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LA 

G E 0 MET R I E. 
LIVRE PREMIER. 

CJJcs prob/cfmes qu'on peut conflruire fans 
y employer que des cerclcs & des 

ltgnes 
0 u s les Problefmes de Geometrie fe 
peuuent facilement reduire a tels termes, 

· <Iu'il n' eft befoin par a pres que de connoi-
ftre Ia longeur de quel<}ues lignes droites, 
pour les c-onftruire. 

Et comme toute 1' Anthmeti<}ue n'eft compofee, que Commcc 

de quatre ou cinq operations, <}Ui font !'Addition, Ia 
SouftraCl:ion, Ia Multiplication, Ia Diuifion, & I' Extra- chmeci-

Cl:ion des racines, nu'on peut prendre pour vne efipece que fe 
"1 rapporre 

de Diu ilion : Ainfi n'at'on autre chofe a faire en Geo- aux ope-
. 1 1 r· · h h I ranonsd.e metrte touc 1ant es tgnes qu on c ere e, pour es pre- Geome· 

parer a eftre COD DUes, <}Ue leur en adioufter d' autres , OU me. 
en ofter, Oubieo en ayant vne, que te nornrneray l'vmte· 
pour Ia rapporter d'anrant rnieux aux oombres , & qui 
peut ordinairement eftre pr1fe a difcretion, pms en ayant 
encore deu:x aut res, en uouuer vne <}Uatriefme, <}Ui foit 
al'vne de ces deux, comme I' autre eft a ('vnite, ce <}Ui eft 
le mefine que I a Multiplication; ouhien en trouuer vne 
quatriefme, qui foit a l'vne de ces deux, com me l'vnite 

P p eft 
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Christiaan Huygens:
“door het fraaie verband van zijn uiteenzettingen”

— Andriesse, Titan, 465; “en la belle liaison de ses expositions” https://www.dbnl.org/tekst/huyg003oeuv10_01/huyg003oeuv10_01_0137.php

https://www.dbnl.org/tekst/huyg003oeuv10_01/huyg003oeuv10_01_0137.php
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I. I VR.E P lliM Jill. 

ain6 en les demefiant, qu'il n'en demeure qu'vne feule, 
efgale a quelque autre, qui fait connue, oubien dont le 

ou le cube, ou le quarre' de quarre', ou le furfoli-
de,oulcquarredecube,&c.foitefgal ace, qui fe pro-
duift par 1' addition, ou fouftraction de deux ou plufieurs 
autres quantites , dont l'vne fait connue , & les autres 
foient compofees de quelques moyennes proportion• 
nelles entre l'vnite', & ce ou cube , ou quarrd de 
quarrC,&c. multipliees pard' autres connues. Ce que i'e-
fcris en cete forte. 

:x> b. ou .. 
+bb. ou . 

J J 
.{ :x> +a -t + b b & • ou 

J J 
:t :n a :t -- tt+ d. &c. 

C'eftadire, \'..que ieprens pour Ia quantite' inconnue, 
eftefgaleab, oulequarre eft efgal au quarrc! deb 
mains a multiplie par ou le cube de eft :\ {$ 

multiplie par le quarre de tplus le quarre' de b multiplid 
part mains le cube de &. & ainfi des autres. 

Et on pent toufiours reduire ainfi toutes les quantit6s 
inconnues :\ vne feule, lorfque le Problefme fe pent con-
ftruire par des cercles & des lignes droites, ou auffy par 
des fections coniques,ou mefme par quelque autreligne 
qui oe fait que d'vn ou deux plus compofee. Mais 
ie ne m'arefte point a expliquer cecy plus en detail, a 
caufe que ie vous ofterois le plaifir de l'apprendre de 
vous mefme, & de cultiuer voftre efprit en vous 
y e:x.erceant, qui eft a moo auis la principale,qu' on puiffe 

P p 3 tirer 
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3.1. methods for tangents 73

Fermat’s tangent method
from Fermat, Varia opera, 1679, 64

3.1. methods for tangents 73

Fermat’s tangent method
from Fermat, Varia opera, 1679, 64



https://cudl.lib.cam.ac.uk/view/MS-ADD-04004/31

https://cudl.lib.cam.ac.uk/view/MS-ADD-04004/31


“If there is any one quality which marks the
competent mathematicianmore than any
other, I think it is the power to operate
with temporary emotional symbols and to
organize out of them a semipermanent,
recallable language. If one is not able to do
this, one is likely to find that his ideas
evaporate from the sheer difficulty of
preserving them in an as yet unformulated
shape.” (86)



Leibniz introduceerde de notaties
∫
en d in

een manuscript van 29 oktober 1675.

“Wat ik aan deze analyse het meest
waardeer, is dat ze ons hetzelfde voordeel
biedt ten opzichte van de ouden wat
betreft de meetkunde van Archimedes, als
wat Viète en Descartes ons boden voor de
meetkunde van Euclides en Apollonius.”





uitdrukking dimensie soort
x 1 lijn
4xy 2 vlak
xxy 3 lichaam

“Er valt een wet van homogeniteit waar te nemen.
Want wanneer omn wordt toegevoegd aan een getal,
een verhouding of een oneindig kleine grootheid,
levert dit een lijn op; wordt het toegevoegd aan een
lijn, dan ontstaat een vlak; wordt het toegevoegd aan
een vlak, dan ontstaat een lichaam; en zo gaat dit
oneindig door wat betreft de dimensies.”

integraal resultaat dimensie soort∫
5 = 5x 1 lijn∫
x = 1

2x
2 2 vlak∫

xx = 1
3x

3 3 lichaam
...

...
...

...
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“Het is nuttig om
∫
te schrijven voor omn.,

zoals
∫
l voor omn. l, dat wil zeggen de som

van alle l. Dus ...
∫
xl ⊓x

∫
l −∫ ∫

l . Op deze
manier wordt de wet van homogeniteit
steeds in acht genomen, wat nuttig is om
rekenfouten te voorkomen.”

∫
xfdx= xF−

∫
Fdx

Een bijzonder geval van partiële integratie∫
gfdx= gF−

∫
g′Fdx



“
∫
staat voor som, d voor verschil.”

“Als
∫
l⊓ya, stellen we l⊓ ya

d . Want als
∫
. de

dimensie vergroot, zo verlaagt d de
dimensie.”

∫
f dx= F ↔ f = F′

∫
f = ya ↔ f = ya

d















(1+x)q als machtreeks: binomiaalreeks

f(x) = (1+x)q f(0) = 1
f′(x) = q(1+x)q−1 f′(0) = q
f′′(x) = q(q− 1)(1+x)q−2 f′′(0) = q(q− 1)
f′′′(x) = q(q− 1)(q−2)(1+x)q−3 f′′′(0) = q(q− 1)(q−2)
f′′′′(x) = q(q− 1)(q−2)(q−3)(1+x)q−4 f′′′′(0) = q(q− 1)(q−2)(q−3)
f′′′′′(x) = q(q− 1)(q−2)(q−3)(q−4)(1+x)q−5 f′′′′′(0) = q(q− 1)(q−2)(q−3)(q−4)

f(x)= f(0)+ f′(0)
1!

x+ f′′(0)
2!

x2+ f′′′(0)
3!

x3+ f′′′′(0)
4!

x4+ f′′′′′(0)
5!

x5+·· ·

(1+x)q = 1+qx+q(q− 1)
2!

x2+q(q− 1)(q−2)
3!

x3+q(q− 1)(q−2)(q−3)
4!

x4+q(q− 1)(q−2)(q−3)(q−4)
5!

x5+·· ·



(
x5

)′ (
1
x2

)′ (p
x
)′

︸ ︷︷ ︸
(xn)′=nxn−1
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Descartes:
“een vraagstuk dat noch door Euclides noch door Apollonius noch door wie ook
volledig is opgelost”
“Het vraagstuk waarvan de oplossing door Euclides ter hand was genomen en
door Apollonius verder was uitgewerkt, zonder dat iemand het tot een goed einde
had gebracht.”
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Descartes:

locus van Euclid Apollonius pre-Pappus
4 lijnen ⋆ ⋆ ⋆
5+ lijnen ⋆ ⋆ ⋆

Pappus:

locus van Euclid Apollonius pre-Pappus
4 lijnen ⋆ ⋆
5+ lijnen ⋆

Apollonius:

locus van Euclid Apollonius
4 lijnen ⋆ ⋆
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Sxemple 
t1rc de 
Pappus. 

LA G EO MET R.U. 

Au refle ces mefmes racines fe peuuent trouuer par 
vne infinite d'autres moyens , & i'ay feulement veulu 
mettre ceux cy, comme fort fimples, affin de faire voir 
qu' on peut conftruire tousles Problefmes de Ia Geome-
trie ordinaite, fansfaire autre chofe que le peu qui eft 
compris dans les quatre figures que i' ay e:cplique"es. Ce 
que ie ne croy pas que les anciens ayent remarque. car 
autrement ilsn'euffent pas prisJa peine d'en efcrire rant 
de gros liures, ou le feu I ordre de leurs propofitions nom; 
fait connoiftre qu'ils n'ont point eu Ia vraye methode 
pour les trouuer toutes,mais qu'ils ont feulementramaf-
fecelles qu'ilsont rencontrees. 

Et on le peut voir auffy fort clairement de ce que Pap-
pus a mi5 au commencement de fon feptiefme liure, ou 
apres s'eftre arefte quelque terns a denombrer tout ce 
qui auoit efte efcrit en Geometrie par ceux qui l' auoient 
precede, il parle enfin d vne queftion , qu'il dit que ny 
Euclide, ny A pollonius, ny aucun autre n'auoient fceu 
entierement refoudre. & voycy fes mots._ 

Ie cite fil.!;emautemdicit (.Apollonius) in tertio lihro locum ad 
tres,@ quatuor lineM ah Euclide perfeil'um no1z ejfe, neque 

tine que le ipfe perficere poterat, nequealiquiJ alius•: fed neque pau-
texte grec l 'd dd , . E l'd f. , ,r; affin que /u um qut a ere zu, tjUte uc z e.r ea tantum 
chafcun conica , qrue ·rtf'nue ad Euclidzs temoora prtemonfl.rata l'entende 1 'i Tv 'j• 
plU< ayfo· funt, @c . 
• "'Jcnt. Et vn peu a pres il explique ainfi qu'elle eft cete que-

ftion. 
At locui ad tres, f3 quatuor linen-s, in quo ( .Apolloniu.r} 

magnificefe iaffatj f5 oflentat,rzulla habita gratia ei , qui 
pritu fcrip(erat , eft huju[modi. Si pofitione datu trihur 

reC!it 
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which are both for syntheses of solid loci, and for (their) diorisms; and 
having found most of them both elegant and novel, we found that the 
synthesis of the locus on three and four lines was not made by Euclid, but 
(merely) a fragment of it, nor this felicitously. For one cannot complete the 
synthesis without the things mentioned above. The fourth (has) the 
number of times that conic sections intersect each other and an arc of a 
circle, and in addition in how many points a section of a cone or an arc of a 
circle meets (opposite branches), and in how many points opposite branches 
meet opposite branches, neither of these having been put in writing by our 
predecessors. The remaining four are more in the manner of supplements. 
Thus the first is on minima and maxima at length, the next on equal and 
similar sections, the next on theorems pertaining to diorisms, the next on 
conic problems subjected to diorism." 

(33) Thus Apollonius. The locus on three and four lines that he says, 
in (his account of) the third (book), was not completed by Euclid, neither he 
nor anyone ú ä ë É = would have been capable of; no, he could not have added 
the slightest thing to what was written by Euclid, using only the conics that 
had been proved up to Euclid's time, as he himself confesses when he says 
that it is impossible to complete it without what he was forced to write first. 
(34) But either Euclid, out of respect for Aristaeus as meritorious for the 
conics he had published already, did not anticipate him, or, because he did 
not desire to commit to writing the same matter as he (Aristaeus), - for he 
was the fairest of men, and kindly to everyone who was the slightest bit 
able to augment knowledge, as one should be, and he was not at all 
belligerent, and though exacting, not boastful, the way this man 



B(hHrz\’L(ffiZZ

Mhf!~~fi_=+©©>‘hfi>V?‘_=!+V>!-h|>=hV/!©>U_h>‘h!>VZ=>hU/S‘>‘ lM4

Y/>‘h-~=h]>h~UU>h[!~~fi_=+©©>‘h[~‘h->hfi>]?‘>h|>>=©+‘->

©+‘‘>‘hV?‘_=!+>!>‘hY?‘->!h/>=_h~‘->!_h=>hZ?>[>‘h-?>‘h-~‘
Z>=h]>/‘/fi>h-~=h[>![~=hU/fi=h/‘h->h[/>!hrfi+!>‘h]~~!h/©h>>‘h=?>i
U/VZ=/‘fih?—hZ>Rhfi>fi>[>‘phT>h(+->‘hZ>RR>‘h-/=h[?Ufi>‘_h|/S
‘/>=h?—fi>|>!©=Dh~‘->!_hY?+->‘hY>h‘/>=h->h|?>/=>hZ>RR>‘
fi>‘?|>‘h>!hY+U©>h-/©©>hR?>©>‘h?[>!h=>h_VZ!/S[>‘Dh]~~!/‘

]>h~UU>>‘h~Uh+/=h->h[?Ufi?!->h[~‘hZ+‘h—!?—?_/=/>_h©+‘‘>‘h~Wi

U>/->‘h-~=hY>h‘/>=hR>_VZ/©=>‘h?[>!h->hfi?>->h|>=Z?->h?|hY>

~UU>|~~Uh=>h[/‘->‘Dh|~~!h-~=hY>h[?U_=?‘->‘h|>=hZ>=h[>!fi~!>‘

[~‘h-/>h]>U©>hY>h=?>[~UU/fih=>fi>‘©]~|>‘p

T/=h©~‘h??©hZ>>Uh-+/->U/S©h]?!->‘h~Wfi>U>/-h+/=h]~=h6~—ihf??!R>>U-

—+_h/‘hZ>=hR>fi/‘h[~‘hY/S‘hB?>©hA>[>‘hZ>>W=hfi>‘?=>>!-phq~h’;;U>>‘-h~~‘

>>‘h+/=[?>!/fi>h?—_?||/‘fih[~‘h~UU>_h]~=h>!h-??!hY/S‘h[??!ih6~==
fi~‘fi>!_h?[>!h->h|>>=©+‘->h/_hfi>_VZ!>[>‘Dh_=>U=hZ/Sh[>![?Ui

fi>‘_h>>‘h[!~~fi_=+©h~~‘h->h?!->h-~=h‘~~!hY/S‘hY>fifi>‘h‘?VZ

-??!hH+VU/->_h‘?VZh-??!hj—?UU?‘/+_h‘?VZh-??!h]/>h??©

[?UU>-/fih/_h?—fi>U?_=prflhs/ShW?!|+U>>!=hZ>=h~U_h[?Ufi=9

T>Y>h|>>=©+‘-/fi>h—U~~=_h|>=hR>=!>©©/‘fih=?=h-!/>>‘h[/>!hy©V/=>>!U/>[>!

U/S‘>‘DhY>fi=hZ/Shmj—?UU?‘/+_th/‘hZ>=h->!->hR?>©Dh/_>VZ=>!hffhV>
‘/>=h-??!hH+VU/->_h?—fi>U?_=Dh‘?VZh©?‘hZ/ShZ>=hY>UWh?—U?_ih—~]hu
_>‘Dh‘?VZh/>|~‘-h~‘->!_Dh>‘h~UU>>‘h|>=h]~=h>!h=?=hH+VU/ih?!/fi/‘>>UDh?|

->_&h=/S-h?[>!h©>fi>U_‘>->‘h]~_h~~‘fi>=??‘-Dh©?‘->‘hY>h—>!/U
‘/>=hZ>=hfi>!/‘fi_=>h=?>[?>fi>‘h~~‘h]~=hH+VU/->_hZ>>W=hfi>ih=>h|/©>
_VZ!>[>‘Dh>=Vp«

!?hj—?UU?‘/+_h[~‘h6>!fi~hmV~ph%7%£

V~p%43h[phLZ!pthZ>>W=h!>>-_hZ>=h-!/>i

>‘h[/>!iU/S‘>‘—!?RU>>|hR>_VZ!>[>‘p

@>UU/VZ=h=!?©hT>_V~!=>_h->h[>!©>>!i

->hV?‘VU+_/>h~~‘fi>Y/>‘h6~——+_

~UU>>‘h_=>U->h-~=h->h[?UU>-/fi>h?—i

U?__/‘fih‘/>=h©?‘h]?!->‘hfi>[?‘->‘

|>=h~UU>>‘h->h_=>UU/‘fi>‘h-/>hR>©>‘-

]~!>‘h/‘h->h=/S-h[~‘hH+VU/->_Dh-p]pYp

-~=hZ>=h[?UU>-/fi>hU/S‘>‘—!?RU>>|

‘/>=h©?‘h]?!->‘h?—fi>U?_=h|>=h—~_i

_>!h>‘hU/‘/~~UphA/>hspKphA>+=Z>‘D

T/>hé>R!>h[?‘h->‘h:>fi>U_VZ‘/==>‘h/|

jU=>!=+|Dh:?—>‘Z~fi>‘9hs#_=DhM117p

MMhT>_V~!=>_hV/=>>!=hZ/>!>‘h/‘h->

=]>>h‘~[?Ufi>‘->h—~__~fi>_h+/=h->

é~=/S‘_>h[>!=~U/‘fih[~‘h6~——+_&h]>!©

+/=fi>fi>[>‘h-??!hE>->!/V?hL?|i

|~‘-/‘?hmf>‘>=/#9hEph->hE!~‘V/_V/_D

Mg11tph(—|>!©>U/S©hfi>‘?>fihR??-

T>_V~!=>_hfi>>‘hE!~‘_>h[>!=~U/‘fih~~‘0

V>‘hé~=/S‘_>h[>!=~U/‘fih/‘h—U~~=_h[~‘

Z>=hK!/>©_>h?!/fi/‘>>Uh]~_hY/S‘_h/‘i

Y/>‘_h[?U-?>‘->phq>->!U~‘-_>h[>!i

=~U/‘fih[??!h->Y>h>-/=/>h-??!h.?R/‘

B+‘/‘fip



118 Apollonius's Conics 

which are both for syntheses of solid loci, and for (their) diorisms; and 
having found most of them both elegant and novel, we found that the 
synthesis of the locus on three and four lines was not made by Euclid, but 
(merely) a fragment of it, nor this felicitously. For one cannot complete the 
synthesis without the things mentioned above. The fourth (has) the 
number of times that conic sections intersect each other and an arc of a 
circle, and in addition in how many points a section of a cone or an arc of a 
circle meets (opposite branches), and in how many points opposite branches 
meet opposite branches, neither of these having been put in writing by our 
predecessors. The remaining four are more in the manner of supplements. 
Thus the first is on minima and maxima at length, the next on equal and 
similar sections, the next on theorems pertaining to diorisms, the next on 
conic problems subjected to diorism." 

(33) Thus Apollonius. The locus on three and four lines that he says, 
in (his account of) the third (book), was not completed by Euclid, neither he 
nor anyone ú ä ë É = would have been capable of; no, he could not have added 
the slightest thing to what was written by Euclid, using only the conics that 
had been proved up to Euclid's time, as he himself confesses when he says 
that it is impossible to complete it without what he was forced to write first. 
(34) But either Euclid, out of respect for Aristaeus as meritorious for the 
conics he had published already, did not anticipate him, or, because he did 
not desire to commit to writing the same matter as he (Aristaeus), - for he 
was the fairest of men, and kindly to everyone who was the slightest bit 
able to augment knowledge, as one should be, and he was not at all 
belligerent, and though exacting, not boastful, the way this man 
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(Apollonius) was, - he wrote (only) as far as it was possible to demonstrate 
the locus by means of the other's Conics, without saying that the 
demonstration was complete. For had he done so, one would have had to 
convict him, but as things stand, not at all. And in any case, (Apollonius) 
himself is not castigated for leaving most things incomplete in his Conics. 
(35) He was able to add the missing part to the locus because he had 
Euclid's writings on the locus already before him in his mind, and had 
studied for a long time in Alexandria under the people who had been taught 
by Euclid, where he also acquired this so great condition (of mind), which 
was not without defect. 

This locus on three and four lines that he boasts of having augmented 
instead of acknowledging his indebtedness to the first to have written on it, 
is like this: 

(36) If three straight lines are given in position, and from some single 
point straight lines are drawn onto the three at given angles, and the ratio 
of the rectangle contained by two of the (lines). drawn onto (them) to the 
square of the remaining one is given, the point will touch a solid locus given 
in position, that is, one of the three coniC' curves. And if (straight lines) are 
drawn at given angles onto four straight lines given in positions, and the 
ratio of the (rectangle contained) by two of the (lines) that were drawn to 
the (rectangle contained) by the other two that were drawn is given, 
likewise the point will touch a section of a cone given in position. 

(37) Now if (they are drawn) onto only two (lines), the locus has been 
proved to be plane, but if onto more than four, the point will touch loci that 
are as yet unknown, but just called 'curves', and whose origins and 
properties are not yet (known). They have given a synthesis of not one, not 
even the first and seemingly the most obvious of them, or shown it to be 
useful. (38) The propositions of these (loci) are: If straight lines are drawn 
from some Jloint at given angles onto five straight lines given in position, 
and the ratio is given of the rectangular parallelepiped solid contained by 
three of the (lines) that were drawn to the rectangular parallelepiped solid 
contained by the remaining two (lines) that were drawn and some given, 
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puntsgewijze
constructie

instrument-
constructie

(analytisch)

(klassiek) (rekenkundig)

(synthetisch)

Christiaan Huygens:
“Descartes schreef zo dat men zijn gissingen en verzinsels voor waar hield. En hij
bereikte bij de lezers van zijn Filosofische Principes hetzelfde als bij de lezers van
genoeglijke romans die over ware geschiedenissen lijken te gaan.”

— Andriesse, Titan, 462; https://www.dbnl.org/tekst/huyg003oeuv10_01/huyg003oeuv10_01_0137.php

https://www.dbnl.org/tekst/huyg003oeuv10_01/huyg003oeuv10_01_0137.php
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“Draaiende liniaal en schuivende kromme”: Hyperbool



“Draaiende liniaal en schuivende kromme”: cissoïde
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“Draaiende liniaal en schuivende kromme”: conchoïde
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“Draaiende liniaal en schuivende kromme”: “Parabool van Descartes”
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Descartes:
“Wat de lijnen voor de andere gevallen betreft, ... Nu ik heb uitgelegd op
welke manier oneindig veel punten kunnen worden gevonden waar de krom-
men doorheen gaan, meen ik ook voldoende duidelijk te hebben gemaakt hoe
die krommen kunnen worden beschreven.”



Tegen puntsgewijze constructies

3
√
2

y2 = 2x

xy = 2

“Doch soo en kan men niet seggen dat het
beschrijven van een kromme linie door
gevonden puncten geometrisch ofte
volkomen sij, of dat sulcke beschreven

linien konnen dienen tot geometrische
constructie van eenighe problemata, dewijl
hiertoe, nae mijn opinie, geen kromme
linien en konnen dienen als die door
eenigh instrument vervolgens beschreven
konnen worden, gelijck den Cirkel door een
passer; en de Conische Sectien, Conchoides
en andere door de instrumenten daertoe
geinventeert. Want de linien met de handt
van punt tot punt getrocken alleenlijck de
gesochte quantiteyt ten naesten bij konnen
geven en dienvolgens niet naer de
Geometrische perfectie. Want wat helpt
het sooveel puncten te vinden als men wil,
indien men dat eene punct dat gesocht
werdt niet en vindt?” — Huygens (1687)



Zinloos om kegelsneden te gebruiken als puntsgewijze constructies zijn
toegestaan

3
√
2

y2 = 2x

xy = 2

3
√
2

y = x3

y = 2



Selections from
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based on the translation by Richard Fitzpatrick
farside.ph.utexas.edu/books/Euclid

edited and illustrated by Viktor Blåsjö
intellectualmathematics.com

De!nitions

”. A point is that of which there is no part.

#. And a line is a length without breadth.

$. And the extremities of a line are points.

%. A straight line is any one which lies evenly with points on itself.

&. And a surface is that which has length and breadth only.

’. And the extremities of a surface are lines.

(. A plane surface is any one which lies evenly with the straight lines
on itself.

). And a plane angle is the inclination of the lines to one another,
when two lines in a plane meet one another, and are not lying in a
straight line.

*. And when the lines containing the angle are straight then the an-
gle is called rectilinear.

”+. And when a straight line stood upon another straight line makes
adjacent angles which are equal to one another, each of the equal
angles is a right angle, and the former straight line is called a perpen-
dicular to that upon which it stands.

”$. A boundary is that which is the extremity of something.

”%. A!gure is that which is contained by some boundary or bound-
aries.

”&. A circle is a plane !gure contained by a single line [which is called
a circumference], such that all of the straight lines radiating towards
[the circumference] from one point amongst those lying inside the
!gure are equal to one another.

”’. And the point is called the center of the circle.

”*. Rectilinear !gures are those !gures contained by straight lines:
trilateral !gures being those contained by three straight lines,
quadrilateral by four, and multilateral by more than four.

#+. And of the trilateral !gures: an equilateral triangle is that hav-
ing three equal sides, an isosceles triangle that having only two equal
sides.

#”. And further of the trilateral !gures: a right angled triangle is
that having a right angle.

##. And of the quadrilateral !gures: a square is that which is right
angled and equilateral.

#$. Parallel lines are straight lines which, being in the same plane,
and being produced to in!nity in each direction, meet with one an-
other in neither of these directions.

Postulates

”. Let it have been postulated to draw a straight line from any point
to any point.

#. And to produce a !nite straight line continuously in a straight
line.

$. And to draw a circle with any center and radius.

%. And that all right angles are equal to one another.

&. And that if a straight line falling across two other straight lines
makes internal angles on the same side of itself whose sum is less
than two right angles, then the two other straight lines, being pro-
duced to in!nity, meet on that side of the original straight line that
the sum of the internal angles is less than two right angles.

Common Notions

”. Things equal to the same thing are also equal to one another.

#. And if equal things are added to equal things then the wholes are
equal.

$. And if equal things are subtracted from equal things then the re-
mainders are equal.

%. And things coinciding with one another are equal to one an-
other.

&. And the whole is greater than the part.

Proposition ”

To construct an equilateral triangle on a given !nite straight line.

Let AB be the given !nite straight line.

A B

So it is required to construct an equilateral triangle on the straight
line AB.

Let the circle BCD with center A and radius AB have been drawn
[Post. $], and again let the circle ACE with center B and radius BA
have been drawn [Post. $].

AD

C

B E

And let the straight lines CA and CB have been joined from the
point C, where the circles cut one another, to the points A and B
respectively [Post. ”].

”
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mainders are equal.
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other.

&. And the whole is greater than the part.

Proposition ”

To construct an equilateral triangle on a given !nite straight line.

Let AB be the given !nite straight line.

A B

So it is required to construct an equilateral triangle on the straight
line AB.

Let the circle BCD with center A and radius AB have been drawn
[Post. $], and again let the circle ACE with center B and radius BA
have been drawn [Post. $].

AD

C

B E

And let the straight lines CA and CB have been joined from the
point C, where the circles cut one another, to the points A and B
respectively [Post. ”].

”

AD

C

B E

And since the point A is the center of the circle CDB, AC is equal
to AB [Def. !”].

AD

C

B E

Again, since the point B is the center of the circle CAE, BC is equal
to BA [Def. !”].

AD

C

B E

But CA was also shown to be equal to AB. Thus, CA and CB are
each equal to AB. But things equal to the same thing are also equal
to one another [C.N. !]. Thus, CA is also equal to CB. Thus, the
three straight lines CA, AB, and BC are equal to one another.

AD

C

B E

Thus, the triangle ABC is equilateral, and has been constructed on
the given #nite straight line AB. Which is the very thing it was re-
quired to do.

Proposition $

To place a straight line equal to a given straight line at a given point
as an extremity.

Let A be the given point, and BC the given straight line. So it is re-
quired to place a straight line at point A equal to the given straight
line BC.

A

B

C

For let the straight line AB have been joined from point A to point
B [Post. !], and let the equilateral triangle DAB have been con-
structed upon it [Prop. !].

A

D B

C

And let the straight lines AE and BF have been produced in a
straight line with DA and DB respectively [Post. $].

A

D

F

B

C

E

And let the circle CGH with center B and radius BC have been
drawn [Post. %],

A

DH

F

B

C

E

G

and again let the circle GKL with center D and radius DG have
been drawn [Post. %].

A

DH

L

K

F

B

C

E

G

Therefore, since the point B is the center of the circle CGH, BC is
equal to BG [Def. !”].

$

AD

C

B E

And since the point A is the center of the circle CDB, AC is equal
to AB [Def. !”].

AD

C

B E

Again, since the point B is the center of the circle CAE, BC is equal
to BA [Def. !”].

AD

C

B E

But CA was also shown to be equal to AB. Thus, CA and CB are
each equal to AB. But things equal to the same thing are also equal
to one another [C.N. !]. Thus, CA is also equal to CB. Thus, the
three straight lines CA, AB, and BC are equal to one another.

AD

C

B E

Thus, the triangle ABC is equilateral, and has been constructed on
the given #nite straight line AB. Which is the very thing it was re-
quired to do.

Proposition $

To place a straight line equal to a given straight line at a given point
as an extremity.

Let A be the given point, and BC the given straight line. So it is re-
quired to place a straight line at point A equal to the given straight
line BC.

A

B

C

For let the straight line AB have been joined from point A to point
B [Post. !], and let the equilateral triangle DAB have been con-
structed upon it [Prop. !].

A

D B

C

And let the straight lines AE and BF have been produced in a
straight line with DA and DB respectively [Post. $].

A

D

F

B

C

E

And let the circle CGH with center B and radius BC have been
drawn [Post. %],

A

DH

F

B

C

E

G

and again let the circle GKL with center D and radius DG have
been drawn [Post. %].

A

DH

L

K

F

B

C

E

G

Therefore, since the point B is the center of the circle CGH, BC is
equal to BG [Def. !”].
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