu I 34 
BtJ. CoetJ. A I tJ.r CoAr A 
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out of that ofKH to Be and that ofBa to Ba and furthermore of that of ar 
to HA is the same as the (ratio) compounded out of that of Be to Ba and 
that of ar to re. 9 Let the ratio of SB to Ba be removed in common. 
Then the remaining (ratio) compounded out of that ofKH to Be and that of 
ar to HA is the same as that of ar to re,1 0 that is the (ratio) 
compounded out of that of ar to HA and that of HA to ar. 1 1 And again, 
let the ratio of ar to HA be removed in common. Then the remaining ratio 
of KH to Be is the same as that of HA to sr. 1 2 And alternando, as is KH 
to HA, so is Be to sr. 1 3 And KA and Br are parallel. 1 4 Therefore the 
(line) through points A, H, a is straight. 1 S 

(211) 18. (Prop. 143) But now let AB not be parallel to ra, but let it 
intersect it at N. 

Then since two straight lines aE, aN have been drawn from the 
same point a across three straight lines BN, Br, BZ, as the rectangle 
contained by Na, rz is to the rectangle contained by Nr, AZ, so is the 
rectangle contained by aE, KA to the rectangle contained by EA, Ka 
(lemma 7.196).1 But as is the rectangle contained by Ea, KA to the 
rectangle contained by EA, KA, so is the rectangle contained by Ee, rH to 
the rectangle contained by Er, aH; 2 for again two (straight lines) Er, Ea 
have been drawn from the same point E across three (straight lines) rA, 
as, HK. Therefore as is the rectangle contained by Ea, rH to the rectangle 
contained by Er, eH, so is the rectangle contained by Na, rz to the 
rectangle contained by Nr, za. 3 By the foregoing (lemma) the (line) 
through A, e, II is straight. 4 Thus the (line) through A, M, II too is 
straight. s 

(212) (Prop. 144) (Let there be) triangle ABr, and let All be drawn 
parallel to Br, and let aE, ZH be drawn across. And as the square of EB 
is to the rectangle contained by Er, rB, so let BH be to Hr. That, if Ba is 
joined, the (line) through e, K, r is straight. 

Since, as is the square of EB to the rectangle contained by Er, rB, so 
is BH to Hr, 1 let the ratio of rE to EB be applied in common, this being 
the same as that of the rectangle contained by Er, rB to the rectangle 
contained by EB, Br . 2 Then ex aequali the ratio of the square of EB to the 
rectangle contained by EB, Br, that is the (ratio) of EB to Br, is the same 
as the (ratio) compounded out of that of BH to Hr and that of the rectangle 
contained by Er, rB to the rectangle contained by EB, Br, 3 which is the 
same as that ofEr to EB.4 Therefore the (ratio) of the square ofEB to the 
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UVII~1I'Ta, h Te TOU T~~ KH 1rpoe; Be /Cat TOU T~e; Be 1rpoe; B~. ;, 
apa uVII7jjJ.jJ.elloe; ~/C Te TOU T~e; KH 1rpoe; Be /Cat TOU T~e; Be 1rpoe; 
B~, /CaL ~u TOV T~e; ~r 'II'poe; HA ;, avroe; faull rw, uVII7jjJ.jJ.ellw, 
~/C Te TOU r~e; BS 1rpoe; B~ /CaL TOV T~e; ~r 1rpoe; ra. /C0'1I0e; 
f/C/Ce/Cpoua8w ;, r~e; eB 1rpoe; B~ A010e;. AO'1rOe; apa;' 5 
uVII7jjJ.jJ.elloe; ~/C re rov r~e; KH 'II'poe; Be /CaL rov r~e; ~r 1rpoe; HA 
;, avroe; fUUII rw, r~e; ~r 'II'poe; r~1I re, rovreuuII rw, 
aVII7jjJ.jJ.ellw, f/c Te rou r~e; ~r 'II'poe; r~1I HA /CaL rov r~e; HA 'II'poe; 
r~1I er. /CaL 'II'aA'1I /Co'lIoe; f/C/Ce/Cpoua8w ;, r~e; ~r 1rpoe; r~1I HA 
A010e;. AO'1rOe; apa ;, r~e; KH 1rpoe; r~1I Be A010e; ;, avroe; furLII 10 
rw, r~e; HA 'II'poe; r~1I er. l/CaL fllaHa~ faull we; ~ KH 1rpoe; r~1I 892 

HA, ovrwe; ~ BS 'II'poe; r~1I er. /CaL eLaLIi ai. KA, Br 'II'apaH7jAo,. 1163 
ev8el.a apa furLII ~ 5,a rWII A,H,S U7jjJ.ef.wII. 

(211) '7j'. cina 5~ jJ.~ furw 1rapaH7jAOe; ~ AB r~' r~, ciHa 
uVjJ.1r'1rrerw /Cara ro N. f1reL 0011 ci1ro rou aVTov U7jjJ.ef.OV rov ~ 15 
eie; rpel.e; ev8eLae; rae; BN, Br, BZ 5uo eV8el.a, 5'7j1jJ.ella, 
eLaLIi ai. ~E, ~N, ~aull we; ro V'II'O N~, rz 'II'poe; ro V'II'O Nr, ~Z, 
ovrwe; ro V1rO ~E, KA 'II'poe; ro V'II'O EA,~. we; 5e ro V1rO E~, KA 
'II'poe; ro V'II'O EA,KA, ovrwe; furLII ro V1rO Ee, rH 1rpoe; ro V1rO Er, 
eH~ 'II'aA,'1I1aP,eie; rp,eL,e; ra5 rA,~e,HK~'II',o r.?v av!o,v 9'7jjJ.ELOV 20 
ro~ E ~V~ 1l.1jJ.Ella, E'~,'II a, ,Er,' ~~. /Co., we; ,!-pa !O ,v'!:o Ee, rH 
'II'poe; ro V1rO Er, eH, ovrwe; ro V'II'O N~, rz 1rpoe; ro V'II'O Nr, Z~. 
5,a ro 'II'p01E1pajJ.jJ.flloli ev8eLa fUUII ~ 5,a rWII A, e,~. /CaL ~ 
5,a rWII A,M,~ apa ev8eLa fUUII. 

(212) rpL1wlloli ro ABr, ~aL r~~ ~r 1r!LP~A,A7jAOe; ~x8w,~ ,A4, 25 
/CaL 5,~x8wuall ai. ~E, ZH. EUTW 5e we; ro 0.71'0 EB 1rpoe; ro V1rO 
ErB, ovrwe; ~ BH 'II'poe; r~1I Hr. OU fall f1r'SEVx8~, ~ B~, 
1f.IIETa, Ev8ELa ~ 5,a rWII e, K, r. f1reL fUUII we; ro ci1rO r~e; 
EB 1rpoe; TO V1rO ErB, ovrwe; ~ BH 1rpoe; Hr, /C0'1I0e; apa 
1rpoulCef.a8w;' r~e; rE 'II'poe; EB A010e;,;' aVToe; WII rw, TOU V1rO 30 
ErB 'II'p'Oe; r'O (,71''0 EBr. 0,' 'Caou apa 0 TOU 0;71''0 EB 'II'p'Oe; T'O (,71''0 894 

EBr A010e;, TovrfUUII ;, r~e; EB 'II'poe; r~1I Br,;' avroe; fUUII rw, 
UVII7jjJ.jJ.fIlW' f/c re rou r~e; BH 'II'poe; Hr /CaL rou rov V1rO ErB 
'II'poe; r'O V'II'O EBr, oe; fUUII ;, avroe; rZ,H T~e; Er 'II'poe; EB. WUTe ;, 

I 4 /cO'1I0c;J /CO A I 9 /cO'IIOc;J /CO A II 14 '7l mg A I 17 ~N Co 
~H A I N~ Co NA A I 21 E~ Co EA A I 22 ro V1rO N~, rz bis A 
corr Co I 23 post 5 ,a add 5~ Ge I 26 ro (ci1ro EB) Ge (8) ra A I 29 
/C ° , II 0 e; Ge (8) /C 0' II 0 II A I apa sec! Hu I 33 r ° v Hu rw, A de! Ge 
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rectangle contained by EB, Br is compounded out of that which BH has to 
Hr and that which Er has to EB, 5 which is the same as that of the 
rectangle contained by Er, BH to the rectangle contained by EB, rH. 6 But 
as is EB to Br, so, by the foregoing lemma (7.205), is *the rectangle 
contained by AE, Z9 to the rectangle contained by AZ, 9E. 7 And therefore 
as is the rectangle contained by rE, BH to the rectangle contained by rH, 
EB, so is the rectangle contained by AE, Z9 to the rectangle contained by 
AZ, eE.8 * Therefore the (line) through 9, K, r is straight;9 for that is in 
the case-variants of the converses. 

(213) (Prop. 145) Let two (straight lines) EZ, EB be drawn from 
some point E across three straight lines AB, Ar, AA, and, as EZ is to ZH, 
so let 9E be to eH. That also as BE is to Br , so is EA to Ar. 

Let AK be drawn through H parallel to BE.' Then since as is EZ to 
ZH, so is E9 to eH,2 but as is EZ to ZH, so is EB to HK,3 while as is E9 to 
SH, so is AE to HA,4 therefore as is BE to HK, so is AE to HA.5 
Alternando, as is EB to EA, so is KH to HA.6 But as is KH to HA, so is Br 
to rA.7 Therefore as is BE to EA, so is Br to rA.8 Alternando, as is EB 
to Br, so is E.ll to Ar.9 The case-variants likewise. 

(214) (Prop. 146) Let there be two triangles ABr, AEZ that have 
angles A, .ll equal. That, as is the rectangle contained by BA, Ar to the 
rectangle contained by EA, AZ, so is triangle ABr to triangle E.llZ. 

Let perpendiculars BH, E9 be drawn.' Then since angle A equals A, 
and H (equals) 9,2 therefore as is AB to BH, so is.llE to E9. 3 But as AB is 
to BH, so is the rectangle contained by BA, Ar to the rectangle contained 
by BH, Ar ,4 while as is.llE to E9, so is the rectangle contained by EA, .llZ 
to the rectangle contained by E9, .llZ. 5 Therefore as is the rectangle 
contained by BA, Ar to the rectangle contained by BH, Ar, so is the 
rectangle contained by EA, .llZ to the rectangle contained by Ee, AZ; 6 and 
alternando.7 But as is the rectangle contained by BH, Ar to the rectangle 
contained by E9, AZ, so is triangle ABr to triangle AEZ;8 for each of BH 
and E9 is a perpendicular of each of the triangles named. Therefore as is 
the rectangle contained by BA, Ar to the rectangle contained by EA, AZ, so 
is triangle AB r to triangle AEZ. 9 



nAnnOT ETNArnrH 7.212 

TOU a~o EB ~pO~ TO V~O EBr UUP~~TaL ~K Tf TOU OP ~XfL ~ BH 
~pO~ Hr Kat. TOU OP hfL ~ Er ~po~ EB, O~ EUTLP 0 aVTO~ TWL 
TOU V~O Er, BH 1rPO<; TO V~O EB, rHo W~ Of ~ EB ~po~ T~P Br, 
OVTW~ EUTLP o,a TO ~P01f1pa~~epop A~~~a TO V~O ~E,za ~po~ 
TO V1rO ~Z, aE. KaL W~ apa TO V~O rE, BH ~po~ TO V~O rH, EB, 
OVTW~ EOTLV TO V1Z'O AE, ze 1TPO~ TO irKo AZ, SE. eV8et.a apa 
fUTL/I ~ Ota TW/I El, K, r· TOUTO 1a.P f/l TOt~ 1rTWTtKOt<; TWP 
a/laUTPOq,LW/I. 

(213) lei<; TPfL~ fvOfLa~ Ta~ AB, Ar, A~ a1rO Tt/lO~ U71~fLOU 
TOU E ovo Ot~x9wua/l at EZ, EB. eUTW Of w<; ~ EZ 1rPO~ T~/I ZH, 
OVTW<; ~ ElE 1rPO~ T~/I aH. OT' -YL/lera, KaL w~ ~ BE 1rPO~ T~/I Br, 
OVTW~ ~ E~ ~po~ T~/I ~r. ~X9w ota TOU H T~t BE 1rapaAA71Ao<; ~ 
AK. ,f1rf,L, 0&/1, fU; t /I W~ ~ EZ,1rpo~ T~~ ZH, ,OVTW<; ~ EEl ,1rpor; T~/I 
ElH, aAA W~ ~f/I 71 EZ ~po~ T~P ZH, OUTW~ 71 EB ~po~ T~/I HK, w~ 
Of ~ EEl 1rPO~ T~/I ElH, OVTW~ fUTLP ~ ~E ~po~ T~/I UA, KaL W~ apa 
~ BE 1rpor; T~/I HK, oVTwr; fUT L /I ~ ~E 1rpor; T~/I HA. f paHa.£ 
fUTt/l wr; ~ EB 1rPO~ T~/I E~, OVTW<; ~ KH ~po~ T~/I UA. wr; Of ~ 
KH ~po~ T~/I UA, OVTW~ fUTL/I ~ Br 1rPO~ T~P r~. KaL w~ apa ~ 
BE 1rpor; T~P E~, OVTW<; ~ Br ~po<; T~/I r~. f/laHa£ fUTL/I w~ ~ 
EB ~po~ T~/I Br, OVTW<; ~ E~ 1rPO~ T~/I ~r. Ta Of 1rTWTtKa 
O~OLW<;. 

(214) eUTW ovo TpL-YW/la Ta ABr, ~EZ '[uar; eXO/lTa Ta~ A, ~ 
-YW/I Lar;. OT t faT L /I wr; TO V1rO BAr 1rpor; TO V1rO E~Z, oUTwr; TO 
ABr ~PL1W/I~/I 1[,PO~ ,TO ,E~Z, TP.L-YW/IO/I. ,~x9w..oa/l K~9f!OL aJ BH, 
EE). f1rft OU/I tO~ fOTt/l 71 ~e/l A -YW/lLa T~t ~, 71 Of H T71t a, 
eOTt/l apa w~ ~ AB 1rPO~ T~/I BH, OVTW~ ~ ~E 1rpo<; T~/I EEl. aAA' 
w<; ~f/l ~ AB 1rpo<; Tn/l BH, oUTwr; fOTL/I TO V1rO BAr 1rpor; TO v~O 
BH, Ar, w<; Of ~ ~E 1rpor; T~/I EEl, OUTW~ fOTLP TO V1rO E~Z 1rpor; 
TO V1rO EEl, ~z. eOTt/l apa w<; TO v~o BAr 1rpo<; TO V1rO BH, Ar, 
OUTW<; TO V1rO E~Z 1rPO<; TO V1rO Ea, ~z· KaL f/laHa£. aH' W<; TO 
V1rO BR, Ar 1rpor; TO V1rO EEl, ~Z, oUTwr; fOTL/I TO ABf TP'-YW/IO/l 
'rpor; ,TO ~EZ_ TPLrW/lO~' fKaTepo; -yap TW/I,Bf!' E~ Kage,TO,<; ,fOTL/I 
eKaTepov TW/I etp71~f/lW/I TPL-YW/IW/I. Kat W<; apa TO V1rO BAr 
1rp~r; TO V1rO Eaz, oUTwr; fOTL/I TO ABr TPL-YW/IO/l 1rpor; TO aEZ 
TPL-YW/IO/I. 

I 1 TOU a1rO Hu a1rO TOU A I oV/I~1rTat Ge (BS) OV/I~KTat A I 
BH Co BN A I 4 ~E, ZEl ... ~Z, 8E] ~Z, 8E ... ~E, za Simson. I 5 EB 
CoElB A I 6 aE, Z8 ... az, ElEl ~Z, ElE ... ~E, ZEl Simson. II 12 ~XOw 
Ge (S) ~x8~ A ~ 15 fUT L /I sec! Hu I 25 Ea CoHEl A I 26 BH Co BE 
A 
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