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Chapter 1

Introduction

1.1 Layout

Book I of Euclid’s Elements is presented here in three
parallel columns: the original Greek text in the middle
column, an English translation to its left, and a Turkish
translation to its right.

Euclid’s Elements consist of 13 books, each divided
into propositions. Some books also have definitions,
and Book I has also postulates and common notions.
In the presentation here, the Greek text of each sentence
of each proposition is broken into units so that

1. each unit will fit on one line,

2. the unit as such has a role in the sentence,

3. the units, kept in the same order, make sense when

translated into English.

Each proposition of the Elements is accompanied by

1.2 Text

We receive Euclid’s textthrough various filters. The
Elements are supposed tohave been composed around 300
B.C.E. Heiberg’s text (published.in 1883) is based-mainly
on a manuscript in the Vatican written the tenth century
C.E., closer to our time than to Euclid’s time. Knorr [§]
argues that Euclid’s original intent may be better reflected
in some Arabic translations from the eighth and ninth cen-
turies. (The argument is summarized in [g].) Nonetheless,
we shall just use the Heiberg text.

More precisely, for convenience, we take the Greek text
in our underlying IXTEX file from the IXTEX files of Richard
Fitzpatrick, who has published his own parallel English
translation. (In the underlying IATEX file, the enuncia-
tion of Proposition I.1 in‘Greek reads as in Table 1.1.)
Fitzpatrick reports that his Greek text is that of Heiberg,

a picture of points and lines, with most points (and some
lines) labelled with letters. This picture is the lettered
diagram. We place the diagram for each propesition af-
ter the words. According to Reviel Netz [12, p. 35, n. 55],
this is-where the diagram appeared in the original scroll,
presumably so that ene would know how far to unroll the
scroll in order to read the proposition. The end of a propo-
sition is not to be considered as an undignified position.
Indeed, Netz judges the diagram to be a metonym for
the proposition: something associated with the proposi-
tion that is used to stand for the proposition. (Today
the enunciation of a proposition—see §1.3 below—would
appear to be the common metonym.)

but he gives it without Heiberg’s apparatus criticus. Also
his method of transcription is unclear. There is at least
one mistake in his text (tpoc for npoc near the beginning
of I.5). We shall correct such mistakes, if we find them,
although we shall not look for them systematically.

In the process of translating, we have made use of a
printout of the Greek text of Myungsunn Ryu.? We do
not have a ITEX file for this text; only pdf. The text is
said to be taken from the Perseus Digital Library.

We also refer to images of Heiberg’s original text [1],
which are available as pdf files from the Wilbour Hall
website3 and from European Cultural Heritage Online
(ECHO).4 In preparing the files from the latter source for
printing, we have trimmed the black borders by means of
a program called briss.?

>Ep‘i t~hc doje’ishc e>uje’iac peperasm’enhc tr’igwnon >is’opleuron sust’hsasjai.

Table 1.1: Greek text, coded for BTEX

1.3 Analysis

'http://farside.ph.utexas.edu/euclid.html
2http://en.wikipedia.org/wiki/File:Euclid-Elements.pdf
3http://www.wilbourhall.org/

4http://echo.mpiwg-berlin.mpg.de/home/
Shttp://briss.sourceforge.net/
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Each proposition of the Elements can be understood
as being a problem or a theorem. Writing around 320
C.E., Pappus of Alexandria [17, pp. 564—567] describes the
distinction:

Those who favor a more technical terminology in
geometrical research use
e problem (npéBinuo) to mean a [proposi-
tion6] in which it is proposed to do or con-
struct [something]; and
e theorem (%ecwpnua), a [proposition] in
which the consequences and necessary im-
plications of certain hypotheses are investi-
gated;

but among the ancients some described them all
as problems, some as theorems.

In short, a problem proposes something to do; a the-
orem proposes something to see. (The Greek for theorem
means more generally ‘that which is looked at’ and is re-
lated to the verb dedouon ‘look at’; from this also comes
Yéatpov ‘theater’.)

Be it a problem or a theorem, a proposition—or more
precisely the text of a proposition—can be analyzed into
as many as six parts. The Green Lion edition [3, p. xxiii]
of Heath’s translation of Euclid describes this analysis as
found in Proclus’s Commentary on the First Book of Eu-
clid’s Elements [14, p. 159]. In the fifth century C.E.,
Proclus” writes:

Every problem and every theorem that is fur-
nished with all its parts should contain the fol-
lowing elements:

1) an enunciation (tpétacic),

2) an exposition (¢xdcowc),

3) a specification (Siopiopdc),

4) a construction (xotaoxeuh);

5) a proof (dmddellic), and

6) a conclusion (cuprépacua).
Of these, the enunciation states what is given and
what is being sought/from it, for a perfect enunci-
ation consists of both these parts. The exposition
takes separately what is given and prepares it in
advance for use in the investigation. The specifica-
tion takes separately the thing that is sought and
makes clear precisely what it is. The construc-
tion‘adds what is lacking in the given for finding
what is sought. The proof draws the proposed in-
ference by reasoning scientifically from the propo-
sitions that have been admitted. The conclusion
reverts. to the enunciation, confirming what has
been proved.
So many are the parts_.of a problem or a theorem.
The most essential ones, and those which are al-
ways present, are enunciation, proof, and conclu-
sion.

1.4 Language

The Greek language that we have begun discussing is
the language of Euclid: ancient Greek. This language be-
longs to the so-called Indo-European family of languages.
English also belongs to this family, but Turkish does not.

6Ivor Thomas [17, p. 567] uses inquiry here in his translation;
but there is no word in the Greek original corresponding to this or
to proposition.

7Proclus was born in Byzantium (that is, Constantinople, now

Alternative translations are:

o for éxdeolc, setting out, and

e for dioplopdce, definition of goal [12, p. 10].

Heiberg’s analysis of the text of the Elements into
paragraphs does not correspond exactly to the analysis
of Proclus; but Netz uses the analysis of Proclus in his
Shaping of Deduction in Greek Mathematics [12], and we
shall use it also, according to the following understanding:

1. The enunciation of a proposition is a general state-
ment, without reference to the lettered diagram. The
statement is about some subject, perhaps a straight line
or a triangle.

2. In the exposition, that subject is identified in the
diagram by means of letters; the existence of the subject
is established by means of a third-person imperative verb.

3. (a) The specification of a problem says what will be

done with the subject, and it begins with the words oet 7).
Here 8¢t is an impersonal verb with the meaning of ‘it is
necessary to’ or ‘it is required to’ or simply ‘one must’;
while 87 is'a ‘temporal particle’ with the root meaning of
‘at this‘or that point’ [10]. That which is necessary is ex-
pressed by a clause with an infinitive verb. In translating,
we may use the English form ‘It is necessary for A to be
B’
(b) The specification of a theorem says what will be
proved about the subject, and it begins with the words
Aeyw 6T ‘I say that’. The same expression may also ap-
pear in_a problem, in an additional specification at the
head of the proof, after the construction.

4. In the construction, if it is present, the second word
is often vdp, a ‘confirmatory adverb and causal conjunc-
tion’ [16, 92803, p. 637]. We translate it as ‘for’, at the be-
ginning of the sentence; but again, ydp itself is the second
word, because it is postpositive: it simply never appears
at the beginning of a sentence.

5. Then the proof often begins with the particle énel
‘because, since’. The énel (or other words) may be fol-
lowed by olv, a ‘confirmatory or inferential’ postpositive
particle [16, §2955, p. 664].

6. The conclusion repeats the enunciation, usually
with the addition of the postpositive particle dpa ‘there-
fore’. Then, after the repeated enunciation, the conclusion
ends with one of the clauses:

(a) émep €del moifjoon ‘just what it was necessary to do’
(in problems); Heiberg translates this into Latin as quod
oportebat fieri, although quod erat faciendum or QEF is
also used;

(b) &mep EdeL dei€ou ‘just what it was necessary to show’ (in
theorems): in Latin, quod erat demonstrandum, or QED.

However, in some ways, Turkish is closer to Greek than
English is. Modern scientific terminology, in English or
Turkish, often has its origins in Greek.

Istanbul), but his parents were from Lycia (Likya), and he was ed-
ucated first in Xanthus. He moved to Alexandria, then Athens, to
study philosophy [14, p. xxxix].
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Table 1.2: The Greek alphabet

1.4.1  Writing

The Greek alphabet, in Table 1.2, is the source for the
Latin alphabet (which is used by English and Turkish),
and it is a source for much scientific symbolism. The vow=-
els of the Greek alphabet are a, €, n, , 0, U, and ©, where
n is a long €, and  is a'long o; the other vowels (a, t,
u) can be long or short. Some vowels may be given tonal
accents (&, &, &). An initial vowel takes either a rough-
breathing mark (as in &) or a smooth-breathing mark (&):
the former markis transliterated by a preceding h, and
the latter can be ignored, as in UnegBoA} hyperbolé hy-
perbola, 6pdoydviov orthogoénion rectangle. Likewise, ¢ is
transliterated as rh, as in pouBoc rhombos rhombus. A
long vowel may have an iota subscript (o, 1, ©), especially

1.4.2  Nouns

As in Turkish, so in Greek, a single noun or verb can
appear in many different forms. The general analysis is
the same: the noun or verb can be analyzed as STEM +
ENDING (gdvde + ek).8

Like a Turkish noun, a Greek noun changes to show
distinctions of case and number. Unlike a Turkish noun,
a Greek noun does not take a separate ending (such as
-ler) for the plural number; rather, each case-ending has
a singular form and a plural form. (There is also a dual
form, but this is rarely seen, although the distinction be-
tween the dual and the plural number occurs for example

8The stem may be further analyzable as ROOT + CHARACTERIS-
TIC.

9English retains the notion of gender only in its personal pro-
nouns: he, she, it. If masculine and feminine are together the an-

in‘case-endings of nouns. Of the two forms of minuscule
sigma, the ¢ appears at the ends of words; elsewhere, o
appears, as in Bdolc basis base.

In increasing strength, the Greek punctuation marks

I:|, corresponding to our . (The Greek

question-mark is like our semicolon, but it does not ap-
pear in Euclid.)

are

Euclid himself will have used only the capital letters;
the minuscules were developed around the ninth century
[16, 92, p. 8]. The accent marks were supposedly invented
around 200 B.C.E., because the pronunciation of the ac-
cents was dying out [16, 9161, p. 38].

in &éxdrtepoc/Exaotoc ‘either/each’.)

Unlike a Turkish noun, a Greek noun has one of three
genders: masculine, feminine, or neuter. We can use this
notion to distinguish nouns that are substantives from
nouns that are adjectives. A substantive always keeps the
same gender, whereas an adjective agrees with its associ-
ated noun in case, number, and gender.® (Turkish does
not show such agreement.)

The Greek cases, with their rough counterparts in
Turkish, are as follows:

1. nominative (the dictionary form),

imate genders, and neuter the inanimate, then the distinction be-
tween animate and inanimate is shown in who/which. Agreement of
adjective with noun in English is seen in the demonstratives: this
word/these words.
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genitive (-in hdli or -den hali),
dative (-e hdli or -le hali*® or -de hdli),
accusative (-4 hdli),

5. vocative (usually the same as the nominative, and
anyway it is not needed in mathematics, so we shall ignore
it below).

The accusative case is the case of the direct object of a
verb. Turkish assigns the ending -i only to definite direct
objects; otherwise, the nominative is used. However, for a
neuter Greek noun, the accusative case is always the same
as the nominative.**

A Greek noun is of the vowel declension or the conso-
nant declension, depending on its stem. Within the vowel

N

declension, there is a further distinction between the &- or
first declension and the o- or second declension. Then the
consonant declension is the third declension. The spelling
of the case of a noun depends on declension and gender.
Turkish might be said to have four declensions; but the
variations in the case-endings in Turkish are determined
by the simple rules of vowel harmony, so that it may be
more accurate to say that Turkish has only one declension.
Some variations in the Greek endings are due to something
like vowel harmony, but the rules are much more compli-
cated. Some examples are in Table 1.3.

The meanings of the Greek cases are refined by means
of prepositions, discussed below.

1st feminine | 1st feminine | 2nd masculine | 2nd neuter | 3rd neuter
singular | nominative | ypouun yovia PAINeId Telywvov uépoc
genitive yoouunc yoviog PAINGIY TELYWVOU uépoug
dative YEoUUN Yl PAS ) TELY OV uépel
accusative | ypopunyv yoviay xOXAOV Tplywvov uépog
plural | nominative | ypoupal yoviot xOXAOL Telywva uéen
genitive Y POV Yoviwy HOXAWV TELY VOV HEpLV
dative yeaupaic yovioug ANl TELY WVOLS uépeot
accusative | ypoupdc yoviog ANV Telywva uéen
line angle cirele triangle part
Table 1.3: Declension of Greek nouns

1.4.3 The definite article

Greek has a definite article, corresponding somewhat
to the English the. Whereas thé has only one form, the
Greek article, like an adjective, shows distinctions of gen-
der, number, and case, with forms as in Table 1.4.

Euclid may use (a case-form of) 16 A onueioyv. ‘the A
point’ or 7 AB ebdeio [ypoppr)] ‘the AB straight [line]
Here the letters A and AB come between the article and
the noun, in what Smyth calls attributive position [16,
91154]. ThenA itself is not a point, and AB is not a line;
the point_.and the line are seen in a diagram, labelled with
the indicated letters. However, Euclid may omit the noun,
speaking of t6 A ‘the A’ orn AB ‘the AB’.

Sometimes (as in Proposition 3) a single letter may de-
note a straight line; but then the letter takes the feminine
article, as in 7 I' ‘the I", since ypauun ‘line’ is feminine.
Netz [12, 3.2.3, p-113] suggests that Euclid uses the neuter
ocuclov rather than the feminine otiyus for ‘point’ so that
points and lines will have different genders. (See Proposi-
tion 43 for a related example.)

In general, an adjective may be given an article and
used as a substantive. (Compare ‘The best is the enemy
of the good’, attributed to Voltaire in the French form
Le mieuz est l'ennemi du bien.**) The adjective need not
even have the article. Euclid usually (but not always) says
straight instead of straight line, and right instead of right
angle. In our translation, we use STRAIGHT and RIGHT

°0ne source, Ozkirml [15, p. 155], does indeed treat -le as one
of the durum or hal ekleri.

**English nouns retain a sort of genitive case, in the possessive
forms: man/man’s/men/men’s. There are further case-distinctions
in pronouns: he/his/him, she/her, they/their/them.

when the substantives straight line and right angle are to
be understood.

Euclid may also refer (as in Proposition 5) to xow? #
BI' ‘the BI', which is common’. Here the adjective xow?
‘common’ would appear to be in predicate position [16,
91168]. In this position, the adjective serves not to dis-
tinguish the straight line in question from other straight
lines, but to express its relation to other parts of the di-
agram (in this case, that it is the base of two different
triangles).

Similarly, Euclid may use the adjective 6loc whole

in predicate position, as in Proposition 4: élov 16 ABI
telywvov énl 6hov 10 AEZ tplywvov égapudoet ‘the ABI'
triangle, as a whole, to the AEZ triangle, as a whole, will
apply’. Smyth’s examples of adjective position include:
attributive: 6 é\ov otpdteupa the whole army;
predicate: 6hov 10 otpdtevya the army as a whole.
The distinction here may be that the whole army may have
attributes of a person, as in ‘The whole army is hungry’;
but the army as a whole does not (as a whole, it is not
a person). The distinction is subtle, and in the example
from Euclid, Heath just gives the translation ‘the whole
triangle’.

In Proposition 5, Euclid refers to 7 Ondo ABI' ywvia,
which perhaps stands for 7 mepieyouévn bmo tfic ABI
yvoouune ywvia ‘the contained-by-the-ABI'-line angle’ or

*?http://en.wikiquote.org/wiki/Voltaire, accessed July 8,
2011.

13This is an elaboration of an observation by Netz [12, 3.2.1, p. 105;
4.2.1.1, pp. 133-4]-



8
m.

nom. | 0
gen. | tob
dat. | &
acc. | tov

nom. | ol
gen. | TV
dat. | Toic
acc. | Tolc

CHAPTER 1. INTRODUCTION
f. n.
n 6
Tfic | o0
1) ™
v | T
ol T
TRV | TV
Tolc | Tolg
Tée | T&

Table 1.4: The Greek article

7N mepleyopévn bo v AB, BI' euvldelwyv ypauuov ywvia
‘the bounded-by-the-AB-BI'-straight-lines angle’.*3 In the
same proposition, the form ywvia 7} Und ABI" appears (ac-
tually ywvio | Ono BZI'), with no obvious distinction in
meaning. (Each position of [f)] Ono ABT is called attribu-

1.4.4 Prepositions

In the example in Table 1.5, the preposition ané ap-
pears. This is used only before nouns in the genitive case.
It usually has the sense of the English preposition from, as
in the first postulate, or in the construction of Proposition
1, where straight lines are drawn from the point I" to A
and B. In Table 1.5 then, the sense of the Gre¢k is not
exactly that the square sits on the side, but that it arises
from the side.

Euclid uses various prepositions, which, when used be-
fore nouns in various cases, have meanings roughly as in
Table 1.6. Details follow.

When its object is in the accusative case, the prepo-
sition €ni has the sense of the English preposition to, as
again in in the first postulate, or in the /construction of
Proposition 1, where straight lines are drawn from- I to A
and B.

The prepositional phrase ént Ta avta uéern ‘to the same
parts’ is used_several times, as for example in the fifth
postulate and Proposition 7. The object of the preposi-
tion énids again in the accusative case, but is plural. It
would appear that, as in English, so in Greek, ‘parts’ can
haye the sense of the singular ‘region’. More precisely in
this case, the meaning of ‘parts’ would appear to be ‘side
[of a straight line|’; and one might translate the phrase &nl
& adta uépn by ‘on the same side’ (as Heath does).’* The
more general sense of ‘part’ is used in the fifth common
notion.

The object of the preposition éni may also be in the
genitive case. Then eni has the sense of on, as yet again
in the construction of Proposition 1, where a triangle is
constructed on the straight line AB.

The preposition npdc is used in the set phrase mpoc
opBdc [ywviac] at right angles, where the noun phrase 6p)
[ywvia] right [angle] is a plural accusative. Also in the
definitions of angle and circle, npdc is used with the ac-
cusative, in a sense normally expressed in English by ‘to’.
In every other case in Euclid’s Book I, npd¢ is used with

14 According to Netz [12, 3.2.2, p. 112], ‘parts’ means ‘direction’ in
this phrase, and only in this phrase.
151t may however be pointed out that the article ©6 could also be

tive by Smyth.) For short, Euclid may say just v, bno ABT’
for the angle, without using ywvia:

The nesting of adjectives between article and noun can
be repeated. An extreme example is the phrase from the
enunciation of Proposition 47 analyzed in Table 1.5.

the dative case and also has the sense of at or on as for
example in Proposition 2, where a straight line is to be
placed at a given point.

There is a set phrase, used in Propositions 14, 23, 24,
31, 42, 45, and 46, in which npdc appears twice: mnpoc
tf] evdelo xol 16 npog adtf] onueiey ‘at the straight [line]
and [at] the point on it’. (It is assumed here that the
first occurrence of mpdc takes two objects, both STRAIGHT
and _point. It is unlikely that point is ungoverned, since
according to Smyth [16, 91534], in prose, ‘the dative of
place (chiefly place where) is used only of proper names’.)

The preposition did is used with the accusative case
to give explanations. The explanation might be a clause
whose verb is an infinitive and whose subject is in the
accusative case itself; then the whole clause is given the
accusative case by being preceded by the neuter accusative
article 16.*> The first example is in Proposition 4: S 10
fonv eivar v AB tf] AE ‘because AB is equal to AE’.

The preposition 014 is also used with the genitive case,
with the sense of through as in speaking of a straight line
through a point. This use of 8¢ always occurs in a set
phrase as in the enunciation of Proposition 31, where the
straight line through the point is also parallel to some
other straight line.

The preposition xatd is used in Book I always with a
name or a word for a point in the accusative case. This
point may be where two straight lines meet, as in Proposi-
tion 27, or where a straight line is bisected, as in Proposi-
tion 10. The set phrase xotd xopugryv ‘at a head’ occurs for
example in the enunciation of Proposition 15 to describe
angles that are ‘vertically opposite’ or simply vertical.

The preposition yetd, used with the genitive case,
means with. It occurs in Book I only in Proposition 43,
only with the names of triangles, only in the sentence t0
AEK tplywvov petd tob KHI loov éotl 16 AOK tpiydve
petd 1ol KZIN ‘Triangle AEK, with [triangle] KHT, is equal
to triangle AOK with [triangle] KZI™.

in the nominative case. However, prepositions are never followed by
a case that is unambiguously nominative.
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TO 4mo Tiig Y 6p¥NV ywvioy Dnotevolong TAELEAC TETEAYWVOV
ano tfic Ty ety ywviav brotewvolong TAeupdc

v opUNV ywviay

the right angle

on the side subtending the right angle
the square on the side subtending the right angle

Table 1.5: Nesting of Greek adjective phrases

The preposition noged is used in Book I only in Propo-
sition 44, with the name of a straight line in the genitive
case; and then the preposition has the sense of along: a
parallelogram is to be constructed, one of whose sides is
set along the original straight line so that they coincide.

The adjective mapdiinhog ‘parallel’, used frequently
starting with Proposition 27, seems to result from nopd
+ dAnhwv ‘alongside one another’. Here dAAAAwv is the
reciprocal pronoun ‘one another’, never used in the singu-
lar or nominative; it seems to result from &Aloc ‘another’.
The dative plural &éAAAowc occurs frequently, as in Propo-
sition 1, where circles cut one another, and two straight
lines are equal to one another.

The preposition U6 is used in naming angles by let-
ters, as in 1 bno ABI" ywvia ‘the angle ABI". Possibly such
a phrase arises from a longer phrase, as in Proposition 4,
7 yovio ) Ono t@v eddedsv nepieyouévn ‘the angle'that is
contained by the [two] sides [elsewhere indicated]’. Here
016 precedes the agent of a passive verb, and the noun for
the agent is in the genitive case. There is a similar use in
the enunciation of Proposition 9: 1 bno BAI" ywvia diya
tétunton Uno tiic AZ edldelog ‘The angle BAI' is bisected
by the [straight line] AZ’.

The preposition UTé is alsoused with nouns in the ac-
cusative case. It may then'have the meaning of under,
as in Proposition 5. More commonly it just precedes ob-

1.4.5 Verbs

Acwerb may show distinetions of person, number, voice,
tense, mood (mode), and aspect. Names for the forms that
occur in Euclid are:

1. mood: indicative, imperative, or subjunctive;
2. aspect: continuous; perfect, or aorist;

. number: singular or plural;

3
4. wvoice: active or passive;
5. person: first or third,;

6

. tense: past, present, or future.

(In other Greek writing there are also a second person,
a dual number, and an optative mood. One speaks of a
middle voice, but this usually has the same form as the
passive.) Euclid also uses verbal nouns, namely infinitives
(verbal substantives) and participles (verbal adjectives).
Suppose the utterance of a sentence involves three
things: the speaker of the sentence, the act described by

jects of the verb Onoteivey ‘stretchander’, used in English
in the Latinate form subtend. <The subject of this verb
will be the side of a triangle; and the object will be the
opposite angle.

The preposition €y<‘in’ is used only with the dative,
frequently in the phrase év toic adtolc maparhirolc ‘in the
same parallels’, starting with Proposition 35. It is used in
Proposition 42‘and later with reference to parallelograms
in a given angle. Finally, in Proposition 47 (the so-called
Pythagorean Theorem), there is a general reference to a
situation #n right-angled triangles.

The preposition €€ ‘from’ is used with the genitive case.
In Proposition 7; in the set phrase ¢ opyfic ‘from the be-
ginning’, that is, original. Beyond this, ¢ appears only
in the problematic definitions of straight line and plane
surface, in the set phrase ¢¢ ico0: ‘from equality’ or, as
Heath has it, ‘evenly’.

The preposition nept ‘about’ is used only in Proposi-
tions 43 and 445 only with the accusative, only with refer-
enceto figures arranged about the diameter of a parallel-
ogram.

Greek has a few other prepositions: oOv, évti, mpo,
aupl, and Orép; but these are not used in Book I. Any of
the prepositions may be used also as a prefix in a noun or
verb.

the sentence, and the performer of the act. If only for the
sake of remembering the six verb features above, one can
make associations as follows:

1. mood: speaker
aspect: act
number: performer
voice: performer—act
person: speaker—performer
. tense: act—speaker.

First-person verbs are rare in Euclid. As noted above,
Ayow ‘I say’ is used at the beginning of specifications of
theorems, and a few other places. Also, del€opev ‘we shall
show’ is used a few times. The other verbs are in the third
person.

Of the 48 propositions of Book I, 14 have enunciations
of the form "Edv + SUBJUNCTIVE.

Often in sentences of the logical form ‘If A, then B’,
Euclid will express ‘If A’ as a genitive absolute, a noun and
participle in the genitive case. We use the corresponding
absolute construction in English.

e w



10 CHAPTER 1. INTRODUCTION
genitive dative | accusative
né | from
8 | through [a point] owing to
Y in
€ from [the beginning]
Emt on to
xatd at [a point]
peTS | with
nopd | along [a straight line]
nepl about
puvelils at/on | at [right angles|
ono | by under
Table 1.6: Greek prepositions
1.5 Translation

The Perseus website,'S with its Word Study Tool, is
useful for parsing. However, in the work of interpret-
ing the Greek, we also consult print resources, such as
Smyth’s Greek Grammar [16], the Greek-English Lexzicon
of Liddell, Scott, and Jones [10], the Pocket Ozford Clas-
sical Greek Dictionary [11], and Heath’s translation of the
Elements [3, 2|

There are online lessons on reading Euclid in Greek.*?

In translating Euclid into English, Heath seems to stay
as close to Euclid as possible, under the requirement that
the translation still read well as English. There may be
subtle ways in which Heath imposes modern ways of think-
ing that are foreign to Euclid.

The English translation here tries to stay even closer
to Euclid than Heath does. The purpose of the transla-
tion is to elucidate the original Greek. This means the
translation may not read so well as English. In partic-
ular, word order may be odd. Simple declarative sen-
tences in English normally-have the order SUBJECT-VERB-
OBJECT (or SUBJECT-COPULA-PREDICATE). ~When Eu-
clid uses another order, say SUBJECT-OBJECT-VERB (or
SUBJECT-PREDICATE-COPULA), the translation may fol-
low him. There is_a precedent for such variations in En-
glish order, albeit from a few centuries ago. For example,
there is the rendition by George Chapman (15597-1634) of
Homer’s Iliad [13]. Chapman begins his version of Homer
thus:

Achilles’ banefull wrath resound, O Goddesse,
that imposd

Infinite sorrowes on the Greekes, and many
brave souleslosd

From breasts Heroique—sent them farre, to
that invisible cave

That no light comforts; and their lims to dogs
and vultures gave.

To all which Jove’s will gave effect; from whom
first strife begunne

Betwixt Atrides, king of men, and Thetis’ god-

Ohttp://www.perseus.tufts.edu/hopper/collection?
collection=Perseus\/3Acorpus\’3Aperseus\%2Cwork\%2CEuclid\
%2C\%20Elements

Thttp://www.du.edu/"etuttle/classics/nugreek/contents.
htm

8The Gospel According to St Matthew, 6:19: ‘Lay not up for
yourselves treasures upon earth, where moth and rust doth corrupt,
and where thieves break through and steal’.

19Text taken from http://www.gutenberg.org/files/205/205-h/

like Sonne.

The word order SUBJECT-PREDICATE-COPULA is seen
also in the lines of Sir Walter Raleigh (15547-1618),
quoted< approvingly by Henry David Thoreau (1817—
62) [18]:

But men labor under a mistake. The better part
of the man is soon plowed into the soil for com-
post. By a seeming fate, commonly called neces-
sity, they are employed, as it says in an old book,
laying up treasures which moth and rust will cor-
rupt and thieves break through and steal.*® It is
a fool’s life, as they will find when they get to the
end of it, if not before. It is said that Deucalion
and Pyrrha created men by throwing stones over
their heads behind them:—

“Inde genus durum sumus, experien-
sque laborum,

Et documenta damus qua simus origine
nati.”

Or, as Raleigh rhymes it in his sonorous way,—

“From thence our kind hard-hearted is,
enduring pain and care,
Approving that our bodies of a stony

nature are.”

So much for a blind obedience to a blundering or-
acle, throwing the stones over their heads behind
them, and not seeing where they fell.*?

More examples:

The man recovered of the bite,
The dog it was that died.?°

Whose woods these are I think I know.
His house is in the village though;

He will not see me stopping here

To watch his woods fill up with snow.?*

205-h.htm, July 6, 2011.

20The last lines of ‘An Elegy on the Death of a Mad Dog’ by
Oliver Goldsmith (1728-1774) (http://www.poetry-archive.com/
g/an_elegy_on_the_death_of_a_mad_dog.html, accessed July 12,
2011).

21The first stanza of ‘Stopping by Woods on a Snowy Evening’
by Robert Frost (http://www.poetryfoundation.org/poem/171621,
accessed July 12, 2011).
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Chapter 2
Giris

2.1 Sayfa diizeni ve Metin

Oklid’in  Ogelerinin birinci kitabi, burada ii¢ siitun
halinde sunuluyor: orta siitunda orijinal Yunanca metin,
onun solunda bir Ingilizce cevirisi ve saginda bir Tiirkce
cevirisi yer aliyor.

Oklid’in Ogeleri, her biri Snermelere béliinmiis olan
13 kitaptan olusur. Baz kitaplarda tanimlar da vardir.
Birinci kitap ayrica postiilatlar1 ve genel kavramlari
da igerir. Yunanca metnin her 6nermesinin her ciimlesi
Oyle birimlere bolinmiigtiir ki

1. her birim bir satira sigar,

2. birimler climle iginde bir rol oynarlar

3. Ingilizceye ¢evirirken birimlerin sirasii korumak an-

lamli olur.

2.2 Analiz

Ogelerin her énermesi bir problem veya bir teorem
olarak anlagilabilir. M.S./320 civarinda yazan Iskenderi-
yeli Pappus bu ayrimu tarif ediyor [17, pp. 564=567] :

Geometrik aragtirmada daha teknik terimleri ter-
cih edenler
e problem (mpdéPAnuc) terimini iginde [birsey|
yapilmasi veya inga edilmesi Onerilen [bir 6-
nerme| anlammda; ve
e teorem (Yecmpnua) terimini i¢inde belirli bir
hipotezin sonuglarmin ve gerekliliklerinin in-
celendigi [bir 6nerme] anlaminda;

kullanirlar ama antiklerin  bazilar1  bunlarin
tiimini problem, bazilar1 da teorem olarak tarif
etmigtir.

Kisaca, bir problem birgsey yapmay: Onerir; bir teo-
rem birseyi gormeyi. (Yunancada Teorem kelimesi daha
genel olarak ‘bakilmig olan’ anlamindadir ve 9edopon ‘bak’
fiilyle ilgilidir; burdan ayrica 9éatpov ‘theater’ kelimesi de
tiiremistir.)

Ister bir problem, ister bir teorem olsun, bir énerme—
yva da daha tam anlamiyla bir énermenin metni —alt1
parcaya kadar ayrilip analiz edilebilir. Oklid’in Heath ce-
virisinin The Green Lion baskisi [3, p. xxiii] bu analizi
Proclus’un Commentary on the First Book of Fuclid’s El-
ements [14, p. 159] kitabinda bulunan haliyle tarif eder.
M.S., besinci yiizyi1lda Proclus* g6yle yazmigtir:

*Proclus Bizans (yani, Konstantinapolis, simdi Istanbul) dogum-
ludur, ama aslinda Likyalidir, ve ilk egitimini Ksantos’ta almigtir.
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Ogelerin her 6nermesinin yaninda, ¢ogu noktanin (ve
baz1 ¢izgilerin)harflerle isimlendirildigi, bir ¢izgi ve nokta-
lar resmi yer'alir. Bu resim harfli diagramdir. Her 6ner-
mede diagrami kelimelerin sonuna yerlestiriyoruz. Reviel
Netz’e gore orijinal ruloda diagram burada yer alirdi ve
boylece okuyan 6nermeyi okumak icin ruloyu ne kadar ac-
mas1 gerektigini bilirdi [12, p. 35, n. 55].

Oklid’in yazdiklarinin cesitli siizgeclerden ge¢mis ha-
line ulagabiliyoruz. Ogelerin M. O. 300 civarinda yazilmig
olmas1 gerekir. Bizim kullandigimiz 1883’te yayinlanan
Heiberg versiyonu onuncu yiizyilda Vatikan’da yazilan bir
elyazmasina dayanmaktadir.

Biitiin parcgalariyla donatilmig her problem ve teo-
rem agagidaki 6geleri igermelidir:

bir ilan (npdTaoic),

bir aciklama (éxdeoic),

bir belirtme (Swopiopdc),
bir hazirlama (xatooxevy),
bir gbsteri (dn6deilic), and
bir bitirme (cuunépaocua).

Bunlardan, ilan, verileni ve bundan ne sonug elde
edilecegini belirtir ¢iinkii miikemmel bir ilan bu
iki parcanin ikisini de igerir. Agiklama, verileni
ayrica ele alir ve bunu daha sonra incelemede kul-
lanilmak tizere hazirlar. Belirtme, elde edilecek
sonucu ele alir ve onun ne oldugunu kesin bir gek-
ilde aciklar. Hazirlama, elde edilecek sonuca ulag-
mak i¢in verilende neyin eksik oldugunu sdyler.
Gosteri, onerilen gikarimi kabul edilen 6nermeler-
den bilimsel akil yiiriitmeyle olugturur. Bitirme,
ilana geri donerek ispatlanmig olani1 onaylar.

Bir problem veya teoremin parcalar: arasinda en
onemli olanlari, her zaman bulunan, ilan, gosteri
ve bitirmedir.

Biz de Proclus’un analizini agagidaki anlamiyla kul-
lanacagz:

1. flan, bir 6nermenin, harfli diagrama génderme yap-
mayan, genel beyanidir. Bu beyan, bir dogru veya {icgen

Felsefe grenmek icin Iskenderiye’ye ve sonra da Atina’ya gitmigtir.
[14, p. xxxix].



2.3. DIL

gibi bir nesne hakkindadir.

2. Ac¢iklamada, bu nesne diagramla harfler araciligiyla
Ozdeglegtirilir.  Bu nesnenin varlhigi tiglincli tekil emir
kipinde bir fiil ile olugturulur.

3. (a) Belirtme, bir problemde, nesne ile ilgili ne

yapilacagini s6yler ve 8¢t o1 kelimeleriyle baglar. Burada
oel, ‘gereklidir’ , 87 ise ‘simdi’ anlamindadir.
(b) Bir teoremde belirtme, nesneyle ilgili neyin ispat-
lanacagim soyler ve ‘Iddia ediyorum ki’ anlamima gelen
Aeyw 6Tt kelimeleriyle baglar. Ayni ifade, bir problemde
de belirtmeye ek olarak, gosterinin baginda, hazirlamanin
sonunda goriilebilir.

2.3 Dil

Oklid’in kullandig1 dil: Antik Yunancadir. Bu dil Hint-
Avrupa dilleri ailesindendir. Ingilizce de bu ailedendir an-
cak Tiirkce degildir. Fakat bazi yonlerden Tiirkge, Yunan-
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4. Hazrlamada, eger varsa, ikinci kelime ydp, onay-
layic1 bir zarf ve sebep belirten bir baglactir. Bu kelimeyi
ciimlenin birinci kelimesi ‘¢linkii’ olarak ¢eviriyoruz.

5. Gasteri genellikle énel ‘¢linkii, oldugundan’ ilgeciyle
baglar.

6. Bitirme, ilani tekrarlar ve genellikle ‘dolayisiyla’ il-
gecini igerir. Tekrarlanan ilandan sonra bitirme agagidaki
iki kaliptan biriyle sonlanir:

(a) énep #der moifioon ‘yapilmasi gereken tam buydu’
(problemlerde);

(b) &mep £deL deilon ‘gbsterilmesi gereken tam buydu’ (teo-
remlerde): Latince, quod erat demonstrandum, veya QED.

caya, Ingilizceden daha yakindir. Ingilizce ve Tiirkcenin
gliinlimiiz bilimsel terminolojisinin kokleri genellikle Yu-
nancadir.

biyik kiiglik okunusg isim
A o a alfa
B B b beta
r Y g gamima
A ) d delta
E € e epsilon
Z g z (ds) zeta,
H n é (uzun e) eta
(C] 0 th theta
I L i iota (yota)
K % k kappa
A A 1 lambda
M u m mii
N v n nii
X 13 ks ksi
(@) o o (kisa) omikron
I T P pi
P e T rho (ro)
b o, ¢ S sigma
T T t tau
T v y, i iipsilon
P o) f phi
X X h (kh) khi
v ¢ ps psi
Q © 0 (uzun o) omega

Table 2.1: Yunan alfabesi



Chapter 3

‘Definitions’

Boundaries*

[1] A point is
[that] whose part is nothing.?

[2] A line,
length without breadth.

[3] Of a line,
the extremities are points.

[4] A straight line is
whatever [line] evenly
with the points of itself
lies.

[5] A surface is
what has length and breadth only.

[6] Of a surface,
the boundaries are lines.

[7] A plane surface is
what [surface] evenly
with the points of.itself
lies.

[8] A plane angle is,
. . 3

in a plane;

two lines taking hold of one another,
and not lying on a STRAIGHT,

to one another

the inclination of the lines.

[9] Whenever the lines containing the
angle

be straight,

rectilineal is called the angle.

[10] Whenever

a STRAIGHT,

standing on a STRAIGHT,
the adjacent angles

“Opot
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fug €€ Toou
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XETTAUL.
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n
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xol ui) €’ eddelog xeywévwy
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Y P
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“Orayv 08¢

e0leia

e’ evdeiav otadeioa
Tac £gegiic yoviog

*The usual translation is ‘definitions’, but what follow are not

really definitions in the modern sense.

Smurlar

Bir nokta,
pargasi higbir sey olandir.

Bir c¢izgi,
ensiz uzunluktur.

Bir ¢izginin
uclarindakiler, noktalardir.

Bir dogru,
uzerindeki noktalara hizali uzanan bir
¢gizgidir.

Bir yiizey,
sadece eni ve boyu olandir.

Bir yiizeyin
uclarindakiler, ¢izgilerdir.

Bir diizlem,
iizerindeki dogrularin noktalariyla
hizali uzanan bir yiizeydir.

Bir diizlem acist,

bir diizlemde

kesisen ve aymi dogru iizerinde uzan-
mayan

iki ¢izginin birbirine gore egikligidir.

Ve aciy1 iceren cizgiler
birer dogru oldugu zaman
diizkenar, denir aciya .

Bir dogru

bagka bir dogrunun {izerine yerlegip

birbirine esit bitigsik agilar olustur-
dugunda,

is that of ‘A point is that of which nothing is a part.’

3There is no way to put ‘the’ here to parallel the Greek.

2Presumably subject and predicate are inverted here, so the sense
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equal to one another make,

right

either of the equal angles is,

and

the STRAIGHT that has been stood
is called perpendicular

to that on which it has been stood.4

[11] An obtuse angle is
that [which is| greater than a RIGHT.

[12] Acute,
that less than a RIGHT.

[13] A boundary is
whis is a limit of something.

[14] A figure is
what is contained by some boundary
or boundaries.5

[15] A circle is

a plane figure

contained by one line

[which is called the circumference]
to which,

from one point

of those lying inside of the figure
all STRAIGHTS falling

[to the circumference of the circle]
are equal to one another.

[16] AS center of the circle
the point is called.

[17] A diameter of the circleds
some STRAIGHT

drawn through the center

and bounded

to either parts

by the circumference of the circle,
which also bisects the circle.

[18] A-semicircle is

the figure contained

by the diameter

and the circumference taken off by it.
A center of the semicircle [is]/the same
which is also of the circle.

[19] Rectilineal figures are?
those contained by STRAIGHTS,
triangles, by three,
quadrilaterals, by four,
polygons,® by more than four
STRAIGHTs contained.
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BV EVToc.Tol oxfuatoc Xeévwy
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Ve TIC
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Ond Te tfig Sopétpou
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#€vTpov 68 Tol Nuixuxkiou O avTé,
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olpwY

4This definition is quoted in Proposition 12.
5In Greek what is repeated is not ‘boundary’ but ‘some’.
6None of the terms defined in this section is preceeded by a defi-

nite article. In particular, what is being defined here is not the center
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esit acilarin her birine dik ac,

ve digerinin lizerinde duran dogruya
da;

iizerinde durdugu dogruya bir dik
dogru denir.

Bir genis act,
biiyiik olandir bir dik acidan.

Bir dar acz,
kii¢iik olandir bir dik acidan.

Bir sunar,
bir geyin ucunda, olandir.

Bir figiir,
bir smir tarafindan wveya smirlarca
igerilendir.

Bir daire,

bir gizgice igerilen

[bu ¢izgiye cember denir]
bir figiirdiir 6yle ki
figlirilin igerisindeki
noktalarin birinden

¢izgi lizerine gelen

tim dogrular,

birbirine esittir;

Ve o noktaya, dairenin merkezi denir.

Bir dairenin bir capa,

dairenin merkezinden gegip

her iki tarafta da

dairenin cevresinde

sinirlanan

bir dogrudur

ve bdyle bir dogru, daireyi ikiye bdler.

Bir yaridaire,

bir ¢ap

ve onun kestigi bir ¢evrece

igerilen figlirdiir, ve yaridairenin
merkezi, o dairenin merkeziyle
aymdir.

Diizkenar figiirler,

dogrularca igerilenlerdir. Uckenar
figlirler g, dértkenar figiir-
ler dort ve ¢okkenar figiirler
ise dortten daha fazla dogruca
igerilenlerdir.

of a circle, but a center. However, it is easy to show that the center
of a given circle is unique; also, in Proposition III.1, Euclid finds the
center of a given circle.
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[20] There being trilateral figures,

an equilateral triangle is

that having three sides equal,
isosceles, having only two sides equal,
scalene, having three unequal sides.

[21] Yet of trilateral figures,

a right-angled triangle is

that having a right angle,

obtuse-angled, having an obtuse an-
gle,

acute-angled, having three acute an-
gles.

[22] Of quadrilateral figures,

a square is

what is equilateral and right-angled,

an oblong,

right-angled, but not equilateral,

a rhombus,

equilateral,

but not right-angled,

rhomboid,

having opposite sides and angles
equal,

which is neither equilateral nor right-
angled;

and let quadrilaterals other than these
be called trapezia.

[23] Parallels are

STRAIGHTS, whichever,

being in the same plane,

and extended to infinity

to either parts,

to neither [parts| fall together with
one another:

ebdelddv mepieydueva.
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7As in Turkish, so in Greek, a plural subject can take a singular
verb, when the subject is of the neuter gender in Greek, or names

inanimate objects in Turkish.

8To maintain the parallelism of the Greek, we could (like Heath)
use ‘trilateral’, ‘quadrilateral’, and ‘multilateral’ instead of ‘triangle’,

‘quadrilateral’, and ‘polygon’.

Today, triangles and quadrilaterals

are polygons. For Euclid, they are not: you never call a triangle a
polygon, because you can give the more precise information that it

is a triangle.

CHAPTER 3.

Uckenar figiirlerden

bir egkenar iiggen,

ii¢ kenari esit olan,

ikizkenar, esit iki kenar: olan
cesitkenar, ii¢ kenari esit olmayandir.

Ayrica, lickenar figiirlerden,

bir dik {icgen,

bir dik agisrolan,

genis agili, bir genig agis1 olan,
dar agili, li¢ agis1 dar ag1 olandir.

Dortkenar figiirlerden

bir kare,

hem egit kenar hem de dik-acili olan,

bir dikdortgen,

dik-acili olan ama egit kenar olmayan,

bir eskenar dortgen,

esit kenar olan ama dik-agili olmayan,

bir paralelkenar

karsilikli kenar ve agilar1 egit olan

ama esit kenar ve dik-agili olmayandir.

Ve bunlarin diginda kalan dortke-
narlara yamuk denilsin.

Paraleller,

ayni diizlemde bulunan

ve her iki yonde de
smirsizca uzatildiklarinda
hi¢bir noktada kesismeyen
dogrulardir.



Postulates

Postulates

Let it have been postulated
from any point

to any point

a straight line

to draw.

Also, a bounded STRAIGHT
continuously

in a straight

to extend.

Also, to any center
and distance

a circle

to draw.

Also, all right angles
equal to one another
to be.

Also, if in two straight lines

falling

the interior angles to the same parts
less than two RIGHTs make,

the two STRAIGHTS, extended

to infinity,

fall together,

to which parts are

the less than two RIGHTS.

Aitiuora

Hithodw

ano mavtog onueiou
énl mdv onpeiov
evdelay ypouuny
ayoryelyv.

Kol nenepaopévny ebdeiov
XATA TO CUVEYEC

én’ evVelog

ExPahelv.

Kot movtl xévtpw
xol Blao THYATL
xOXAOV
yedpeoda.

Kol ndoog tag 6pddc ywviog
loag dhAAAouG
elvau.

Kol €dv eic 800 e0Velac e0Veia
gunintovoa

T EVTOC xal EML TG 00T U€ET) Yoviog
0o 6pV@EV ENdooOVIC TTOL],
ExParrouévac tdg 800 evdetog

én’” dnelpov

CUUTITTELY,

g’ & uépn eloty

ol T6Sv 800 6pU&Y ENdooOVES.
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Postulatlar

Herhangi bir noktadan
herhangi bir noktaya
bir dogru

cizilmesi.

Sonlu bir dogrunun kesiksiz sekilde
sonluuazatilmasi.

Her merkez ve uzunluk icin bir daire
¢izilmesi.

Biitiin dik agilarin bir birine esit
oldugu.

Iki dogruyu kesen bir dogrunun ayni
tarafta olusturdugu i¢ acilar
iki dik acidan kiigiikse, bu iki
dogrunun, smirsizca uzatildik-
larinda acilarin iki dik acidan
kiigiik oldugu tarafta kesige-
cegi.
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Common Notions

Common notions

Equals to the same
also to one another are equal.

Also, if to equals
equals be added,
the wholes are equal.

Also, if from equals
equals be taken away,
the remainders are equal.

Also things applying to one another
are equal to one another.

Also, the whole
than the part is greater.

Kowal £vvolon

T& t6 adtd loa
xol dGAARholg Eotly Toa.

Kol €dv Tooic
loa npooted,
NP
T& Oha Eotly Toa.
ol €dv amo lowy
oo dponpedf,

TO XATOAELTOUEVS EGTLY To0L.

Koai & &popudlovta €’ dAM Ao
loa aAAAIoLG EaTiv.

Kol 6 8hov

0D pépouc Peildv [Eotv].

CHAPTER 3.

Genel Kavramlar

Aym geye esitler
birbirlerine de egittir.

Eger esitlere
esitler eklenirse,
elde edilenler de esittir.

pargadan biiytiktiir.



3.1.
3.1

On

the® given bounded STRAIGHT
for? an equilateral triangle

to be constructed.

Let be3
the given bounded STRAIGHT
AB.

It is necessary then

on the STRAIGHT AB

for an equilateral triangle
to be constructed.4

To center A

at distance AB

suppose a circle has been drawn,
[namely] BTA,

and moreover,

to center B

at distance BA

suppose a circle has been drawn,
[namely] ATE,

and from the point T,

where the circles cut one another,
to the points A and B,

suppose there® have been joined
the STRAIGHTs I'A and I'B.

And since the point A

is the center of the circle 'AB,
equal is AT to AB;

moreover,

since the point B

is the center of the circle TAE,
equal is BI" to BA.

Enl

tfic dovelong evdelac nencpaocuévng
tplywvoyv icdnievpov
cuoThoacV.

"Eotw
1 Sodelon evdela nenepaouévn
n AB.

Ael o)

éml tiic AB eddelog
tplywvoyv icdnievpov
cuo thoacVal.

Kévtpe pev 6 A

Stao Aot 8¢ w6 AB
x0xho¢ veypdpdw

6 BTA,

xoll oAy

#(EVTpw uev 16 B
Staothuott 8¢ w6 BA
x0xho¢ veypdpdw

o0 ATE,

xai ano tob I onuelov,
xad” O Tépyvouay dAAAouC ol xUxhoL,
énl ta A,(B onueia
éneletdydnoay

e0Veion ot TA, I'B.

Kol érel 10 A onpeiov

xévipov éotl tol PAB xOxhovu,
{on eotiv ) AL *fj AB:

TaALY,

énel To B onpciov
xévtpovieoti toU [AE x0xhov,
{on éotiv 1) BI' tfj BA.
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Verilmig sinirlanmig dogruya
egkenar {icgen
inga edilmesi.

Verilmis
simirlanmig dogru
AB olsun.

Simdi gereklidir
AB dogrusuna
eskenar liggenin
inga-edilmesi.

A merkezine,

AB uzakhginda olan
gember ¢izilmis olsun,
BTA,

ve yine

Bimerkezine,

BA uzakhiginda olan
cember ¢izilmis olsun,
ATE,

gemberlerin kesigtigi
I' noktasindan

A, B noktalarina

T'A, T'B dogrular: birlestirilmis olsun.

A noktasi TAB cemberinin merkezi
oldugu i¢in,

AT, AB dogrusuna egittir.

Yine

B noktasit TAE ¢emberinin merkezi
oldugu icin,

BI', BA dogrusuna esittir.

*Heath’s translation has the indefinite article ‘a’ here, in ac-
cordance with modern mathematical practice. . However, Euclid
does use the Greek definite article here, just as in the exposition
(see §1.3).<In particular, he uses the definite article as a generic
article, which ‘makes a single object the representative of the entire
class’ |16, 91123, p. 288]. English too has a generic use of the
definite article, ‘to indicate the class or kind of objects, as in the
well-known aphorism: The child is the father of the man’ [6,
p. 76]. (However, the enormous Cambridge Grammar does not
discuss the generic article in the /obvious place |7, 5.6.1, pp. 568
71]. By the way, the ‘well-known aphorism’ is by Wordsworth;
see http://en.wikisource.org/wiki/Ode: _Intimations_of_
Immortality_from_Recollections_of_Early_Childhood [accessed
July 27, 2011].) See note 1 to Proposition g below.

2The Greek form of the enunciation here is an infinitive clause,
and the subject of such a clause is generally in the accusative case
[16, 91972, p- 438]. In English, an infinitive clause with expressed
subject (as here) is always preceded by ‘for’ [7, 14.1.3, p. 117§].
Normally such a clause, in Greek or English, does not stand by itself
as a complete sentence; here evidently it is expected to. Note that
the Greek infinitive is thought to be originally a noun in the dative
case [16, 91969, p. 438]; the English infinitive with ‘to’ would seem
to be formed similarly.

3We follow Euclid in putting the verb (a third-person imperative)
first; but a smoother translation of the exposition here would be, ‘Let
the given finite straight line be AB.” Heath’s version is, ‘Let AB be
the given finite straight line.” By the argument of Netz [12, pp. 43—4],
this would appear to be a misleading translation, if not a mistransla-
tion. Euclid’s expression f; AB, ‘the AB’, must be understood as an
abbreviation of # edVeia ypauun f AB or i AB eddeia ypouun, ‘the

straight line AB’. In Proposition XIII.4, Euclid says, "Ectw eddeia A
AB, which Heath translates as ‘Let AB be a straight line’; but then
this suggests the expansion ‘Let the straight line AB be a straight
line’, which does not make much sense. Netz’s translation is, ‘Let
there be a straight line, [namely] AB.” The argument is that Euclid
does not use words to establish a correlation between letters like A
and B and points. The correlation has already been established in
the diagram that is before us. By saying, "Ectw eddeia iy AB, Euclid
is simply calling our attention to a part of the diagram. Now, in
the present proposition, Heath’s translation of the exposition is ex-
panded to, ‘Let the straight line AB be the given finite straight line’,
which does seem to make sense, at least if it can be expanded further
to ‘Let the finite straight line AB be the given finite straight line.’
But, unlike AB, the given finite straight line was already mentioned
in the enunciation, so it is less misleading to name this first in the
exposition.

4Slightly less literally, ‘It is necessary that on the sTraiGHT AB,
an equilateral triangle be constructed.’

5Instead of ‘suppose there have been joined’, we could write ‘let
there have been joined’. However, each of these translations of a
Greek third-person imperative begins with a second-person imper-
ative (because there is no third-person imperative form in English,
except in some fixed forms like ‘God bless you’). The logical sub-
ject of the verb ‘have been joined’ is ‘the sTrRaIGHT AB’; since this
comes after the verb, it would appear to be an extraposed subject in
the sense of the Cambridge Grammar of the English Language |7,
2.16, p. 67]. Then the grammatical subject of ‘have been joined’ is
‘there’, used as a dummy; but it will not always be appropriate to
use a dummy in such situations [7, 16.63, p. 1402-3].
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And T'A was shown equal to AB;
therefore either of I'A and I'B to AB
is equal.

But equals to the same

are also equal to one another;
therefore also T'A is equal to I'B.
Therefore the three I'A, AB, and BI’
are equal to one another.

Equilateral therefore

is triangle ABT.

Also, it has been constructed

on the given bounded STRAIGHT
AB;

—just what it was necessary to do.

3.2

At the given point,
equal to the given STRAIGHT,
for a STRAIGHT to be placed.

Let be
the given point A,
and the given STRAIGHT, BI.

It is necessary then

at the point A

equal to the given STRAIGHT BI'
for a STRAIGHT to be placed.

For, suppose there has been joined
from the point A to the point B

a STRAIGHT, AB,

and there has been constructed on it
an equilateral triangle, AAB,

and suppose there have been extended
on a STRAIGHT' with AA and AB
the STRAIGHTs AE and BZ,

and to the center B

at distance BI'

suppose a circle has been drawn,
THO,

and again to the center A

at distance AH

suppose a circle has been drawn,

€delyOn o€ xol N I'A tfj AB Ton
exatépo dpa tasv T'A, I'B ] AB
got lom.

& Be T atd loa

xal dAAA ol Eotly Toor

xaol ) TA 8po tfi I'B éonv Ton
ol teelc dpa ai A, AB, BT’
Toaw dANAAoug elotv.

Toémievpov Bpa

¢oti 10 ABT tplywvov.

%ol GLUVEGTATOL

énl tfic Sodelong evdeloc nenepaouévne
tfic AB.

omep Edel molfjoou.

r

IIpog t6 Sovévtl onueiw
] Soveioy) evvsla tonv
evdetay Yeovou.

"Eotw
0 uev dodev. onueiov 10 A,
7 6¢ doveioa edeio ) BI™

el o)

TpoC 16 A onuelw

tfj dodcion eddela fj BI Tony
ebeloy Héodan.

‘Enelebydw yop

ano tol A onuelov éni 10 B onueiov
evdela 1 AB,

%0l CUVESTTW €N avTiic
tplywvov ioémhevpov 16 AAB,
xail ExPBefAfodwoay

en’ evdeioc taic AA, AB
evdeion ot AE, BZ,

xoll XEVTpw HEV 6 B

dlo thuatt 8¢ ¢ BI

x0xhog yeypdpdw

6 'HO,

%ol WA XEVTEW TE A

xal Swoo thpatt 6 AH

x0xhog yeypdpdw

SNormally Heiberg puts a semicolon at this position. Perhaps
he has a period here only because he has bracketed the following
words (omitted here): ‘Therefore, on a given bounded STRAIGHT,
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Ve T'A dogrusunun, AB dogrusuna egit
oldugu gosterilmisti.

O zaman T'A, I'B dogrularimin her biri
AB dogrusuna esittir.

Ama aym geye egit olanlar

birbirine esittir.

O zaman T'A, I'B dogrusuna esittir.

O zaman o ii¢ dogru, T'A, AB, BT,

birbirine esittir.

Egkenardir dolayisiyla,

ABI {icgeni

ve inga edilmigtir

verilmis simirlanmig,

AB dogrusuna;

— yapilmasi gereken tam buydu.

Verilmis noktaya
verilmis dogruya egit olan
bir dogrunun konulmas.

Verilmis nokta A olsun,
verilmig dogru BI'.

Gereklidir

A noktasina,

BI' dogrusuna esit olan
bir dogrunun konulmas.

Ciinkii,birlegtirilmis olsun

A noktasindan B noktasina,

AB dogrusu ,

ve bu dogru iizerine inga edilmis olsun
eskenar licgen AAB

ve uzatilmig olsun,

AA, AB dogrularindan

AE, BZ dogrular

ve B merkezine,

BI' uzakliginda,

¢izilmig olsun,

T'HO ¢emberi ve yine A merkezine,
AH uzaklhiginda

Gizilmis olsun,

HKA c¢emberi .

an equilateral triangle has been constructed.” According to Heiberg,
these words are found, not in the manuscripts of Euclid, but in
Proclus’s commentary [14, p. 210] alone.
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HKA.

Since then the point B is the center
of 'HO,

BI' is equal to BH.

Moreover,

since the point A is the center

of the circle KHA,

equal is AA to AH;

of these, the [part] AA to AB

is equal.

Therefore the remainder AA

to the remainder BH

is equal.

But BI' was shown equal to BH.
Therefore either of AA and BI' to BH
is equal.

But equals to the same

also are equal to one another.
And therefore AA is equal to BI'.

Therefore at the given point A
equal to the given STRAIGHT BT
the STRAIGHT AA is laid down;
—just what it was necessary to do.

3-3

Two unequal STRAIGHTSs being given,
from the greater,

equal to the less,

a STRAIGHT to take away.

Let be

the two given unequal STRAIGHTS
AB and '

of which let the greater be AB.

It is necessary then
from the greater, AB,

6 HKA.

‘Emel obv 10 B onueiov xévtpov éotl

o0 'HO,

ion éotv 1) BI' <jj BH.

ALY,

gnel 10 A onueiov xévtpov EoTl
w00 HKA %0xov,

lon éotiv | AA Tf] AH,

ov f AA ] AB

lon éotiv.

houmn) o ) AA

hounfj tff BH

gotw fom.

€delydn 6¢ xol ) BI' tfj BH lon
exatépa dpa v AA, BT tff BH
got lom.

& Be T6 AT oo

xol GAAAAoLE EaTiy oo

xal ) AA Gpa tfj BI' éotv Tom.

Ipog dpa 65 doVévTt onpelw

6 A tfj dodelon eddela tfj BI ton

evdela xelton 1 AA-
omep Edel moLfjool.

K

AVo dodeie®y evVeldsv dvicwy

ano tiic peilovog
] ENdocow Tony
ev¥elay dpeleiv.

"Ectwoay

ol SoVeioan 8Vo evVElo dvicol
ai AB, T,

oy pellwy Eotw 1 AB-

el oM
ano tiic peilovog tiic AB

*The phrase &én’ eddeloc will recur a number of times. The ad-
jective, which is feminine here, appears to be a genitive singular,

though it could be accusative plural.
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B noktasi 'HO c¢emberinin merkezi
oldugu i¢in,

BI', BH dogrusuna esittir.

Yine,

A noktast HKA c¢emberinin merkezi
oldugu i¢in,

AA, AH dogrusuna esittir,

ve (birincinin) AA pargast,

(ikincinin) AB pargasina egittir.

Dolayisiyla A Akalan,

BH kalanima

esittir.

Ve BI' dogrusunun, BH dogrusuna
esit oldugu gosterilmisti.
Dolayisiyla  AA, BL' dogrularimin her

biri BH dogrusuna esittir.
Ama ayni geye esit olanlar birbirine
esittir.
Ve dolayisiyla AA da, BI' dogrusuna
esittir.

Dolayisiyla verilmig A noktasina
verilmig BI' dogrusuna egit olan

AA dogrusu konulmustur;

— yapilmasi gereken tam buydu.

Iki esit olmayan dogru verilmis ise,
daha biiyiikten

daha kiigiige egit olan

bir dogru kesmek.

Iki verilmis dogru

AB, T

olsunlar;

daha biiyligii AB olsun.

Gereklidir
daha biiyiik olan AB dogrusundan

*Since I is given the feminine gender in the Greek, this is a sign
that I is indeed a line and not a point. See the Introduction.
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equal to the less, T,
to take away a STRAIGHT.

Let there be laid down

at the point A,

equal to the line T,

AA;

and to center A

at distance AA

suppose circle AEZ has been drawn.

And since the point A

is the center of the circle AEZ,
equal is AE to AA.

But I' to AA is equal.
Therefore either of AE and T’
is equal to AA;

and so AE is equal to I'.

Therefore, two unequal STRAIGHTS
being given, AB and I,

from the greater, AB,

an equal to the less, T,

has been taken away, [namely| AE;

—just what it was necessary to do.

3-4

If two triangles

two sides

to two sides

have equal,*

either [side] to either,?

and angle to angle have equal,

—that which is by the
STRAIGHTS3

contained,

also? base to base

they will have equal,

and the triangle to the triangle

will be equal,

and the remaining angles

to the remaining angles

will be equal,

either to either,

equal

tfj éndooow T I Tonv
e0¥elay dpeleiv.

Keiobw

Tpo¢ 6 A onuele

i I' eddela Ton

nAA-

xol (EVTPw eV 16 A

Slao Aot 8¢ 16 AA
x0xho¢ veypdpdw o AEZ.

Kol énel 1o A onuelov

xévtpov éotl 00 AEZ x0xhou,
lon éottv | AE 7] AA-

e xod ) I' tff AA éotwy Ton.
exatépa 8pa Ty AE, I’

] AA ot Ton

dote xal | AE tfi ' éotw Tom.

Abo Gpa doldeiodsy evdeldsv dviowy tiv
AB, T

ano tiic peilovog tiic AB

] ENdooow tfj I Ton

dpnenton | AE-

omep Edel moLfjool.

‘Edv 8o teiywva

Td¢ 800 TAELEAC

[toiic] Buot mheupaic

loag €xn

Exatépay EXaTEQRQ

xal TV yovioy Tf yovia Tonv Exn
TV Lo TBY lowv evdeldsv
TEQLEYOUEVTY,

xal TV Bdowv 1) Bdoel

lonv e,

%ol TO Tplywvov T TELYOVE

loov EoTau,

%ol ol hotmol yowviow

Toilg AoLolc ywvioug

loow Eoovton

exatépa Exatépa,

0@ a¢ ai oo mAevpal botelvouaty.
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daha kiigiik olan I dogrusuna esit olan
bir dogru kesmek.

Konulsun

A noktasina

I" dogrusuna egit olan

AA dogrusu.

Ve A merkezine

AA uzaklhiginda olan

AEZ ¢emberi ¢izilmis olsun.

Ve A noktasi

AEZ cemberinin merkezi oldugu igin,

AE, AA dogrusuna esittir.

Ama I'; AA dogrusuna egittir.

Dolayisiyla AE; I' dogrularinin her
biri

AA dogrusuna esittir:

Sonug olarak,

AE, T" dogrusuna esittir.

Dolayisiyla iki esit olmayan AB, T’
dogrusu verilmis ise,

daha biiyiik olan AB dogrusundan

daha kiiciik olan I dogrusuna esit olan

AE dogrusu kesilmisti;

—just what it was necessary to do.

Eger iki tiggende

iki kenar

iki kenara

esit olursa

(her biri birine)

ve agl agiya esit olursa

(vani, egit dogrular tarafindan
igerilen),

hem taban tabana

esit olacak,

hem ii¢gen {iggene

esit olacak,

hem de geriye kalan agilar
geriye kalan agilara

esit olacak,

her biri birine,

(vani) egit kenarlar1 gorenler.
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—those that the equal sides subtend.

Let be

two triangles ABI" and AEZ,
the two sides AB and AT’

to the two sides AE and AZ
having equal,

either to either,

AB to AE and AT to AZ,
and angle BAT

to EAZ

equal.

I say that

the base BI' is equal to the base EZ,
and triangle ABT’

will be equal to triangle AEZ,
and the remaining angles

to the remaining angles

will be equal,

either to either,

those that equal sides subtend,
[namely] ABT to AEZ,

and AT'B to AZE.

For, there being applied

triangle ABT

to triangle AEZ,

and there being placed

the point A on the point A,

and the STRAIGHT AB on AE,

also the point B will apply® to E,
by the equality of AB to AE.

Then, AB applying to AE,

also STRAIGHT AT will apply to AZ,
by the equality

of angle BAT" to EAZ.

Hence the point I' to the point Z
will apply,

by the equality,-againyof AT to AZ.
But B had applied to E;

Hence the base BI' to the base EZ
will apply.

Forif,

B applying to E,

and I" to Z,

the base BI' will. not apply to EZ,
two STRAIGHTs will enclose a space,
which is impossible.

Therefore will apply

base BI' to EZ

and will be equal to it.

Hence triangle ABI" as a whole

"Eotw

8o tplywva & ABI', AEZ

Td¢ dvo mhevpds tac AB, AT

Tailc duot mheupalc taiic AE, AZ

loag €yovta

Exatépay EXaTERY

v pév AB tfj AE v 6e AL tfj AZ
xal ywviey Ty bno BAT

yovia tfj bno EAZ

Tonv.

MY, OTL

xol Bdowc ) BI' Bdoel 11 EZ Ton eotly,
xal 10 ABT tplywvov

w6 AEZ tprydve loov éoto,

%ol ol hotmod ywvion

Tollc hotmoldc ywvioug

loou Ecovton

Exatépo EXaTERQ,

0@ a¢ ai oo mAevpal Lotelvovaty,
pév bmo ABT tfj bno AEZ,

o¢ o AI'B tfj bno AZE.

S

n

"Egapuolouévou yope

o ABI' zpry@vou

ént 10 AEZ tplywyvov

%ol Tdeévou

ol uev A onuelov &nt 10 A onuelov
tfic 8¢ AB eOelog énl thv AE,
Epapudoel xal T0 B onuelov énl 16 B
o To fonyv eivar Ty AB <jj AE-
gpapuocdone o1 tfic AB ént v AE
gpapudoet xal 1) AL eddeio énl thv AZ
dd To Tomv etvou

v Uno BAL ywviav tfj Uno EAZ-
¢ote xal To I' onuelov &t 16 Z onuciov
Epapudoel

Bua To Tomv néhwy eivan v AL tf] AZ.
ahAG unv xal to B énl 16 E épnpudxer
wote Baowc 1 BI' énl Bdow v EZ
gpapudoeL.

el yap

tol yev B énl 10 E épapudoavtog

o0 8¢ I' ént 10 Z

N BI' Bdowc ént v EZ o0x égopudoet,
dVo ebleion ywplov tepté€ovoty:

omep €0Tv ABOVATOV.

gpapudoel dpa

N BI' Bdowc ént v EZ

xail Ton adtf] Eoton

&ote xal 6hov 16 ABI tplywvov

*More smoothly, ‘If two triangles have two sides equal to two

sides’.
2That is, ‘respectively’.

of the dual number.

31t appears that for Euclid, things are never simply equal; they
are equal to something. Here the equal STRAIGHTS containing the
angle are not equal to one another; they are separately equal to the

two STRAIGHTS in the other triangle.

We could translate the Greek also as
‘each to each’; but the Greek éxatépoc has the dual number, as
opposed to &xactoc ‘each’. The English form ‘either’ is a remnant
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Verilmis olsun,

ABT ve AEZ (adlarinda) iki {iggen,

iki kenar1 AB, AT

AE, AZ iki kenarma

esit olan

her biri birine,

(s6yle ki) AB, AE kenarina ve AT, AZ
kenarina,

ve BAT (tarafindan igerilen) agisi

EAZ acisina

esit olan.

Iddia ediyorum ki,

BI' tabani esittir EZ tabanina,

ve ABT {i¢geni

egit olacak AFZ tiggenine,

ve geriye kalan agilar egit olacak geriye
kalan agilarin,

her biri birine,

(soyle ki) esit kenarlar1 gorenler;

ABI', AEZ acisina,

AT'B, AZE agisina.

Ciinkii, tistiine koyulursa

ABTI {icgeni

AEZ {icgeninin,

ve yerlestirilirse

A noktasi1 A noktasina,

ve AB dogrusu AE dogrusuna,

o zaman B noktasi yerlesecekE nok-
tasina,

AB dogrusunun AE dogrusuna egitligi
sayesinde.

Boylece, AB dogrusunu yerlestirilince
AE dogrusuna,

AT' dogrusu iistiine
dogrusunun,

BAT agisinin esitligi sayesinde,

EAZ acisina.

Dolayisiyla, I' noktasi yerlesecek Z
noktasina,

esitligi sayesinde, yine, AI' dogrusu-
nun AZ dogrusuna.

Ama B konuldu E noktasina;

Dolayisiyla, BI' taban iistiine gelecek
EZ tabaninin.

Ciinkii eger, konulunca B, E nok-
tasina,

ve I', Z noktasina,

BI' tabani yerlesmeyecekse EZ ta-
banina,

gelecek AZ

4Here Euclid’s xol has a different meaning from the earlier in-

stance; now it shows the transition to the conclusion of the enunci-

ation. In fact the conclusion has the form xod. . .xad. .. xal. ..
general form might be translated as ‘Both...and...and...” The
word both properly refers to two things, but the Oxford English Dic-

This

tionary cites an example from Chaucer (1386) where it refers to three

wordbo.

things: ‘Both heaven and earth and sea’. The word both seems to
have entered English late, from Old Norse; it supplanted the earlier



24

to triangle AEZ as a whole
will apply

and will be equal to it,
and the remaining angles
to the remaining angles
will apply,

and be equal to them,
ABT to AEZ

and AT'B to AZE.

If, therefore, two triangles

two sides

to two sides

have equal,

either to either,

and angle to angle have equal,

—that which is by the
STRAIGHTS

contained,

also base to base

they will have equal,

and the triangle to the triangle

will be equal,

and the remaining angles

to the remaining angles

will be equal,

either to either,

—those that the equal sides subtend;

—just what it was necessary to show.

equal

éml éhov 10 AEZ tplywvov
Epapudoet

xol loov a0t €otou,

%ol ol hotmod ywvion

ETL TS Aomdc ywviog
gpapudoouct

%ol Toow avtoic Ecovra,

N uev o ABT tfj Ono AEZ
N 8¢ Uno AI'B tfj Uno AZE.

Edav &pa 800 tplywva

Td¢ 800 TAELEAC

[toiic] BVo mheupaic

loag €xn

Exatépay EXATEQRQ

xal THY Yovioy T ywvia Tony €xn
v Uno &V lowv ebieldsy
TEQLEYOUEVTY,

xol TV Bdow Ty Bdoel

lonv e,

%ol TO Tplywvov T TELYOVE

loov oo,

%ol ol hotmal ywviow

Toilc AoLTalc ywvioug

loow Ecovton

EXATEQOL EXATERYL,

0@ dc ol Toow mhevpal LrotelvovaLy:
Omep Edel BeTEa.

A

CHAPTER 3.

iki dogru cevreleyecek bir alan,

imkansiz olan.

Bu yilizden BI' tabam c¢akisacak EZ
tabaniyla

ve egit olacak ona.

Dolayisiyla ABI' {i¢geninin tamami
istiine gelecek AEZ iiggeninin
tamamina,

ve esit olacak ona,

ve geriye kalan acilar iistiine gelecekler
geriye kalan agilarin,

ve esit olacaklar onlara;

ABT', AEZ agisma

ve AT'B, AZE acisina.

Dolayisiyla, eger,

iki tiggenin, varsa iki kenari esit olan
iki kenara,

her bir (kenar) birine,

ve varsa aglya esit agisi,

(yani) esit dogrularca igerilen,

hem tabana esit tabanlar:1 olacak,

hem ficgen esit olacak {licgene,

hem de geriye kalan agilar esit olacak
geriye kalan agilarin,

her biri birine,

(yani) esit kenarlar1 gorenler;

— gosterilmesi gereken tam buydu.

3-9

In* isosceles triangles,

the angles at the base

are equal to one another,

and,

the equal STRAIGHTS being extended,
the angles under the base

will be equal to one another.

Let there be

an isosceles triangle, ABT"
having equal

side AB to side AT,

and suppose have been extended
on a STRAIGHT with AB and AT

T&v loooxeA&V TELY VWY

ol mpdg T Bdoet ywvio

Toaw dAAAAoug eloty,

xoll

npooexBandeiodv 6y lowv ebdeldsv
ol U TV Bdowy yevion

Toaw dAAAoue EcovTa.

"Eotw

tplywvoyv icooxelec 10 ABI'
lonv Eyov

v AB mievpav tfj A" thevpd,
xail tpocexBeBAiodwoay

en” evelog Toiic AB, AT

5Heath has coinciding here, but the verb is just the active form

*More literally, ‘of’.

of what, in the passive, is translated as being applied.

Ikizkenar {icgenlerde,
tabandaki agilar,

birbirine esittir,

ve,

esit dogrular uzatildiginda,
tabanin altinda kalan acilar,
birbirine esit olacaklar.

Verilmis olsun,

bir ABT ikizkenar {i¢geni;

AB kenar egit olan AT" kenarina,

ve varsaylilsin BA ve I'E dogrulariin
uzatilmig oldugu, AB ve AT
dogrularindan.
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the STRAIGHTs BA and T'E.

I say that
angle ABI to angle AT'B
is equal,

and I'BA to BI'E.

For, suppose there has been chosen
a random point Z on BA,

and there has been taken away
from the greater, AE,

to the less, AZ,

an equal, AH,

and suppose there have been joined
the STRAIGHTs ZI" and HB.

Since then AZ is equal to AH,
and AB to AT,

so the two AZ and AT

to the two HA, AB,

will be equal,

either to either;

and they bound a common angle,
[namely] ZAH;

therefore the base ZI" to the base HB
is equal,

and triangle AZI" to triangle AHB
will be equal,

and the remaining angles

to the remaining angles

will be equal,

either to either,

those that the equal sides subtend,
AT'Z to ABH,

and AZI" to AHB.

And since AZ as a whole

to AH as a whole

is equal,

of which the [part] AB to AT is equals
therefore the remainder BZ

to the remainder I'H

is equal.

And ZI" was shown equal to HB.
Then _the two BZ and ZI"

to the two I'H and HB

are equal,

either to either,

and angle BZI'

to angle 'HB

[is] equal,

and the common base of them is BI’;
and therefore triangle BZI'

to triangle I'HB

will be equal,

and the remaining angles

to the remaining angles

will be equal,

either to either,

which the equal sides subtend.
Equal therefore is

ZBI" to HI'B,

and BI'Z to 'BH.

Since then angle ABH as a whole

evdeion ol BA, I'E:

MY, OTL

N uev o ABI yovio tf] bno AI'B
Ton otly,

7N 8¢ Ond 'BA <fj uno BI'E.

Eiviepdw yap

énl tiic BA tuyov onpeiov 10 Z,
xail dpneriodew

anod tic peillovoc tfic AE

] éNdooow 1) AZ

ion 7| AH,

xoll Enelelydwoay

ol ZI', HB e0Vd¢iou.

‘Enel oliv Ton éotiv 1) uev AZ tij AH
n 8¢ AB tfj AL,

dvo oM ol ZA, AT

duot toic HA, AB

loou elotv

Exatépo ExaTépQ

%ol Yovioy Xowny TEpLEYouat
v Uno ZAH:-

Bdowg dpa 1 ZI" Bdoel tff HB
lon éotly,

xai 10 AZI tpiywvov 16 AHB torydvew
loov EoTayy

%ol ol hotmod yeviow

Tollc hotmolde ywvioug

loow Eoovrton

exatépa ExaTERQ,

0o d¢ ol Toon TAEVpal UToTelvouaty,
N wev bro AI'Z =fj bno ABH,

7 8¢ Uno AZIL tf) bno AHB.
xol emel 6An 1} AZ

oy T} AH

got o,

6v 1 AB Tij AT éotw Tom,
hounyy Gpar 1} BZ

Xounij tff 'H

goTwy lom.

€6etydn o¢ xol A ZI' tfj HB fon:
dYo on ot BZ, ZI'

duot toic I'H, HB

loou eiotv

exatépa exatépa

xal yovia ) Ono BZT

yovig t bno 'HB

1o,

xal Bdoic avt@y xow 1 BI™
xol to BZI" dpa tplywvoy

6 'HB tpiydove

loov EoTau,

%ol ol hotmol yowviow

Tollc hotmoldc ywvioug

loow Eoovton

exatépa exatépa,

0@ a¢ ai oo mAevpal botelvouoty:
Tom Gpa €oTly

N wév Ond ZBI tfj bno HI'B

7 8¢ Uno BI'Z +fj Uno I'BH.
énel obv 6An 1 bno ABH ywvia
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Iddia ediyorum ki

ABI agis1, AT'B agisina,

egittir

ve 'BA acis1 esittir BI'E acisina.

Ciinki, kabul edelim ki, secilmis ol-
sun,

rastgele bir Z noktas1 BA iizerinnde,

ve AH, biiyiik olan AE dogrusundan
kii¢iik olan AZ dogrusunun ke-
silmigi olsun,

ve ZI" ile HB birlestirilmis olsun.

Qlnkii o zaman. AZ esittir AH
dogrusuna,

ve AB dogrusu AT dogrusuna,

boylece AZ ve AT ikilisi esit olacak
HA ve AB ikilisinin,

her biri birine;

ve smirlandirirlar ortak bir aciy,
[yani] ZAH agisin;

dolaysiyla ZI' tabani esittir HB ta-
banina,

ve AZI iiggeni esit olacak AHB ti¢ge-
nine,

ve geriye kalan acilar esit olacaklar
geriye kalan agilarin,

her biri birine,

(vani) esit kenarlar1 gorenler,

AT'Z acis1 ABH acisina,

ve AZI" acis1 AHB acisina.

Boylece AZ biitliniiniin esitligi AH
biitiiniine,

ve bunlarim AB parcasimin egitligi AT’
pargasina,

gerektirir BZ kalaninin esit olmasini
I'H kalanina.

Ve ZI' dogrusunun gosterilmisti esit
oldugu HB dogrusuna.

O zaman BZ ve ZI" ikilisi esittir I'Hve
HB ikilisinin,

her biri birine,

ve BZI' agis1 'HB acisina,

ve onlarin  ortak tabam
dogrusudur;

ve bu yiizden BZI" {i¢geni esit olacak
T'HB {i¢genine,

ve geriye kalan acilar da egit olacaklar
geriye kalan agilarin,

her biri birine,

ayni kenarlar1 gorenler.

Dolayisiyla ZBI esittir HI'B acisina,

ve BI'Z agis1 I'BH acisina.

Cinkii gosterilmis oldu ABH agisimin
biitiiniiniin esit oldugu AI'Z
acisinin biitiiniine,

ve bunlarin I'BH parcasinin (egitligi)
BI'Z parcasina,

dolayisiyla ABI' kalani egittir AT'B
kalanina;

BI'
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to angle AI'Z as a whole

was shown equal,

of which the [part] 'BH to BI'Z
is equal,

therefore the remainder ABT"
to the remainder AT'B

is equal;

and they are at the base

of the triangle ABT.

And was shown also

ZBT equal to HI'B;

and they are under the base.

Therefore, in isosceles triangles,

the angles at the base

are equal to one another,

and,

the equal STRAIGHTS being extended,
the angles under the base

will be equal to one another;

—just what it was necessary to show.

okn tfj bno AT'Z yovia
€delydn Tom,

év N ono I'BH =fj bnd BI'Z
o,

hounny Gpar 1) bo ABI
hounf Tfj bno AI'B

gotw lony

xol eiol mpog T Pdoet

o0 ABI' tpryddvou.
€delydn 6 xol

7 bro ZBI' tfj bno HI'B fon:
xof giowv OO ™V PBdouy.

T&v loooxeA&V TELY VLY

ol Tpog T Bdoet ywvia

{oon aAARhoug eioty,

ol

npooexfBAndeiodv ey lowyv ebdeldsv
ol OO TV Bdowy ywviow

loow aAARhoug Ecovton’

Omep €0eL SeTlan.

A

3.6

If in a triangle

two angles be equal to one another,

also the sides that subtend the equal
angles

will be equal to one another.

Let there be

a triangle, ABT,
having equal
angle ABI"

to angle AI'B.

I say that
also side AB to side AT
is equal.

For if unequal is AB to AT,
one of them is greater.
Suppose AB be greater,

and there has been taken away

‘Eav teryovou

ol 800 ywvia oo dAARAaG oy,

%ol ol OO Tag Toog yYwviag UToteivovoo
TAgLpol

Toaw dAAAoue EcovTa.

"Eotw

tplywvov 10 ABIP
lonv Eyov

v 0o ABT ywviay
tfj bno AI'B yovio

MY, OTL
xal mAevpd ) AB mheupd tfj Al

got lom.

Ei yop &viooe oty ) AB ] AL,
7 Etépar adTEY pellwy éotiv.
gotw pellwv | AB,

xail dgpyeriodew

CHAPTER 3.

ve bunlar ABI" {icgeninin tabanidir.

Ve ZBI' acisinin esit oldugu goster-
ilmigti HI'B agisina;

ve bunlar tabanin altindadir.

Dolayisiyla bir ikizkenar {icgenin ta-
banindaki acilar birbirine egit-
tir,

ve, esit dogrular uzatildiginda,

tabanin altinda kalan acilar birbirine
esit olacaklar.

— gosterilmesi gereken tam buydu.

Eger bir {iggende

birbirine esit iki agis1 varsa,

esit acgilarin gérdiigii kenarlar da
birbirine esit olacaklar.

Verilmis olsun,

bir ABT {iggeni,
ABT agist esit olan
AT'B agisina.

Iddia ediyorum ki
AB kenar1 da AT kenarina
esittir.

Clinkii eger AB esit degil ise AT ke-
narina,

biri daha biiytiktiir.

AB daha biiyiik olan olsun,
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from the greater, AB,

to the less, AT,

an equal, AB,

and there has been joined AT

Since then AB is equal to AT,

and BI' is common,

so the two AB and BT’

to the two AT" and BT

are equal,

either to either,

and angle ABT

to angle AT'B

is equal;

therefore the base AT to the base AB
is equal,

and triangle ABI to triangle AI'B
will be equal,

the less to the greater;

which is absurd.

therefore AB is not unequal to AT
therefore it is equal.

If therefore in a triangle

two angles be equal to one another,

also the sides that subtend the equal
angles

will be equal to one another;

—just what it was necessary to show.

3-7

On the same STRAIGHT,

to the same two STRAIGHTS,
two other STRAIGHTS,
[which are] equal,

either to either,

will not be constructed

to one and another point,*
to the same parts,?

having the same extremities
as3 the original lines.

For if possible,
on the same STRAIGHT AB

ano tiic peilovog tiic AB
] éEAdtTow Tij AT

ion 7| AB,

xail enelelydw N AL

‘Enel oliv lon éotiv | AB tfj AT
xown d¢ 1 BT,

dvo oM ot AB, BI'

dvo tdiic AT, I'B

Toau oty

Exatépa ExaTERQ,

xal yovia f Uno ABI

yovia tf] bno AI'B

gotw lorny

Baowg dpa f AL Bdoet tfj AB

Ton gotly,

xai 10 ABT tplywvov 163 AI'B tprydve
loov EoTau,

10 €hacoov T8 pellovr

Onep dromov

oux dpa dvicdg Eotv ) AB ) AT
Ton Gpa.

Edv tprydvou

ol 8Vo ywvia Toon dAARRouS Botv,

%ol ol OO T loog Ywviag UToteivovoo
TAgupol

loow ahhrihoug EcovTon:

Omep Edel BETEaL.

A

‘Ent tiic avtiic ebielog

dvo Tolic avToic evVelone
g 8o edVETon

Toat

exatépa Exatépa

oL cuotaooviol

TEOC dAAG ol BhAw onuele
gml T& aLTd Yépn

& 0TS TEpaTaL EYouaal
Tailc €€ dpyfic evdeiouc.

El ydp duvatdy,
éml tiic avtiic evdelac tfic AB

*Literally ‘another and another point’; more clearly in English,

‘to different points’.

2In English as apparently in Greek, parts can mean ‘region’—in

this case, more precisely, ‘side’.

3According to Fowler (|5, as 8, p. 34| and [4, as 9, p. 38]), ‘As
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ve diyelim, daha kiiclik olan AT ke-
narina esit olan, AB,

daha biiyiik olan, AB kenarindan ke-
silmis olsun,

ve AT birlegtirilmis olsun.

O zaman AB egittir A" kenarina,

ve BI' ortaktir,

boylece AB, BT ikilisi egittirler AT,
BT ikilisinin,

her biri birine,

ve ABI agis1 egitticr AT'B acisina;

dolayisiyla AT tabam esittir AB ta-
banina,

ve ABI liggeni esit olacak AT'B iigge-
nine,

daha kiciik daha biiyiige;

ki bu sagmadir,

dolayisiyla AB degildir esit degil AT
kenarina;

dolayisiyla egittir.

Dolayisiyla eger bir {iggenin birbirine
esit iki agis1 varsa,

esit acilarin gordiigii kenarlar egittir;

— gosterilmesi gereken tam buydu.

Ayni dogru lizerinde,
verilmig iki dogruya,

iki bagka dogru,

her biri birine,

inga edilmeyecek

bir ve bagka bir noktaya
ayni tarafta

ayni uglari olan
baglangictaki dogrularla.

Ciinkii eger miimkiinse,
aym AB dogrusunda

is never to be regarded as a preposition’. This is unfortunate, since

it means that the two constructions ‘Equal to X’ and ‘Same as X’

are not grammatically parallel. (We have ‘equal to him’, but ‘same

as he’.) The constructions are parallel in Greek: {coc + DATIVE and

a0TéC + DATIVE.
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to two given STRAIGHTs AI', I'B,
two other STRAIGHTs AA, AB,
equal

either to either

suppose have been constructed+

to one and another point

I" and A,

to the same parts,

having the same extremities,

so that T'A is® equal to AA,

having the same extremity as it, A,
and I'B to AB,

having the same extremity as it, B,
and suppose there has been joined
TA.

Because equal is AT to AA,
equal is

also angle ATA to AAT
Greater therefore [is]

AAT than® ATB;7

by much, therefore, [is]

T'AB greater than AT'B.
Moreover, since equal is I'B to AB,
equal is also

angle I'’AB to angle AI'B.
But it was also shown than it
much greater;

which is absurd.

Not, therefore,

on the same STRAIGHT,

to the same two STRAIGHTS,
two other STRAIGHTS
[which are] equal,

either to either,

will be constructed

to one and another point

to the same parts

having the same extremities
as the original lines;

—just what it was necessary to show.

dVo Tolc avtolc evdeloug toiic AT, I'B
8ot dVo evdeion ol AA, AB

Toou

exatépa Exatépa

OUVEC TATWOAY

TEOC dAAG ol BhAw onuele

w6 e [ xal A

gml T& aLTd Yépn

& aUTd Tépatal Eyouoa,

dote Tony eivan v pev TA 1] AA
0 aUTo Tépag Eyoucay adTH] TO A,
v 8¢ I'B tfj AB

10 a0TO Tépag Exouvcay avTi] To B,
xoll €nelelydo

n TA.

‘Enel oliv Ton éotiv ) AT tfj AA,
lon gotl

xol ywvio fj 0o ATA tfj Ono AAT
pellov dpa

n ono AAT tijc bno AI'B-

TOANGS dipat

7 0o IAB peilwv éotl tHjg Uno AI'B.

ndAw énel Ton éotiv ) I'B fj AB,
lon éotl xal

yovio 1 Ono TAB yovia tfj bno A'B.

€8elydn ¢ awTiic xol
TOAMG pelleov:
Omep £0TY ABUVATOV.

Ovx dpa

éml tijc abtiic ebdelug
dV0 Toic avTaic evVelone
Ao 000 evVelon

Toat

ExaTéQa EXUTERY

ouG T ooV TOL

TEOC GANGY ol BAAw omuele
Eml TO oUTA PéEN

T& Q0T TEPATAL EYOVTAL
Tailc €€ dpyfic evdeionc
Omep Edel BETEa.

4The Perseus Project Word Study Tool does not recognize cu-
veotdtwoay here, but it should be just the plural form of cuvestdrw,
which is used for example in Proposition I.2 and which Perseus de-
clares to be a passive perfect imperative. The active third-person
imperative ending -twoov (instead of the older -vtwv) is said by
Smyth [16, 466] to appear in prose after Thucydides. This describes
Euclid. However, I cannot explain from Smyth the use of an active
perfect (as opposed to aorist) form with passive meaning. Presum-
ably the verb is used ‘impersonally’. The LSJ lexicon [10] cites the

above.

CHAPTER 3.

verilmis iki AI', I'B dogrusuna
esit bagka iki AA, AB dogrusu
her biri birine

—diyelim inga edilmis olsunlar
bir ve bagka bir noktaya

T ve A,

ayni tarafta,

ayni uglari olan,

soyle ki I'A egit olmali AA dogrusuna,
ayni A ucuna sahip olan,

ve I'B, AB dogrusuna,

ayniB ucuna sahip olan,

ve T'A birlegtirilmis olsun.

Clinkii AT egittir AA dogrusuna,

boylece ATA esittir AAT agisina ;

dolayisiyla  AAT  biyiiktiir AI'B
acisindan;

dolayisiyla TAB ¢ok daha biiytiktir
AT'B agisindan.

Ustelik TB esit oldugu icin AB
dogrusuna,

T'AB acis1 esittir AI'B agisina.

Ama ondan ¢ok daha biiyiikk oldugu
gosterilmigti;

ki bu sagmadir.

Soyle olmaz, dolayisiyla; aymi dogru
iizerinde,

verilmis iki dogruya,

iki bagka dogru, esit,

her biri birine,

inga edilecek

bagka bir noktaya

ayni tarafta

ayni uclari olan

baglangictaki dogrularla.

— gosterilmesi gereken tam buydu.

present proposition under cuvictnut. See also the note at I.21.
5The Greek verb is an infinitive. An infinitive clause may follow
&ote [16, §2260, p. 507|. Compare the enunciation of Proposition 1.
6Fowler ([5, than 6, p. 629g] and [4, textbfthan 6, p. 619]) does
grant the possibility of construing ‘than’ as a preposition, though he
disapproves. Then English cannot exactly mirror the Greek peilwv
+ GENITIVE. Turkish does mirror it with -den buyik. See note 3

7Here one must refer to the diagram.
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3.8

If two triangles

two sides

to two sides

have equal,

either to either,

and have also base equal to base,
also angle to angle

they will have equal,

[namely| that by the equal STRAIGHTS
subtended.

Let there be

two triangles, ABI" and AEZ,
the two sides AB and AT’

to the two sides AE and AZ
having equal,

either to either,

AB to AE,

and AT to AZ;

and let them have

base BI' equal to base EZ.

I say that

also angle BAT
to angle EAZ
is equal.

For, there being applied
triangle ABT

to triangle AEZ,

and there being placed

the point B on the point E,
and the STRAIGHT BI' on EZ,
also the point I will apply to Z,
by the equality of BI" to EZ.
Then, BI' applying to EZ,
also will apply

BA and T'A toEA and AZ.
For if baseBI' to the base EZ
apply,

and sides BA, AT to EA, AZ
domot apply,

but deviate;

as EH, HZ,

there will be constructed

on the same STRAIGHT,

to two given STRAIGHTS,

two other STRAIGHTS equal,
either to either,

to one and another point

to the same parts

having the same extremities.
But they are not constructed;
therefore it is not [the case] that,
there being applied

the base BI' to the base EZ,
there do not apply

sides BA, AT to EA, AZ.
Therefore they apply.

So angle BAT

Edv 8o tpiywva

¢ 800 TAELEAC

[toiic] BVo mheupaic

loag €xn

Exatépay EXATERY,

&yn 6¢ xal v Bdow tf] Bdoel lony,
xal TV yovioy Tf yovia

lonv &el

TV Lo TBV lowv evdeldsv
TEEQLEYOUEVTV.

"Ectw

dvo Tplywva to ABI', AEZ

Toc dVo mhevpdc tac AB, AT

Tailc B0 mhevpaic toic AE, AZ
loac Eyovta

Exatépay EXATERYL,

v pév AB tfj AE

v 8¢ Al 1] AZ-

ExéTw O
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Eger iki licgenin, varsa iki kenar: esit
olan iki kenara,

her bir (kenar) birine,

ve varsa tabana esit tabani,

ayrica olacak acgiya esit agilari,

(yani) esit kenarlar1 gorenler.

Verilmis olsun

ikidiggen, ABT" ve AEZ,

iki kenar1 AB, AL esit olan AE, AZ
iki kenarmin

her biri birine,

AB, AE kenarma,

ve A", AZ kenarna;

ve-onlarin

BI' tabani esit olsun EZ tabanina.

Iddia ediyorum ki
BAI acis1 da
esittir EAZ agisina.

Ciinkii, iistiine koyulursa

ABI {icgeni AEZ {i¢geninin,

ve yerlegtirilirse

B noktasi E noktasina,

ve BI' on EZ dogrusuna,

I" noktas1 da yerlesecek Z noktasina,

sayesinde esitliginin BI' dogrusunun
EZ dogrusuna.

O zaman, BI' yerlestirilince EZ
dogrusuna,
BA ve T'A dogrular da yerlegecekler
EA ve AZ dogrularina.
Ciinkii eger BI' yerlesirse EZ ta-
banina,

ve BA, AT kenarlar: yerlesmezse EA,
A7 kenarlarina,

ama kayarsa,

EH veHZ olarak

inga edilmis olacak

ayni dogru iizerinde,

verilmis iki dogruya,

iki bagka dogru esit,

her biri birine,

bagka bir noktaya

ayni tarafta

ayni uglari olan.

Ama inga edilmediler;

dolaysiyla (durum) soyle degil;,

BI' tabani yerlegtirilince EZ tabanina,

BA, AT kenarlan yerlesmez EA, AZ
kenarlarina.

Dolayisiyla yerlesirler.

Boylece BAI' acis1 yerlesecek EAZ
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to angle EAZ
will apply
and will be equal to it.

If, therefore, two triangles

two sides

to two sides

have equal,

either to either,

and have also base equal to base,
also angle to angle

they will have equal,

[namely| that by the equal STRAIGHTS
subtended,;

—just what it was necessary to show.

3-9

The* given rectilineal angle
to cut in two.?

Let be
the given rectilineal angle
BAT.

Then it is necessary
to cut it in two.

Suppose there has been chosen

on AB atrandom a point A,

and there has been taken from AT’
AE,equal to AA,

and AE has been joined,

and there has been constructed on AE
an equilateral triangle, AEZ;,

and AZ has been joined.

I say that

angle BAT" has been cut in two
by the STRAIGHT AZ.

For, because AA is equal to AE,
and AZ is common,

then the two, AA and AZ

to the two, EA and AZ,

are equal,

éml ywviay Ty o EAZ
Epapudoet
xoll Ton aOtf] Eotou.

Edv 8o tpiywva

¢ 800 TAELEAC

[taiic] BVo mheupaic

loag €xn

Exatépay EXATERYL,
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xal TV yovioy Tf yewvia
lonv &el

TV Lo TBV lowv evdeldsv
TEQLEYOUEVT V"

Omep €0eL SeTlan.

A A

Ty dodeloay ywviov e0d0ypouuov
Blyor Teuely.

"Eotw
1 6oveloo ywvia 090ypaupoc
7 Ono BAT'.

et oM
0TV Oly ol TEUELV.

Einigpdw

enl tfic AB tuyov onueiov 10 A,
xal agnerodw ano tfic AL

] AA Ton 1) AE,

xal eéneletydw N AE,

xol ouveoTdtw Eml tiic AE
tplywvov ioémhevpov 16 AEZ,
xal énelelydw 1 AZ:

AEYW, OTL

N o BAT yovio diyo tétunton
0o tfic AZ evdeloc.

‘Emel ydp Ton éotiv ) AA 7] AE,
xown 0t N AZ,

B0 o ol AA, AZ

duol taic EA, AZ

loou eloty

*Here the generic article (see note 1 to Proposition 1 above) is
Suppose we take a straight line with a
point A on it and draw a circle with center A cutting the line at
B and C. Then the straight line BC has been bisected at A. In
particular, a line has been bisected. But this does not mean we have

particularly appropriate.

angle’; but then *

solved the problem of the present proposition. In modern mathemat-
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agisina
ve ona esit olacak.

Eger, dolayisiyla, iki {iggenin,
varsa iki kenari

esit olan

iki kenara,

her bir (kenar) birine,

ve varsa tabana esit tabani,

ayrica olacak acgiya esit agilari,
(vani) esit kenarlar:1 gorenler;

— gosterilmesi gereken tam buydu.

Verilen diizkenar agiy1
ikiye kesmek.

Verilmis olsun
diizkenar bir ag1, BAT'.

Simdi gereklidir
onun ikiye kesilmesi.

Diyelim se¢ilmis olsun

AB {izerinde rastgele bir nokta, A,
ve kesilmis olsun AT" dogrusundan
AE, esit olan AA dogrusuna,

ve AE birlestirilmis olsun,

ve inga edilmis olsun AE {izerinde
bir egkenar licgen, AEZ,

ve AZ birlegtirilmis olsun.

Iddia ediyorum ki

BAT aqsi ikiye kesilmis oldu

AZ dogrusu tarafindan.

Ciinki, oldugundan, AA esit AE ke-
narina,

ve AZ ortak,

AA, A7 ikilisi esittirler EA, AZ ikil-

isinin

ical English, the proposition could indeed be ‘To bisect a rectilineal
a’ must be understood as ‘an arbitrary’ or ‘a given’.
Of course, Euclid does supply this qualification in any case.

2For ‘cut in two’ we could say ‘bisect’; but in at least one place,
in Proposition 12, diya tepelv will be separated.
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either to either,

and the base AZ to the base EZ
is equal;

therefore angle AAZ

to angle EAZ

is equal.

Therefore the given rectilineal angle
BAT

has been cut in two

by the STRAIGHT AZ;

—just what it was necessary to do.

3.10

The given bounded STRAIGHT
to cut in two.

Let be
the given bounded straight line AB.

It is necessary then
the bounded straight line AB to cut
in two.

Suppose there has been constructed
on it

an equilateral triangle, ABT,

and suppose has been cut in two

the angle AI'B by the STRAIGHT 'A.

I say that

the STRAIGHT AB has been cut in two
at the point A.

For, because AT is equal to’AB,

and T'A is common,

the two, AT and TA,

to the two, BI', BA,

are equal,

either to either,

and angle ATA

to angle BTA

is equal;

therefore the base AA to the base BA
is equal.

Therefore  the
STRAIGHT,

bounded

given

AB,
has been cut in two at A;

EXUTEQO EXATERQ.

xal Bdowc | AZ Bdoe 1§ EZ
lon éotiv:

yovio dpo 1 Ono AAZ
yovia tfj bno EAZ

Ton éotiv.

‘H pa dodeioa ywvia ebdiypapupog
1) bndo BAT

Blyo tétunTon

Ono tfic AZ eddelag

Omep €del molfioou.

Ty doldcioav ebdetov. nencpocuévny
Blyor TEEY.

"Eotw
7 Sodelon evVela menepacpévn 1 AB:

el o)
™y AB e0dciav memepocuévny biya
TEUEDY.

YuvecTdtw ET adTHg
tplywvoyv ioémievpov 10 ABT,
xol teturiofw

<

n bro AI'B yovia 8iya tfj A ebdeio

MY, OTL

N AB e00eio dlyo tétunton
xatd 10 A ornuelov.

‘Enel yap Ton éotiv i AT tfj I'B,
xown 8¢ ) TA,

0o on ot AL, TA

dvo Tdiic BI', TA

loou eiotv

Exatépo Exatépq

xal yovia f 0no ATA

yovia tfj bno BI'A

lon éotiv:

Bdowc dpa ) AA Bdoel tfj BA

Ton éotiv.

"H dpa dodeioa ebieio nenepacuévn
7 AB

Blyor tétunton xotd 1o A-

Omep €del molfioou.
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her biri birine ,
ve AZ tabam esittir EZ tabanina;
dolayisiyla AAZ acis1 EAZ esittir.

Dolayisiyla verilen diizkenar aci BAT
kesilmis oldu ikiye

AZ dogrusunca;

— yapilmasi gereken tam buydu.

Verilen sinirli dogruyu
ikiye kesmek.

Verilmis olsun
bir simirli dogru, AB.

Gereklidir

kesmek,
verilmig AB sinirli dogrusunu,
ikiye.

Kabul edelim ki iizerinde inga edilmig
olsun

bir eskenar {i¢ggen, ABI,

ve AT'B agis1 kesilmis olsun ikiye

T'A dogrusunca.

Iddia ediyorum ki

AB dogrusu ikiye kesilmig oldu

A noktasinda. Clnkii, Al esit
oldugundan AB kenarma,

ve I'A ortak,

AT ve I'A ikilisi, egittirler BI', BA ik-
ilisinin,

her biri birine,

ve AT'A aqisi esittir BI'A acisina;

dolayisiyla AA tabani, BA tabanina,

esittir.

Dolayisiyla
verilmig sinirlh AB dogrusu A
noktasinda ikiye kesilmis oldu;
— yapilmasi gereken tam buydu.
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—just what it was necessary to do.

3.11

To the given STRAIGHT
from the given point on it
at right angles

to draw® a straight line.?

Let be
the given STRAIGHT AB,
and the given point on it, I'.

It is necessary then
from the point T’

to the STRAIGHT AB
at right angles

to draw a straight line.

Suppose there has been chosen
on AT at random a point A,
and there has been laid down
an equal to TA, [namely] T'E,
and there has been constructed
on AE

an equilateral triangle, ZAE,
and there has been joined ZT'.

I say that

to the given straight line AB
from thegiven point on it,
F)

at right angles

has been drawn a straight line, ZI'.

For, since AL is equal to T'E,
and I'Z is common,

the two, AI" and I'Z,

to the two, EI' and I'Z;

are equal,

either to either;

and the base AZ to the base ZE
is equal;

therefore angle AT'Z

to angle EI'Z

is equal;

and they are adjacent.
Whenever a STRAIGHT,
standing on a STRAIGHT,

the adjacent angles

T1j dodelon ebdein

ano tol npog avtf] boldévtog onuelou
Tpo¢ 6pdac Ywvlog

evdelay ypouuny dyoyeiv.
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¢l tfic AE tplywvoy ioomieupov
10 ZAE,
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o0 I

Tpo¢ 6pddac Ywvlog
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duol toic EI', T'Z

Toou giolv
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*This is the first time among the propositions that Euclid writes

out straight line (e09eia ypoun) and not just straight (eddeio).
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Verilen bir dogruya
tizerinde verilen bir noktada
dik acilarda

bir dogru ¢izmek.

Verilmis olsun
bir dogru, AB,
ve tizerinde bir nokta, I'.

Gereklidir

I’ noktasinda
AB dogrusuna
dik agilarda
bir dogru.

Kabul edelim ki secilmis olsun

AT dogrusunda rastgele bir nokta, A,
ve yerlestirilmis olsub

T'E esit olarak I'A dogrusuna,

ve inga edilmig olsun

AE iizeinde bir egkenar tiggen, ZAE,
ve ZI' birlestirilmis olsun.

Iddia ediyorum ki

verilen AB dogrusuna

iizerindeki I' noktasinda

dik agilarda

bir ZI" dogrusu ¢izilmisoldu.

Clnkii, AI' esit oldugundan T'E
dogrusuna,

ve I'Z ortak oldugundan,

AT ve T'Z ikilisi,

esittirler EI" ve I'Z ikilisinin,

her biri birine;

ve AZ tabam egittir ZE tabanina;

dolaywisiyla AT'Z ags1 esittir EI'Z
agisina;

ve bitigiktirler.

Ne zaman bir dogru,

bir dogru tizerinde dikilen,

bitigik acilar1 birbirine esit yaparsa,

bu agilarin her biri dik olur.

Dolayisiyla AT'Z, ZT'E acilarimin her
ikisi de diktir.

2Literally ‘lead, conduct’.
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equal to one another

make,

either of the equal angles is right.
Right therefore is either of the angles
AT'Z and ZT'E.

Therefore, to the given STRAIGHT AB,
from the given point on it,

F)

at right angles,

has been drawn the straight line I'Z;
—just what it was necessary to do.

3.12

To the given unbounded STRAIGHT,
from the given point,

which is not on it,

to draw a perpendicular straight line.

Let be

the given unbounded STRAIGHT AB,
and the given point,

which is not on it,

T.

It is necessary then

to the given unbounded STRAIGHT,
AB

from the given point I,

which is‘not on it,

to draw a perpendicular straight line.

For suppose there has been chosen
on the other parts

of the STRAIGHT AB

at random a point A,

and to the center I',

at the distance I'A,

a circle has been drawn, EZH,
and has been cut

the STRAIGHT EH

in two at O,

and there have been joined

the sTRAIGHTs I'H, I'O, and I'E.

I say that

to the given unbounded STRAIGHT
AB,

from the given point I,

which is not on it,

Toag dAMAoug
ToL),
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v AB

ano 1ol Sodévtog onueiov tob I,
0 un oty én” adTiic,
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Dolayisiyla, verilen AB dogrusuna,
iizerinde verilmis I' noktasinda,
dik agilarda,

bir I'Z dogrusu ¢izilmisoldu;

— yapilmasi gereken tam buydu.

Verilen sinirlanmamig dogruya,
verilen bir noktadan,

iizerinde olmayan,

bir dik dogru ¢izmek.

Verilmis olsun

bir simirlanmamis dogru, AB,
ve bir nokta,

iizerinde olmayan, I.

Gereklidir

verilmis AB smirlanmamig dogrusuna
verilmig I' noktasindan,

iizerinde olmayan,

bir dik dogru ¢izmek.

Ciinkii kabul edelim ki se¢ilmig olsun

AB dogrusunun diger tarafinda

rastgele bir A noktasi,

ve I merkezinde,

T'A uzakliginda,

bir cember ¢izilmis olsun, EZH,

ve EH dogrusu © noktasinda ikiye ke-
silmis olsun,

ve birlestirilmis olsun

T'H, I'O, ve T'E dogrular:.

Iddia ediyorum ki

verilen simirlanmamis AB dogrusuna,
verilen I' noktasindan,

iizerinde olmayan,

¢izilmig oldu dik I'© dogrusu.
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has been drawn a perpendicular, I'©.
For, because HO is equal to OF,
and OI" is common,

the two, HO and OT,

to the two, E© and OT, are equal,
either to either;

and the base I'H to the base I'E

is equal;

therefore angle '©H

to angle EOT

is equal;

and they are adjacent.

Whenever a STRAIGHT,

standing on a STRAIGHT,

the adjacent angles

equal to one another make,

right

either of the equal angles is,

and

the STRAIGHT that has been stood
is called perpendicular

to that on which it has been stood.

Therefore, to the given unbounded
STRAIGHT AB,

from the given point I,

which is not on it,

a perpendicular I'© has been drawn;

—just what it was necessary to do.

3-13

If a STRAIGHT,

stood on a STRAIGHT,
make angles,

either two RIGHTS

or equal to two RIGHTS
it will make [them].

For, some STRAIGHT, AB,
stood on the STRAIGHT T'A,
—suppose it makes® angles
I'BA and ABA.

I say that

the angles 'BA and ABA
either are two RIGHTS

or [are| equal to two RIGHTS.

If equal is

xddetog fixton ) I'O.
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*Euclid uses a present, active imperative here.
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Cinkii, HO esit oldugundan OE
dogrusuna,

ve OT ortak,

HO ve OT ikilisi,

esittirler E© ve OT ikilisinin,

her biri birine;

ve I'H tabani egittir I'E tabanina;

dolayisiyla T'OH agis1 esittir EOTI
agisina.

Ve onlar bitisiktirler.

Ne zaman bir dogru,

bir dogru tizerinde dikildiginde,

bitigik acilari birbirine esit yaparsa,

acilarin her biri egittir,

ve dikiltilen dogru

iizerinde
dikildigi dogruya diktir denir.

Dolayisiyla, verilen AB smirlandiril-
mamis dogruya,

verilen I' noktasindan,

iizerinde olmayan,

bir dik, I'©, ¢izilmis oldu;

— yapilmasi gereken tam buydu.

Eger bir dogru,

dikiltilirse bir dogrunun iizerine,
yaptig1 acilar,

va iki dik

ya da iki dik aciya esit

olacak.

Cilinkii, bir AB dogrusuda,
dikiltilsin A dogrusu,
—kabul edelim ki T'BA ve ABA

acilarini olustursun.

Iddia ediyorum ki

I'BA ve ABA acilan

ya iki dik agidir

ya da iki dik aciya egittir(ler).

Eger I'BA esitse ABA acisina,
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T'BA to ABA,
they are two RIGHTS.

If not,

suppose there has been drawn,
from the point B,

to the [STRAIGHT| TA,

at right angles,

BE.

Therefore 'BE and EBA

are two RIGHTS;

and since 'BE

to the two, 'BA and ABE, is equal
let there be added in common EBA.
Therefore 'BE and EBA

to the three, 'BA, ABE, and EBA,
are equal.

Moreover,

since ABA

to the two, ABE and EBA, is equal
let there be added in common ABT;
therefore ABA and ABI'

to the three, ABE, EBA, and ABT,
are equal.

And I'BE and EBA were shown
equal to the same three.

And equals to the same

are also equal to one another;

also, therefore, 'BE and EBA

to ABA and ABI are equal;

but I'BE and EBA

are two RIGHTS;

and therefore ABA and ABT

are equal to two RIGHTS.

If, therefore, a STRAIGHT,

stood on a STRAIGHT,

make angles,

either two RIGHTS

or equal to two RIGHTS

it will make;

—just-what it was necessary to show.

3.14

If to some STRAIGHT,

and at the same point,

two STRAIGHTS,

not lying to the same parts,
the adjacent angles

to two RIGHTS

make equal,
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xown npooxelodw 1 bo ABI™

ol Gpo bno ABA, ABT

tewol ol Undo ABE, EBA] ABT
loou elotv.

édelydnoay 8¢ xal ai bro I'BE, EBA
Tptol tolic adToidc Toow

T Oe T6 awTd oo

xal dAAAAoLE EaTly Toor

xal o Uno I'BE, EBA dpa

toiic o ABA, ABT oot eloty:
A oi Uno PBE, EBA

800 6pdai elowv:

ol oi Uno ABA, ABI dpo

duoly 6pvalc loou glotv.

‘Eav dpaebicio

en’ evvelay otadelon
yoviag ToL,

fitol Vo Gpddg

1 Suoly 6paic Toac
mouoet [tney]:

Omep Edel BETEau.

E

Edv mpdc tivt eddein

xall T¢ meog avTf] onpeie
dvo evVeion

un Eml T avtd péen xelpevan
Tac £gegiic yoviog

duotv épdaic Toog

TOLLOLY,
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iki dik agidirlar.

Eger degilse,

kabul edelim ki gizilmis olsun,
B noktasindan,

T'A dogrusuna,

dik acilarda,

BE.

Dolayisiyla 'BE ve EBA iki diktir;
ve oldugundand'BE
esit 'BA veABE ikilisine,
EBA her birine eklenmis olsun.
Dolayisiyla 'BE ve EBA
esittirler,

I'BA, ABE ve EBA figliisiine.

Dahasi,
oldugundan ABA
esit, ABE ve EBA ikilisine,
ABI her birine eklenmig olsun;
dolayisiyla ABA ve ABI
esittirler,
ABE, EBA ve ABT fiicliisiine.

Ve I'BE ve EBA acilarmin goster-
ilmisgti

esitligi aym ticliiye.

Ve ayni seye esit olanlar birbirine esit-
tir;

ve, dolayisiyla, 'BE ve EBA

esittirle ABA ve ABI acilarina;

ama I'BE veEBA iki diktir;

ve dolayisiyla ABA ve ABT

iki dike egittirler.

Eger, dolayisiyla, bir dogru,
dikiltilirse bir dogrunun iizerine,
yaptig1 acilar,

ya iki dik

ya da iki dik aciya esit

olacak.

— gosterilmesi gereken tam buydu.

Eger bir dogruya,

ve ayni noktasinda,

iki dogru,

ayni tarafinda kalmayan,
yaparsa

iki dik acgiya esit

bitisik acilar,
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on a STRAIGHT
will be with one another
the STRAIGHTS.

For, to some STRAIGHT, AB,
and at the same point, B,
two STRAIGHTs BI' and BA,
not lying to the same parts,
the adjacent angles

ABT and ABA

equal to two RIGHTS
—suppose they make.

I say that
on a STRAIGHT
with I'B is BA.

For, if it is not

with BT on a STRAIGHT,
[namely| BA,

let there be,

with BI' in a STRAIGHT,
BE.

For, since the STRAIGHT AB

has stood* to the STRAIGHT I'BE,
therefore angles ABI' and ABE
are equal to two RIGHTS.

Also ABT and ABA

are equal to two RIGHTS.
Therefore ’'BA and ABE

are equal to 'BA and ABA.

In common

suppose there has been taken away
T'BA;

therefore the remainder ABE

to the remainder ABA isequal,
the less to the greater;

which is impossible.

Therefore it is not [the case that]
BE is on a STRAIGHT with 'B.
Similarly we? shall show that

no otheris so|, except BA.
Therefore on a STRAIGHT

is B with BA.

If, therefore, to some STRAIGHT,
and at the same point,

two STRAIGHTS,

not lying in the same parts,
adjacent angles

two right angles

make,

on a STRAIGHT

will be with one another

the STRAIGHTS;

—just what it was necessary to show.

én’ evVelog
goovton aAARAoug
ol evVETau.

IMpoc ydp v eddela tij AB
xall T¢ mpog autf] onueiw 16 B
d0o ebdeion ol BI', BA

un Eml to avtd péen xelpevan
Tac £gegiic yoviog

Tdc o ABT, ABA

8o 6p il Toac

noleltwoay:

MY, OTL
én’ evVelac
¢oti i I'B 7 BA.

El vdp un éotu

tfj BI' én’” eddeloc
.’(-] BA)

€otw

i I'B én” ebdeloag
n BE.

‘Enel olv eddeia /) AB

¢’ evdelay v I'BE égéotnxey,
al Gpo o ABL', ABE yovio
000 bpvdigioo eioty:

giol 8¢ xal o Umo ABT', ABA
800 6pdic too:

al dpa Ono 'BA, ABE

toic Umo I'BA, ABA oo eloiv.
X0V

agrperiovw

7 bno 'BA-

howmn G 1} bno ABE

hownij i} bno ABA eotw Tom,
1) ENdooGV T wellov:

OTEp €GTLV ABVVATOV.

oUx Gpa

én’ evveloc éotlv 1) BE fj I'B.
ouolne 87 detgouev, 6Tl

0LOE 81 Tic TNV Tfic BA-
e’ ebdeloc dpo

¢otiv i} I'B ] BA.

Edv pa npde tivt eddeln
xal T¢ meog avTf] onpeie
dVo el

un Emi adta uépn xelpevan
Tac £gegiic yoviog

duotv épdaic Toog
TOLBOoLY,

én’ evVelog

goovton aAARAoug

al evdeion

Omep €0eL SeTCan.

*The English perfect sounds strange here, but the point may be
that the standing has already come to be and will continue.
2This seems to be the first use of the first person plural.

CHAPTER 3.

bir dogruda
kalacaklar ikisi birlikte,
dogrularin.

Bir AB dogrusuna,

ve bir B noktasinda,

ayni tarafinda kalmayan,
iki BI" ve BA dogrularin,
ABI ve ABA

bitigik acilarnin iki dik ag1
—oldugu kabul edilsin.

Iddia ediyorum ki
BA ileT'B bir dogrudadir.

Cinkii, eger degilse
bir dogruda BI ile,
BA,

olsun,

bir dogruda BT ile,
BE.

Cinkii, AB dogrusu

dikiltilmis olur I'BE dogrusuna,

dolayisiyla ABI" ve ABE agilar

esittirler iki dik aciya.

Ayrica ABI' ve ABA

esittirler iki dik aciya.

Dolayisiyla 'BA ve ABE

esittirler 'BA ve ABA acilarina.

Ortak 'BA agisinin ¢ikartildigr kabul
edilsin.

Dolayisiyla ABE kalan

esittir ABA kalanina,

kiigiik olan biiyiige;

ki bu imkansizdir.

Dolaysiyla degildir [durum]| soyle;

BE bir dogrudadir I'B dogrusuyla.

Benzer gekilde gosterecegiz ki

higbiri [oyledir], BA diginda.

Dolayisiyla I'B bir dogrudadir BA ile.

Eger, dolayisiyla, bir dogruya,
ve ayni noktasinda,

iki dogru,

ayni tarafinda kalmayan,
yaparsa

iki dik acgiya esit

bitisik acilar,

bir dogruda

kalacaklar ikisi birlikte,
dogrularin.

— gosterilmesi gereken tam buydu.
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3-15

If two STRAIGHTS cut one another,
the vertical* angles
they make equal to one another.

For, let the STRAIGHTS AB and TA
cut one another
at the point E.

I say that

equal are

angle AEI" to AEB,
and I'EB to AEA.

For, since the STRAIGHT AE
has stood to the STRAIGHT T'A,
making angles TEA and AEA,
therefore angles 'EA and AEA
are equal to two RIGHTS.
Moreover,

since the STRAIGHT AE

has stood to the STRAIGHT AB,
making angles AEA and AEB,
therefore angles AEA and AEB
are equal to two RIGHTS.

And T'EA and AEA were shown
equal to two RIGHTS;

therefore 'EA and AEA

are equal to AEA and AEB.

In common

suppose there has been taken away
AEA;

therefore the remainder TEA

is equal to the remainder BEA;
similarly it will be shown that
also TEB and AEA are equal.?

If, therefore,

two STRAIGHTS cut one another,

the vertical angles

they make equal to one another;
—just what it was necessary to show.

‘Edv 800 ebcion téuvwoty AR,
TOC HATA XORUPTV YLViog
Toag dAMAoug mololioty.

Abo yap eddeion ot AB, T'A
TepuvéTwoay GAARhac
xatd 0 E onuelov:

MY, OTL

{on éotlv

N uev o AEL ywvia tf] Ono AEB,
N 8¢ Ono 'EB tfj Uno AEA.

‘Emel ydp ebieio | AE

e’ evvelay v I'A gpéotnxe

ywviog nowotioa tac Uno TEA, AEA]
ol Gpo o TEA, AEA ywvio

duoly 6pvaie oot eictv.

ALY,

énel evdela ) AE

e’ ebleiov TNV AB épéotnre
ywvioc tootoa tac Uto AEA, AEB,
al dpa bo AEA, AEB ywvia

duoly 6pvalc loou giotv.

édelydnoay 8¢ xal ai bro 'EA, AEA
duotv 6evoic Toou

al Gpo o 'EA, AEA

toic o AEA, AEB oo cioiv.
2OV

agpenodw

1 Ono AEA-

Xoumyy Gpa 1} bno 'EA

hourfj tfj bno BEA fom éotiv:

ouolng o7 detydoetar, 6T

xal ol Uno T'EB, AEA {ow eioiv.

Edav &po

800 eddeion Tépvmoly GANRAAC,
TOC HATA XORUPTV YLViog
Toag dANAoug mololioty:

Omep €0eL SeTCan.

. E\ F
B

*The Greek is xotd xopupny, which might be translated as ‘at
a head’, just as, in the conclusion of I.10, AB has been cut in two
‘at A’) xatd to A. But xopugy and the Latin vertexr can both mean
crown of the head, and in anatomical use, the English vertical refers

pp. 286-7].
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Eger iki dogru keserse birbirini,
dikey agilar
olusgturlar esit bir birine.

Ciinkii, AB ve 'A dogrular:
kessinler bir birlerini
E noktasinda.

Iddia ediyorum ki
esittirler

AET acis1i AEB acisina,
ve 'EB agis1 AEA agisina.

Cinkii, AE dogrusu

dikiltilmigti I'A dogrusuna,

olugturarak 'EA ve AEA agilarim,

dolayisiyla TEA ve AEA aglar

esittirler iki dik aciya.

Dabhasi,

AE dogrusu

dikiltilmigti AB dogrusuna,

olusturarak AEA ve AEB acilarini,

dolayisiyla AEA ve AEB acilari

esittirler iki dik aciya.

Ve TEA ve AEA acgilarmin goster-
ilmisti

esitligi iki dik aciya,

dolayisiyla TEA ve AEA

esittirler AEA ve AEB acilarina.

Ortak AEA agsmin  cgikartilmig
oldugu kabul edilsin;

dolayisiyla TEA kalani

esittir BEA kalanina;

benzer gekilde gosterilecek ki

T'EB agis1 da esittir AEA agisina.

Eger, dolayisiyla,

iki dogru keserse bir birini,

dikey agilar

olugturlar egit birbirine

— gosterilmesi gereken tam buydu.

to this crown. Apollonius uses xopug¥ for the vertex of a cone [17,

2This is a rare moment when two things are said to be equal
simply, and not equal to one another.
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3.16

One of the sides of any triangle
being extended,

the exterior angle

than either

of the interior and opposite angles
is greater.

Let there be

a triangle, ABT,

and let there have been extended
its side BT, to A.

I say that

the exterior angle ATA

is greater

than either

of the two interior and opposite an-
gles, 'BA and BAT".

Suppose AT has been cut in two at E,
and BE, being joined,

—suppose it has been extended

on a STRAIGHT to Z,

and there has been laid down,

equal to BE, EZ,

and there has been joined

7T,

and there has been drawn through
AT to H.

Since equal are

AE to ET,

and BE to EZ,

the two, AE and EB

to the two, I'E and EZ,

are equal,

either to either;

and angle AEB

is equal to angle ZET';
forthey are vertical;
therefore the base AB

is equal to the base ZI',
and triangle ABE

is equal to triangle ZET,
and the remaining angles
are equal to the remaining angles,
either to either,

which the equal sides subtend.
Therefore equal are

ETA and ET'Z.

but greater is

ETA than ET'Z;

therefore greater

[is] ATA than BAE.
Similarly

BI' having been cut in two,
it will be shown that BI'H,
which is ATA,

IMovtoc tpLydvou pudic Tésv TAevpdY
npooexfandeione

N ExTOC Ywvia

Exatépoc

TEV EVTOC X0l ATEVAVTIOV YWVLEY
pellwv éotiv.

"Eotw

tplywvov 10 ABI,

xal tpocexBeBAiofw

a0tol ula mhevpd f BI' énl 10 A-

AEY®, OTL

N éxtog yovio 1y bnd ATA

pellwv éoTtiv

Exatépoc

TRV EVIOC ol AmEVOVTIOV T@YV LUTO
T'BA, BAT yowévs

Tetuhodw f AL 8lya xatd w0 B,
xal émlevydeion ) BE
exPefriodn

en’ e0lelog eml 10 Z,

xol xeloVw

tfj BE Ton 0 EZ,

xoll Enelelydo

# 21,

xail Suydw

AL ént w0 H.

‘Emet olv lon éotlv
nuev-AE tfj ET,

n 8¢ BE <ij EZ,

ovo on ot AE, EB

duot toic I'E, EZ

loat eiolv

exatépa Exatépa

xal yovio 1 bno AEB

yovia tf] bno ZEI Ton éotiv:
XATA XOPUPNY Ydip*

Bdowg dpa ) AB

Béoel tfj ZI' Ton €otiv,

xai 10 ABE tplywvov

6 ZEI' tpiydve eotiv Toov,
%ol ol hotmod ywvion

Tolic hownoic ywvioug loo eloty
exatépa Exatépa,

0@ a¢ ai oo mhevpal botelvouoty:
Tom Gpa €oTly

1 bno BAE <jj Uno EI'Z.
pellwv B¢ éoTwy

7 bno EI'A <iic bno ET'Z:
ueilov dpa

N bno ATA tfic Ond BAE.
‘Opoiwe oM

tfic BI' tetunuévne dlya
deuydnoeton xal 1) bo BI'H,
Toutéotv 1) Umo ATA,

CHAPTER 3.

Herhangi bir iiggenin kenarlarindan
biri

uzatihidiginda,

dig ac1

her bir

i¢ ve karsit agidan

biiyiiktiir.

Verilmis olsun;

bir ABT iiggeni

ve uzatilmig olsun

onun BI' kenari A noktasina.

Iddia ediyorum

ATA dig agis1

biiyiiktiir

her iki

I'BA ve BAT i¢ ve karsit agilarindan.

AT kenari, E noktasindan ikiye ke-
silmis olsun,

ve birlestirilen BE,

—uzatilmig olsun

Z noktasina bir dogruda

ve yerlestirilmig olsun,

BE dogrusuna esit olan EZ,

ve birlestirilmis olsun

7r,

ve ¢izilmig olsun

AT dogrusu H noktasina kadar.

Esit oldugundan

AE, EI" dogrusuna,

ve BE, EZ dogrusuna,

AE ve EB ikilisi,

esittirler 'E ve EZ ikilisinin,
her biri birine;

ve AEB acis1

esittir ZEI' agisina;

dikey olduklarindan;
dolayisiyla AB tabani

esittir ZI" tabanina,

ve ABE tiggeni

esittir ZEI tiggenine,

ve kalan agilar

esittirler kalan acilarin,

her biri birine,

(yani) esit kenarlar1 gorenler.
Dolayisiyla esittirler

ETA ve EI'Z.

Ama biiyiiktiir

ETA, EI'Z agisindan;
dolayisiyla biiyiiktiir

ATA, BAE acgisindan.
Benzer gekilde

ikiye kesilmig oldugundan BI" ,
gosterilecek ki BI'H,

ATA agisina esit olan,
biiyiiktiir ABI" acisindan.
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[is] greater than ABT.

Therefore, of any triangle,

one of the sides

being extended,

the exterior angle

than either

of the interior and opposite angles

is greater;

—just what it was necessary to show.

3-17

Two angles of any triangle
are greater than two RIGHTS
—taken anyhow.

Let there be
a triangle, ABT.

I say that

two angles of triangle ABL
are greater than two RIGHTS
—taken anyhow.

For, suppose there has been extended
BI' to A.

And singce, of triangle ABI,
AT'Ads an exterior angle,

it is greater

than the interior and opposite ABT".
Let AT'B be added in common;
therefore ATA and AT'B

are greater than ABI" and BTA.
But ATA and ATB

are equal to two RIGHTS;
therefore ABI" and BT'A

are less than two RIGHTS.
Similarly we shall show that
also BAT" and AT'B

are less than two RIGHTS,

and yet [so are] TAB and ABT.

Therefore two angles of any triangle
are greater than two RIGHTS

—taken anyhow;

—just what it was necessary to show.

petlwv xal tfic bno ABI.

IMovtog dpa Tetyddvou

Wiaic TEY TASLEEY
npooexPBindeione

N ExTOC Ywvia

exatépolc

TGV EVTOC %ol AMEVAVTIOV YWILHY
pellwv éotiv:

Omep €0eL SeTlan.

A

B r\ A
H

IMovtog Teiydvou ol 8o ywvio
800 6p0EY ENGCOOVES Eiol
vt yetaAoBovoueval.

"Eotw
telywvov 10 ABI™

Neyw, 6T

ol ABI' tpryddvou al 8o ywvion
000 60V ENdTTOVES ElOL

TAVTY) UETAAOUBAVOUEVOL.

"ExBepioto yap
n Bl énl w0 A.

Kal énel tpry@vou 1ot ABI

Extoc £otl yovio ) Uno ATA,
pellwv ol

Tfic évtog xol dnevavtiov tiic Uno ABT.
xow1) mpooxeicVw 1 uno AI'B-

al &pa o ATA, AT'B

v Uno ABT', BT'A peilovéc elow.
AN ol Uo ATA, AT'B

8o 6paic oo elotv:

ol dpa o ABIY, BI'A

000 6p0@V ENdooOVES Eloty.
ouolwe 81 deiopev, 61t

xol o o BAT, AT'B

800 6p0EV ENdooovég elot

xol €t ot o TAB, ABT.

IMovtog dpa teryddvou ol d0o ywvio
800 6p0EV ENdocoVES Elot

vt yetaiopBavouevon:

Omep €0eL Setlan.
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Dolayisiyla, herhangi bir tiggenin,
kenarlarindan biri

uzatildiginda,

dig ac1

her bir

i¢ ve karsit acidan

biiyiiktiir;

— gosterilmesi gereken tam buydu.

Herhangi bir tiggenin iki agist
kiigiiktiir iki dik agidan
—nasil aliirsa alinsin.

Verilmis olsun
bir ABI ii¢geni.

Iddia ediyorum ki

ABT ii¢geninin iki agis1
kiiciiktiir iki dik acidan
—nasil alinirsa alinsin.

Ciinkii, uzatilmig olsun,
BI', A noktasina.

Ve ABI iiggeninin,

bir dis acis1 oldugundan ATA,
biiyiiktiir

i¢ ve karsit ABT" agisindan.

AT'B ortak acis1 eklenmis olsun;
dolayisiyla ATA ve AT'B
biiyiiktiirler ABI" ve BI'A agilarindan.
Ama ATA ve AT'B

esittirler iki dik agiya;

dolayisiyla ABT" ve BTA
kiigiiktiirler iki dik agidan.
Bengzer gekilde gosterecegiz ki
BAT ve AT'B de

kiigiiktiirler iki dik acidan,

ve sonra [Gyledirler] TAB ve ABI.

Dolayisiyla herhangi bir tiggenin iki
acis1

kiigiiktiir iki dik acidan

—mnasil alinirsa alinsin;

— gosterilmesi gereken tam buydu.
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3.18

Of any triangle,
the greater side
subtends the greater angle.”

For, let there be
a triangle, ABT,
having side AI' greater than AB.

I say that
also angle ABT
is greater than BI'A.

For, since ATl is greater than AB,
suppose there has been laid down,
equal to AB,

AA,

and let BA be joined.

Since also, of triangle BT'A,
angle AAB is exterior,

it is greater

than the interior and opposite AI'B;
and AAB is equal to ABA,
since side AB is equal to AA;
greater therefore

is ABA than AI'B;

by much, therefore,

ABI is greater

than AT'B.

Therefore, of any triangle,

the greater side

subtends the greater angle;

—just what it was necessary to show.

3-19

Of any triangle,

IMovtog TpLyvou
7 pellwv mhevpd

\ ’ ’ < ’
my HELCOVO{ YWVYLAY UTTOTELVEL.

"Eotw ydp
telywvov 1o ABT

petlova éyov v AT mhevpav tiic AB-

MY, OTL
xal yovia f 0no ABT
pellwyv éotl tijc Uno BI'As

‘Emel ydp pellwv éotiv 1} Al 1¥ic AB;
xeloVw

tfj AB Ton

i AA,

xol énelebydw N BA.

Kot énel tpryedvou tol BIA
éxtbc €0t yovio n oo AAB,
petlwy goti

Tfic €vrog xal drevavtiov tfic Uno AI'B-

Tom 6¢ 1) bno AAB =] Uno ABA,

énel xol mhevpd 1) AB fj AA ot Ton

petlwv dpo

ol ) Omo ABA tfjc uno AI'B-
TOANGS ot

1 0o ABI pellwyv éoti

tfic o AT'B.

IMoavtog dpa Teryddvou

7 pellwv mheupd

v pellova ywviay brotelver
o » .

Omep €0eL SeTCan.

A

IMovtog TeLyvou

*This enunciation has almost the same words as that of the next
The object of the verb Unoteiver is preceded by the
preposition Uné in the next enunciation, and not here. But the more

proposition.

CHAPTER 3.

Herhangi bir tiggende
daha biiyiik bir kenar,
daha biiyiik bir agiy1 kargilar.

Ciinkii, verilmis olsun
bir ABT ii¢geni,
AT kenar1 daha biiyiik olan, AB ke-

narimndan.

Iddia ediyorum ki
ABI agis1 da
daha biiyiiktiir, B'A agisindan.

Cinkii AI', AB kenarindan daha
biiyiik oldugundan,

yerlestirilmis olsun,

egit olan AB kenarina,

AA,

ve BA birlegtirilmis olsun.

Ayrica, BI'A {i¢geninin,

AAB agis1 disg ag1 oldugundan,

biiytiktiir

i¢ ve karsit AI'B agisindan;

ve AAB esittir ABA agisina,

AB kenar:i esit oldugundan AA ke-
narina;

biiytiktiir dolayisiyla

ABA, AI'B acgisindan;

dolayisiyla, cok daha

biiyiiktiir ABT,

AT'B acgisindan.

Dolayisiyla, herhangi bir iiggende
daha biiyiik bir kenar,

daha biiyiik bir agiy1 karsilar;

— gosterilmesi gereken tam buydu.

Herhangi bir iiggende,

important difference would seem to be word order: SUBJECT-OBJECT-
VERB here, and OBJECT-SUBJECT-VERB in l.19. This difference in
order ensures that I.19 is the converse of 1.18.
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under the greater angle
the greater side subtends.*
For, let there be

a triangle, ABT,

having angle ABI" greater
than BTA.

I say that
also side AT’
is greater than side AB.

For if not,

either AT is equal to AB

or less;

[but] AT is not equal to AB;

for [if it were],

also ABI" would be? equal to AI'B;
but it is not;

therefore AT is not equal to AB.
Nor is AT less than AB;

for [if it were],

also angle ABT" would be [less]
than AT'B;

but it is not;

therefore AT is not less than AB.
And it was shown that

it is not equal.

Therefore AT is greater than AB.

Therefore, of any triangle,
under the greater angle
the greater side subtends;

—just what it was necessary to show.

3.20

Two sides of any triangle
are greater than the remaining one
—taken anyhow.

For, let there be
a triangle, ABT.

I say that
two sides of triangle ABI’

Ono v pellova
yowviay 1 pellwv mhevpd broteivel.

"Eotw

tplywvov 10 ABIP

petlova Eyov Ty Uno ABT ywviov
Tfic Uno BIA-

MY, OTL
xal TAevpd ) AT
nhevupdc tiic AB pellwv éotiv.

Ei yap p,

fitol Ton éotlv ) AL <fj AB

1} ENdoowV:

Ton uév obv obx Eotv ) AL tfj AB-
Ton yop av

fiv xol ywvia 7 bro ABT tfj Ond AI'B-

oux EoTi B¢
oux dpa Ton eotiv /) AL tfj AB.

0UdE YNy éhdoowy éotly 1 Al tfic AB-

ENdoowY Yip

av fiv xol yovio ) bno ABI
tfic bno AT'B-

oux EoTu 8¢

oux dpa ENdoowy éotlv 1) A" tfig AB.

€delydn o€, 6z
oLdE Ton EoTiv.
ueilov dpa eotiv 1y AT Tijc AB.

IMovzog dpa Terydvou

omo v peilova ywvioy

7 pellwv mAevpd Lotelvel
Omep €0eL SeTCan.

A

IMovtog Terydvou ai 8o mAeupol
tfic hownfic peilovéc eiot
TAVTY) UETAAOUBAVOUEVOL.

"Eotw ydp
tplywvov 1o ABI™

MY, OTL
700 ABI' tprycdvou ai d0o mheupal

*Heath here uses the expedient of the passive: ‘The greater angle

is subtended by the greater side.’

glish.
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daha biiytiik bir ag,
daha biiyiik bir kenarca kargilanir.

Ciinkii, verilmis olsun

bir ABT {iggeni,

ABI' agis1 daha biiyiik olan,
BI'A acisindan.

Iddia ediyorum ki
AT kenar: da
daha biiyiiktiir AB kenarindan.

Ciinki degilise,

yva AT esittir AB kenarina

va da_daha kiicliktiir;

(ama) AT esit degildir AB kenarina;

glinkii (eger olsayd),

ABT da esit olurdu AI'B acisina;

ama degildir;

dolayisiyla AT esit degildir AB ke-
narina.

AT kiiciik de degildir AB kenarindan;

glinkii (eger olsaydi),

ABT ags1 da olurdu (kiigiik)

AT'B agisindan;

ama degildir;

dolayisiyla AT kiiciik degildir AB ke-
narindan.

Ve gosterilmisti ki

esit degildir.

Dolayisiyla AT daha biiyiiktiir AB ke-
narindan.

Dolayisiyla, herhangi bir iiggende,
daha biiyiik bir ag,

daha biiyiik bir kenarca kargilanir;
— gosterilmesi gereken tam buydu.

Herhangi bir ii¢ggenin iki kenari
daha biiyliktiir geriye kalandan
—mnasil secilirse secilsin.

Ciinkii verilmis olsun
bir ABI ii¢geni.

Iddia ediyorum ki
ABT ii¢geninin iki kenar1

2Literally ‘was’; but this conditional use of was is archaic in En-
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are greater than the remaining one,
—taken anyhow,

BA and AT, than BT,

AB and BT, than AT,

BI' and T'A, than AB.

For, suppose has been drawn through
BA to a point A,

and there has been laid down

AA equal to TA,

and there has been joined

AT.

Since AA is equal to AT,

equal also is

angle AAT to ATA.

Therefore BI'A is greater than AAT
also, since there is a triangle, AI'B,*
having angle I'BA greater

than ABT,

and under the greater angle

the greater side subtends,

therefore AB is greater than BI.
But AA is equal to AT

therefore BA and AT are greater
than BT

similarly we shall show that

AB and BTI" than TA

are greater,

and BI" and T'A than AB.

Therefore two sides of any triangle
are greater than the remaining one
—taken anyhow;

—just what it was necessary to show.

3.21

If, of a triangle,

on one of the sides,

from its extremities,

two STRAIGHTS

be constructed within,*

the constructed [STRAIGHTS],

than the remaining two sides of the
triangle

will be less,

tfic hownfic peilovéc eiot
TAVTY) UETAAOUBAVOUEVAL,
ol pev BA, AT tfic BI,
ol 8¢ AB, BI' tfic AT,

ol 8¢ BT, T'A tfic AB.

Aydw ydp

N BA éni 10 A onpelov,
xal xelodw

tfj TA Ton 1| AA,

xoll €nelelydo

n AT

‘Ernet olv lon éotlv ) AA fj AT,
lon éotl xal

yovio 1y bno AATL tfj bno ATA-
petlwv po 1 Uno BI'A tfic Uno AAT™
xail émel tplywvéy éot 1o AI'B
petlova éyov v Und BI'A yoviov
tfic bno BAT,

Ono 6 Vv pellova yoviov

7 uellwv mAevpd Urotelvet,

N AB dpa tfic BI' éot pellwv.
Ton 8¢ | AA fj AT

petloveg dpa ol BA, AT

tfic BI™

ouolng 87 delgouev, 6Tl

xal oi pev AB, BI' wiic TA
petlovée eioty,

ai 8¢ BI', TA <ijc AB.

IMovtog dpa Terydvou ol 0o Theupal
Tiic Aouwnfic peilovée eiot

TAVTY) LETAAOUBAVOUEVOL”

Omep €0eL SeTCan.

‘Edav teryovou

gml wdlg TéSV TAevp@BY

and TEV NEPATWY

dVo e0Velon

Evtoc ouoTtaddoty,

ol ouoctadeioon

&Y Aoty ToD TpLYdvou BUO TAELEEY
gNdtTovES PEV EcovTal,

petlova 8¢ ywviav Tepté€ovaoty.

*Heath’s version is, ‘Since DC'B [AT'B] is a triangle. ..’
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daha biiyliktiir geriye kalandan
—mnasil secilirse secilsin,

BA ve AT, BI" kenarindan,

AB ve BI', AT kenarindan,

BI' ve TA, AB kenarindan.

Ciinkii, ¢izilmis olsun

BA kenar: gecerek bir A noktasindan,
ve yerlegtirilmis olsun

AA, TA kenarina egit olan,

ve birlegtirilmis olsun

AT

AA egit oldugundan AT kenarina,

esittir ayrica

AAT, ATA agisina.

Dolayisiyla BI'A . biiyiiktiir,
acisindan;

yine, AT'B, bir tiggen oldugundan,

I'BA daha biiyiik olan

ABT agisindan,

daha biiyiik ag1

daha biiyiik kenarca karsilandigindan,

dolayisiyla AB biiytiiktiir BI" kenarin-
dan.

Ama AA esittir AT kenarina;

dolayisiyla BA ve AT biiyiiktiirler

BI' kenarindan;

benzer sekilde gosterecegiz ki

AB ve BI', T'A kenarindan

biiyiiktiirler,

ve BI' ve 'A, AB kenarindan.

AAT

Dolayisiyla, herhangi bir tiggenin iki
kenar1

daha biiyiiktiir geriye kalandan

—mnasil secilirse secilsin;

— gosterilmesi gereken tam buydu.

Eger bir {icgende,

kenarlardan birinin

uglarindan,

iki dogru

iceride insa edilirse,

inga edilen dogrular,

liggenin geriye kalan iki kenarindan
daha kiicgiik olacak,

ama daha biiyiik bir agiy1 igerecekler.
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but will contain the a greater angle.

For, of a triangle, ABT,

on one of the sides, BT,

from its extremities, B and T,

suppose two STRAIGHTs have been
constructed within,

BA and AT

I say that

BA and AT

than the remaining two sides of the
triangle,

BA and AT,

are less,

but contain a greater angle,

BAT, than BAT".

For, let BA be drawn through to E.

And since, of any triangle,

two sides than the remaining one
are greater,

of the triangle ABE,

the two sides AB and AE

are greater than BE;

suppose has been added in common
El;

therefore BA and AT than BE and EI'
are greater.

Moreover,

since, of the triangle I'EA,

the two sides I'E and EA

are greater than I'A,

suppose has been added in common
AB;

therefore I'E and EB than I'A and AB
are greater.

But than BE and ET’

BA and AT wereshown greater;
therefore by much

BA and AT than BA and AT

are greater.

Again,

since of any triangle

the external angle

than the interior and opposite angle
is greater,

therefore, of the triangle TAE
the exterior angle BAI'

is greater than 'EA.

For the same [reason| again,
of the triangle ABE,

the exterior angle 'EB

is greater than BAT.

But than 'EB

Teiydvou ydp o0 ABT

éml Wdic Tev mheupdv tiic BI'
ano T@v mepdtwy v B, I

V0o evleion EVvTOC cLVECTATWOAY

al BA, AT

MY, OTL

al BA, AT

&Y Aoty ToD TpLYdVoL BUO TAELEEY
v BA, AT

gNdoooveg Yév elow,

petlova 8e ywviay mepiéyouot

v 0o BAT tijc Uno BAT.

Augydw ydp H BA énl 10 E.

xol EMEL TAVTOC TELYWVOU

al 8o mAevpol Tfic Aownfig
petlovéc eiowy,

00 ABE dpa teryddvou

ai 8Vo mhevpol ol AB, AE
tfic BE petlovéc eilow:
xow1| TpooxeloVw

n EI"

ai dpa BA; AT t&v BE, EI'
petlovée eioty.

ALY,

gnel 100 'EA ‘tprychvou

ol 0Yo mhevpal ol I'E, EA
tfic I'A peilovéc oy,
%o tpooxeloVw

n AB-

ai I'E, EB épa tev A, AB
petlovée eiotv.

A& tév BE, ET’

petloveg Edelyinoay ol BA, AT
TOAAGS dipot

ai BA; AT v BA, AT
petlovéc eiotv.

TI&hwy,

Emel TovVTOC TELY VoL

N ExTOC Ywvia

Tfic €vtoc xal dmevavtiov
pellwv éotiy,

00 I'AE dpa tprydhvou

7 éxtoc yovio ) bndo BAT
ueilov éotl tfic bno 'EA.
Ol TadTd Tolvuv

xol tol ABE tpryddvou

7 éxtog yovio 1y bno I'EB
ueilov éoti tfic Uno BAT.
aia thic bno I'EB

*Here the Greek verb, cuvictnut, is the same one used in I.1 for
the contruction of a triangle on a given straight line. Is it supposed

also I.2 and note.

to be obvious to the reader, even without a diagram, that now the
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Cilinkii, ABI" {icgeninin,

bir BI" kenarinin

B ve I' uclarindan,

iceride iki dogru insa edilmig olsun;
BA ve AT

Iddia ediyorum ki

BA ve AT

liggenin geriyekalan iki

BA ve AT kénarindan,

daha kiigiitiirler,

ama igerirler,

BAI' agisindan. daha biiyiikk BAT

agisini.

Cinkii, BA ¢izilmis olsun E noktasina
dogru.

Ve herhangi bir iiggenin

iki kenari, geriye kalandan

biiyiik oldugundan,

ABE {i¢geninin,

iki kenar1, AB ve AE

biiyiliktiir BE kenarindan;

ortak olarak eklenmis olsun

EI';

dolayisiyla BA ve AT, BE ve EI' ke-
narlarindan

biiytiktiirler.

Dahasi,

T'EA ii¢geninin,

iki kenarlar1, I'E ve EA

biiyiiktiir A kenarindan,

ortak olarak eklenmis olsun

AB;

dolayisiyla T'E ve EB, TA ve AB ke-
narlarindan

biiyiiktiirler.

Ama BE ve EI" kenarlarindan

BA ve AT kenarlarmmin gosterilmisti
biiyikligii;

dolayisiyla ¢cok daha biiyiiktiir

BA ve AT', BA ve AT kenarlarindan.

Tekrar,

herhangi bir iiggenin

dig agis1

i¢ ve karsit agisindan
daha biiyiiktiir,
dolayisiyla, TAE {i¢geninin
dis acis1t BAT

biiyiiktiir TEA agisindan.
Ayni [sebepten]| tekrar,
ABE {i¢geninin,

dis acis1 'EB

biiyiiktiir BAT" acisindan.
Ama I'EB ac¢isindan,

two constructed straight lines are supposed to meet at a point? See
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BATI was shown greater;
therefore by much
BAT is greater than BAT".

If, therefore, of a triangle,

on one of the sides,

from its extremities,

two STRAIGHTS

be constructed within,

the constructed [STRAIGHTS],

than the remaining two sides of the
triangle

will be less,

but will contain the a greater angle;

—just what it was necessary to show.

3.22

From three STRAIGHTS,

which are equal

to three given [STRAIGHTS],

a triangle to be constructed;
and it is necessary

for two than the remaining one
to be greater

[because of any triangle,

two sides

are’ greater than the remaining one
taken anyhow].

Let be

the given three STRAIGHTS

A, B,and T,

of which two than the remaining one
are greater,

taken anyhow,

A and B than T,

A and I" than B,

and B and I' than A.

Is is necessary
from equals to A, B, and T
for a triangle to be constructed.

Suppose there is laid out
some straight line, AE,
bounded at A,

but unbounded at E,

ueilov edelydn 1 bno BAT™
TOANGS ot
N bno BAT pellwv éoti tfic Und BAT.

Edv 8po tplydvou

gml wllg TeSV TAevp@Y

and TEV MEPATWY

dVo edVeion

Evtoc ouoTtaddotly,

ol ouctadeioon

&Y Aotnév ToD TELY VoL BUO0 TAELEEY
gNdtTovee pév cioty,

petlova 8¢ yoviov mepiéyovoty:

Omep €0eL SeTlan.

A

‘Ex tpuv ebeidsy,

ol elotv Toow

Tplol Taiic dodeloouc [evdelouc],
Tplywvov cuctioaooL

Bet de2

Ta¢ B0 tfic hounfig
uetlovog elvon

TAVTY UETUAOPUBAUVOUEVOC
[Btd O %ol v TOC TELY VoL
Ta¢ 0Y0 TAELES

tfic hownfic petlovog glvon
név Ty petahapBavouévoc].

"Ectwooy

al doVeloa Tpelg evvelon
al A, B, T,

Gsv ol dlo Tiic Aounfic
uetlovec Eotwooy

VY] UeTaAOBavOUEVaL,
ol wev A, B tfic T,

ol 8¢ A, T' fic B,

xol étt ol B, I tijc A-

et oM
éx tov lowv taic A, B, T
tplywvov cucthoaciol.

"Exxeicdw

Tic evdeia ) AE
TETEPUOUEVT) HEV XaTd TO A
dmepoc 0¢ xata w0 E,

*In the Greek this is the infinitive givou ‘to be’, as in the previous

clause.
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BAT acisimn biiytikliigii gosterilmisti;
dolayisiyla ¢cok daha
biiyiiktiir BAT', BAT" acisindan.

Eger, dolayisiyla, bir iiggenin,
kenarlardan birinin

uglarindan,

iki dogru

iceride insa edilirse,

inga edilen dogrular,

liggenin geriye kalan iki kenarindan
daha kiiciik olacak,

ama daha biiylik bir agiy1 icerecekler;
— gosterilmesi gereken tam buydu.

Ug dogrudan,

esit olan

verilmig li¢ dogruya,

bir iiggen olusturulmasi;
ve gereklidir

ikisinin, kalandan

daha biiyilik olmasi
(¢linkii herhangi bir tiggenin,
iki kenari

biiyiiktiir geriye kalandan
nasil segilirse segilsin).

Verilmis olsun

ii¢ dogru

A, B, verl,

ikisi, kalandan

biiyiik olan,

nasil segilirse segilsin,

A ile B, T" kenarindan,

A ile ', B kenarindan,
ve B ile I', A kenarindan.

Gereklidir
A, B ve I dogrularina egit olanlardan
bir {iggenin inga edilmesi.

Yerlestirilmis olsun

bir AE dogrusu,

A noktasinda siirlanmisg,

ama E noktasinda simirlandirilmamis,

the beginnings of specifications (see §1.3); but Proclus and Eutocius

have el 8¢ in their commentaries.

2According to Heiberg, the manuscripts have 8¢t 3% here, as at
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and there is laid down

A7 equal to A,

ZH equal to B,

and HO equal to I

and to center Z

at distance ZA

a circle has been drawn, AKA;
moreover,

to center H,

at distance HO,

circle KA© has been drawn,
and KZ and KH have been joined.

I say that

from three STRAIGHTS

equal to A, B, and T,

a triangle has been constructed, KZH.

For, since the point Z

is the center of circle AKA,

ZA is equal to ZK;

but ZA is equal to A.

And KZ is therefore equal to A.
Moreover,

since the point H

is the center of circle AKO,

HO is equal to HK;

but HO is equal to [}

and KH is therefore equal to I.
and ZH is equal to B;

therefore the three STRAIGHTS,
KZ, ZH, and HK

are equal to the three, A, B, and I".

Therefore, from the three STRAIGHTS

KZ, ZH, and HK,

which are equal

to the three given STRAIGHTS

A, B, and T,

a triangle has been constructed, KZH;

—just what it was necessary to show.
Dolayisiyla, ti¢ dogrudan;

KZ, ZH ve HK,

esit olan

verilmig li¢ dogruya

A, Bvel,

bir KZH iiggeni insa edilmistir;

— gosterilmesi gereken tam buydu.

xoll xeloVw

Tfj uev A lon 1y AZ,

tfj 8¢ B lon 1 ZH,

tfj 8¢ I' Ton 7} HO-

%ol XEVTPW WYEY T& Z,

Stao Aot 8¢ 6 ZA
x0xhog yeypdgdn 6 AKA:
TGAYY

x€VTew pEV 6 H,

dlao Aot 8¢ 16 HO
x0xho¢ yeypdpdw 6 KAO,
xal énelelydwoay ol K7, KH-

MY, OTL

Ex TpLBY eVVelBY

v lowv toilc A, B, T
telywvov cuvéotatan 16 KZH.

‘Emel ydp 10 Z onueiov

xévtpov ot o0 AKA xbxhov,
lon éotlv M) ZA fj ZK-

Shha ) ZA tfj A o Tom.

xoil ) KZ dpa tfj A éotvidon.
ALY,

énel 10 H onueiov

xévtpov Eotl ol AKO xixdov,
Ton éotlv n HO. ] HK-

ariha )y HOtff I' €omwy fon

xoi ) KH Gpo tff I' €otwv fon.
goti 8¢ xat ) ZH ] B Ton

ol Teel dpa evttelon

at K7, ZH, HK

towol toic A, B, I' looaw€iolv.

‘Ex tp16v por evdel@dy

v KZ, ZH, HK,

ai/gloty Toou

telol tolic dodeioong evdeiong
toic A, B, T,

tplywvov cuvéotoatan 1o KZH-
Onep Edel moLfjoot.
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yerlestirilmis olsun

A dogrusuna esit AZ,

B dogrusuna esit ZH,

ve I' dogrusuna egit HO ;

ve Z merkezine

ZA uzakhginda

bir AKA cemberi ¢izilmis olsun;
dahasi,

H merkezine,

HO uzakliginda,

KA® cemberi ¢izilmis olsun,

ve KZ ile KH birlegtirilmis olsun.

Iddia ediyorum ki

ii¢ dogrudan

A, B ve I" dogrularina esit olan
bir KZH ii¢geni inga edilmistir.

Ciinkii merkezi oldugundan Z noktasi,
AKA ¢emberinin,

ZA esittir ZK dogrusuna;

ama ZA egittir A dogrusuna.

Ve K7 dolayisiyla A dogrusuna egittir.
Dahasi,

merkezi oldugundan H noktasi

AKO ¢emberinin,

HO esittir HK dogrusuna;

ama HO esittir [' dogrusuna,;

ve KH dolayisiyla I' dogrusuna esittir.
ve ZH esittir B dogrusuna;
dolayisiyla ii¢ dogru,

KZ, ZH ve HK

esittirler A, B ve I iicliisiine.

3-23

At the given STRAIGHT,

ITpde tfj dovelon ebeia

Verilmig bir dogruda,
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and at the given point on it,
equal to the given rectilineal angle,
a rectilineal angle to be constructed.

Let be

the given STRAIGHT AB,
the point on it, A,

the given rectilineal angle,
ATE.

It is necessary then,

on the given STRAIGHT, AB,
and at the point A on it,

to the given rectilileal angle
ATE

equal,

for a rectilineal angle

to be constructed.

Suppose there have been chosen
on either of A and T'E

random points A and E,

and AE has been joined,

and from three STRAIGHTS,
which are equal to the three,
TA, AE, and T'E,

triangle AZH has been constructed,
so that equal are

TA to AZ,

T'E to AH,

and AE to ZH.

Since then the two, AT' and T'E,
are equal to the two, ZA and AH,
either to either,

and the base AE to the base ZH
is equal,

therefore the angle ATE

is equal to ZAH.

Therefore, on the-given STRAIGHT,

AB,

and at the point A on it,

equal to the given rectilineal angle,
ATE,

the rectilineal angle AT'E has been
constructed;

—just what it was necessary to do.

xol T8 Tpog a0t onueiw
T dodeion ywvia edduypduue fonv
yoviay e0d0ypaupov cucthoacdal.

"Eotw

7 uev dodeioa evdela /| AB,

T0 8¢ TpoOC AT} onueiov TO A,

7 8¢ Soveioa ywvia ebdlypappog
n oo AI'E-

el oM

npog tfj doveloy ediela tff AB
%ol T8 Teog avTh onuele ¢ A
tfj dodeion ywvia ebduypduue
tfj bno ATE

lonv

yoviov ebdiypouuoyv
cuoThoacV.

Eilnigpdw

g’ exatépag @V I'A, I'E
Tuyovta onuela & A, E,
xal énelelydw n AE-

xal € TSV eVVELEY,

ol eiow Toon tpLol

tic A, AE, TE,
tplywvov cuveotdtw 1o AZH,
&ote lony.€ivou

v pév FA tfj AZ,

v 8¢ I'E tfj AH,

xal €t v AE tfj ZH.

‘Enel obv 800 el AT, P'E
dvo toic ZA, AH lowu elolv
exatépa Exatépa,

xal Baowc ) AE Bdoel tfj ZH
lon,

yovio doo ) Uno AT'E ywvia
©f] bro ZAH gotw Ton.

Hpoc dpa tfj dodeior evdela

Tfj AB

xal T6 Tpoc avti] onpelw @ A Tf

oovelon yowvig cvduypduue Tfj Onod
ATE fon

yovia e0dOypaupoc cuvésTaton 1 UTO
ZAH:

omep Edel moLfjool.

V/
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If two triangles
two sides
to two sides

Edv 8o tpiywva
¢ 000 TAELEAC
[toiic] BVo mheupaic
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ve lizerinde verilmis noktada,
verilmig diizkenar aciya esit olan,
bir diizkenar a1 inga edilmesi.

Verilmis olsun

AB dogrusu,

tizerindeki A noktasi,
verilmig olsun diizkenar ac,

ATE.

Gereklidir simdi,

verilmis AB dogrusunda,
ve lizerindeki A noktasinda,
verilmig diizkenar

AT'E agisina

esity

bir diizkenar aginin

inga edilmesi.

Secilmig olsun

T'A ve T'E dogrularinin her birinden

rastgele A ve E noktalari,

ve AE birlegtirilmis olsun,

ve ti¢ dogrudan,

esit olan verilmis iig,

T'A, AE ve I'E dogrularina,

bir AZH {i¢gen inga edilmis olsun,

oyle ki, esit olsun

T'A, AZ dogrusuna,

T'E, AH dogrusuna, ve
dogrusuna.

AE, ZH

O zaman AT ve I'E ikilisi,

esit oldugundan ZA ve AH ikilisinin,
her biri birine,

ve AE tabani, ZH tabanina

esit,

dolayisiyla ATE agist

esittir ZAH acisina.

Dolayisiyla,

AB dogrusunda,

ve lizerindeki A noktasinda,
verilen diizkenar AT'E acisina esit,
AT'E diizkenar acisi inga edilmigtir;
— yapilmasi gereken tam buydu.

Eger iki iiggenin
(birinin ) iki kenar
(digerinin) iki kenarma
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have equal

either to either,

but angle

than angle

have greater,

[namely| that by the equal sides
contained,

also base

than base

they will have greater.

Let there be

two triangles, ABI" and AEZ,
—two sides, AB and AT,
to two sides, AE and AZ,
having equal,

either to either,

AB to AE,

and AT to AZ,

—and the angle at A,
than the angle at A,

let it be greater.

I say that
also the base BI'
than the base EZ
is greater.

For since [it] is greater,
[namely]| angle BAT

than angle EAZ,

suppose has been constructed
on the STRAIGHT, AE,

and at the point A on it,
equal to angle BAT,

EAH,

and suppose is laid downy

to either of AT" and AZ equal,
AH,

and suppose have been joined
EH and ZH.

Since [it]s equal,

AB to‘AE,

and'AT" to AH,

the two, BA and AT,

to the two, EA and AH,

are equal,

either to either;

and angle BAT

to angle EAH is equal;
therefore the base BT

to the base EH is equal.
Moreover,

since [it] is equal,

[namely] AZ to AH,

[it] too is equal,

[namely] angle AHZ to AZH,;
therefore [it] is greater,
[namely| AZH than EHZ;
therefore [it] is much greater,
[namely] EZH than EHZ.
And since there is a triangle, EZH,

loag €xn

ExaTéQaY EXUTEQRQ,

Vv 6 ywviay

Tfic Ywviac

uetlova Exn

TV Lo TBV lowv evdeldsv
TEQLEYOUEVTY,

xol TV Baoty

tfic Bdoewe

petlova E€el.

"Eotw

dvo Tplywva to ABI', AEZ
Ta¢ dvo mhevpds tac AB, AT
Tolic 800 mAgvpadic toiic AE, AZ
loac Eyovta

ExaTéQOY EXUTEQRQ,

v pév AB tfj AE

v 8¢ Al tfj AZ,

1 8¢ mpog 6 A yovio

tfic mpog 16 A ywviag
pellov Eotw:

MY, OTL

xal Bdowc ) BT
Baoewe tfic EZ
ueilov éotiv.

"Enel yap pelCeov

1N o BAT yovia

tfic Uno EAZ ywviag,
CUVECTATWL

npoc tf] AE ediela

xal 16 Teog aUTi] onuely @ A
Tfj bro BAT ywvia ton

1 bno EAH,

xall xeloBw

onotépa V- Al', AZ Ton
n AH,

xoll Enelevydwoay

ai EH, ZH.

‘Emel odv lon éotiv

N uev AB i AE,

n o8¢ ATl <fj AH,

0o N ol BA, AT’

duot toic EA, AH

Toou eiotv

Exatépo ExaTépQ

xal yovia f Uno BAT
yovia tfj bno EAH fon
Bdowg dea 1 BI'

Bdoer tfj EH oty Tom.
ALY,

gnel lon €oTlv

n AZ tfj AH,

fon éotl xal

N o AHZ yovia tfj bno AZH:
ueilov dpa

N bno AZH tfic Ond EHZ-
TOAE Gpa pellwy Eotiv

1 oo EZH +iic bro EHZ.
xol €mel tplywvéy éot 1o EZH
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esitse,

her biri birine,

ama agisl

acisindan

biiyiikse,

[vani] esit kenarlarca
igerilen(ler),

tabani da
tabanindan

biiyiik olacak.

Verilmis olsun

iki ABT" ve AEZ ti¢geni,
— iki AB‘ve AT kenar1,
iki AE‘ve AZ kenarina,
esit-olan,

her biri birine,

AB, AE kenarina,

ve AT, AZ kenarina,
—ve A noktasindaki agisi,
A doktasindakinden,
biiyiik olsun.

Iddia ediyorum ki
BI' tabanm da

EZ tabanindan
biiyiiktiir.

Clnki biiyiik oldugundan,
BAT agist

EAZ acisindan,

inga edilmis olsun

AE dogrusunda,

ve tlizerindeki A noktasinda,
BAT agisina esit,

EAH,

ve yerlegtirilmis olsun

AT ve AZ kenarlarinin ikisine de esit,
AH,

ve birlegtirilmis olsun

EH ve ZH.

Esit oldugundan,

AB, AE kenarna,

ve AT', AH kenarina,
BA ve AT ikilisi,

EA ve AH iklisine,
esittirler,

her biri birine;

ve BAT acisi

EAH agisina esittir;
dolayisiyla BI' tabani
EH tabanina esittir.
Dahasi,

esit oldugundan,

AZ, AH kenarina,

yine esittir,

AHZ agis1i, AZH agisina;
dolayisiyla biiytiktiir
AZH, EHZ acisindan;
dolayisiyla ¢cok daha biiyiiktiir
EZH, EHZ acgisindan.
Ve EZH bir iiggen oldugundan,
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having greater

angle EZH than EHZ,

and the greater angle,

—the greater side subtends it;
greater therefore also is

side EH than EZ.

And [it] is equal, EH to BT
greater therefore is BI' than EZ.

If, therefore, two triangles
two sides

to two sides

have equal,

either to either,

but angle

than angle

have greater,

[namely]| that by the equal sides
contained,

also base

than base

they will have greater;

—just what it was necessary to show.

3-25

If two triangles

two sides

to two sides

have equaly

either to either,

but base

than base

have greater,

also angle

than angle

they will have greater
—that by the equal STRAIGHTS
contained.

Let there be

two triangles, ABI" and AEZ,
two sides, AB and AT,

to two sides, AE and AZ,
having equal,

either to either,

AB to AE

and AT to AZ;

and the base BI'

than the base EZ

—Ilet it be greater.

petlova éyov

v o EZH ywviov tfic bno EHZ,

Ono 8¢ v peilova yoviov

7 pellwv mAevpd Urotelvet,
pellwv dpo xol

mhevpd 1} EH tfic EZ.

Ton o¢ 7 EH tfj BI™

ueilov dpa xol 7 BI' tfic EZ.

‘Edv Gpa 800 Tplywva
¢ 800 TAELEAC

duol mhgvpadic

loag €xn

Exatépay EXATERY,
TV 68 ywviay

tfic yoviag

ueilova €y

v Uno &V lowv ebdeldsy
TEPLEYOUEVTY,

xal TV Bdoty

Tfic Bdoewg

petlova E€et

Omep €0eL SeTCan.

A A

"Edv 6o Tplywva
Td¢ 000 TAELEAC
Buol TAgvpadic
loac €y
EXATEQOY EXUTEQRQ,
TV 6¢ Bdoty

tfic Bdoewe
uetlova Exn,

xol THY ywviay
tfic yoviag
petlova é€el

v Uno &V lowv edieldsy
TEEQLEYOUEVTV.

"Eotw

dvo Tplywva to ABI', AEZ
Td¢ dvo mhevpds tac AB, AT
Tolic 800 mhgvpadic toiic AE, AZ
loac Eyovta

ExaTéQaY EXUTEQRQ,

v pév AB tfj AE,

v 8¢ Al 1] AZ-

Bdow ¢ 1) BI'

Bdaoewe tfic EZ

ueilwv Eotw:
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biiyiik olan

EZH agis1 EHZ agisindan,

ve daha biiylik ac,

—daha biiylik ag tarafindan karsi-
landigindan;

biiytiktir dolayisiyla

EH kenar1 da EZ kenarindan.

Ve esittir, EH |, BI' kenarina;

biiyiiktiir dolayisiyla BI', EZ kenarin-
dan.

Eger, dolayisiyla, iki liggenin
(birinin ) iki‘kenar
(digerinin) iki kenarina
esitse

her biri birine,

ama acisl

agisindan

biiyiikse,

[yani| esit kenarlarca
igerilen(ler),

tabani da

tabanindan

biiyiik olacak;

— gosterilmesi gereken tam buydu.

Eger iki iiggenin
(birinin ) iki kenar
(digerinin) iki kenarna
esitse

her biri birine,

ama tabani
tabanindan

biiyiikse,

agist da

agisindan

biiyiik olacak

—(yani) esit dogrularca
igerilenler.

Verilmis olsun

ABI' ve AEZ iti¢genleri,
iki AB ve AT kenari,
iki AE ve AZ kenarina,
esit olan,

her biri birine,

AB, AE kenarma

ve A", AZ kenarna;
ve BI' tabani

EZ tabanindan
—biiyiik olsun.



3.26.

I say that
also the angle BAT
than the angle EAZ
is greater.

For if not,

[it] is either equal to it, or less;
but it is not equal
—BAT to EAZ;

for if it is equal,

also the base BI" to EZ;
but it is not.

Therefore it is not equal,
angle BAT to EAZ;
neither is it less,

BAT than EAZ;

for if it is less,

also base BI' than EZ;
but it is not;

therefore it is not less,
BAT than angle EAZ.
And it was shown that
it is not equal;

therefore it is greater,
BAT than EAZ.

If, therefore, two triangles
two sides

to two sides

have equal,

either to either,

but base

than base

have greater,

also angle

than angle

they will have greater
—that by the equal STRAIGHTS
contained

—just what it wasmecessary to show.
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If two triangles

two angles

to two angles

have equal,

either to either,

and one side

to one side

equal,

either that near the equal sides
or that subtending

AEYW, OTL

xal yovia f Uno BAT
yoviog tiic bno EAZ
pellwv éotiv.

Ei yap ),

Atol lon oty atfj 1} EAdoowy:
Ton pév obv olx EoTiy

N bno BAT f] bno EAZ:

Ton ydp av fiv

xal Bdowc ) BT Bdoel tf] EZ-
oOx EoTL OF.

oUx Jpa Ton ol

yovio 7y bno BAT tfj bno EAZ:
0UBE Uny ENdoowvy EoTly

1N 0o BAT tfic Ono EAZ-
gNdoowy Yap av fiv

xol Bdowc ) BI' Bdoewe tfic EZ-
oOx EoTL O¢°

oUx Jpo ENdoowY Eo TV

N o BAT yovia tfic Uno EAZ.

€delydn 6¢, 61

ovde fon’

ueilov dpa Eotiv

N Ono BAT tfic Ono EAZ.

‘Eav dpa 500 telywva
Td¢ 000 TAELEOS

duol mhevpaic

loag €xn

EXATEQOY EXATERQ,
v 6¢ Pooty

tfic Ldoewe

petlovo Exm,

xal TV yovioy

Tfic ywviac

petlova E&el

TV Uno TBY {owv ebdeldsy
TEQLEYOUEVN V"

Onep £0eL SeTlan.

A A
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Iddia ediyorum ki
BAT aqis1 da
EAZ agisindan
biiyiiktiir.

Ciinkii eger degilse,

ya ona esittir, ya da ondan kiiciik;

ama egit degildir

—BAT', EAZ agisina;

ciinkii eger esit ise,

BI' tabani da EZ tabanina (esittir);

ama degil.

Dolayisiyla esit degildie,

BAT', EAZ agisina;

kii¢iik de degildir,

BAI', EAZ agisindan;

giinkii eger kiigtik ise,

BT tabam da EZ tabanindan (kiigiik-
tiir);

ama degil;

dolayisiyla kiigiik degildir,

BATI', EAZ agisindan.

Ama gosterilmigti ki

esit degildir;

dolayisiyla biiytiktiir,

BAT', EAZ agisindan.

Eger, dolayisiyla, iki liggenin
(birinin ) iki kenar
(digerinin) iki kenarma
esitse

her biri birine,

ama tabani

tabanindan

biiytikse,

acist da

acisindan

biiyiik olacak

—(yani) esit dogrularca
icerilenler;

— gosterilmesi gereken tam buydu.

‘Edv 8o teiywva

Tdc 000 ywviag

duol ywvioug

loag €xn

Exatépay EXaTERY

xall oy TAsvpdy

wd mhsupd

lonv

fitol v Tpog Taic Tooug ywviong

EY

1 TV Unotelvoucav

Eger iki iiggenin

iki agis1

iki agisina

esitse,

her biri birine,

ve bir kenar

bir kenara

esitse,

ya esit agilarin arasinda olan
ya da kargilayan
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one of the equal sides,
also the remaining sides
to the remaining sides
they will have equal,
also the remaining angle
to the remaining angle.

Let there be

two triangles, ABI" and AEZ
the two angles ABI" and BT'A
to the two angles AEZ and EZA
having equal,

either to either,

ABI to AEZ,

and BT'A to EZA,;

and let them also have

one side

to one side

equal,

first that near the equal angles,
BI' to EZ;

I say that

the remaining sides

to the remaining sides
they will have equal,
either to either,

AB to AE

and AT to AZ,

also the remaining angle
to the remaining angle,
BAT to EAZ.

For, if it is unequal,

AB to AE,

one of them is greater.

Let be greater

AB,

and let there be cut

to AE equal

BH,

and suppose there has been. joined
HI.

Because then it is equal,
BH to AE;

and BT to EZ,

the two, BH* and BI"
to the two AE and EZ
are equal,

either to either,

and the angle HBI'

to the angle AEZ

is equal;

therefore the base HI'
to the base AZ

is equal,

and the triangle HBI"

to the triangle AEZ

is equal,

and the remaining angles
to the remaining angles
will be equal,

0o uloy &Y lowv Ywvley,
%0l TAC AOLTAC TAEURAG
Tolig hounoldle mAeLpoig

{ooc &EeL

xal TV Aoty ywvioy
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"Eotw
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esit acgilardan birini,
kalan kenarlar1 da
kalan kenarlarina
esit olacak,

kalan agilar1 da
kalan agilarina.

Verilmis olsun

iki ABT" ve AEZ iiggeni
iki ABT" ve BT'A agilar
iki AEZ ve EZA agilarina
esit olan,

her biri birine,

ABI', AEZ agisina

ve BT'A, EZA agisina;
ayrica olsun

bir kenar1

bir kenarina

esit,

once esit agilarin yaninda olan,
BI', EZ kenarina;

Iddia ediyorum ki
kalan kenarkar
kalan kenarlara

esit olacaklar,

her biri birine,

AB, AE kanrina

ve AT, AZ kenarina,
ayrica kalan agi
kalan agiya,

BAT', EAZ acgisina.

Ciinkii, eger esit degilse,
AB, AE kenarma,

biri daha biiytiktiir.
Biiytik olan

AB olsun,

ve kesilmig olsun

AE kenarina egit

BH,

ve birlegtirilmis olsun
HI.

Ciinkii o zaman esittit,
BH, AE kenarma

ve BI', EZ kenarina,
BH ve BT ikilisi

AE ve EZ ikilisine
esittirler,

her biri birine,

ve HBI" acis1

AEZ agisina

esittir;

dolayisiyla HI' tabani
A7 tabanina

esittir,

ve HBT iiggeni

AEZ {i¢cgenine

esittir,

ve kalan agilar

kalan agilara

esit olacaklar,



3.26.

those that the equal sides subtend.

Equal therefore is angle BI'A
to AZE.

But AZE

to BTA

is supposed equal;

therefore also BI'H

to BI'A

is equal,

the lesser to the greater,
which is impossible.
Therefore it is not unequal,
AB to AE.

Therefore it is equal.

It is also the case that

BI' to EZ is equal;

then the two AB and BT’

to the two AE and EZ

are equal,

either to either;

also the angle ABT"

to the angle AEZ

is equal;

therefore the base AT’

to the base AZ

is equal,

and the remaining angle BAT
to the remaining angle EAZ
is equal.

But then again let them be
—[those angles] equal sides
subtending—

equal,

as AB to AE;

I say again that

also the remaining sides

to the remaining sides

will be equal,

AT to AZ,

and BT to EZ,

and also the remaining angle BAT
to the remaining angle EAZ
is equal.

For, if it is. unequal,
BI' to EZ,

one of them is greater.
Let be greater,

if possible,

BT,

and let there be cut

to EZ equal

BO,

and suppose there has been joined
AO.

Because also it is equal
—BO to EZ

0@ a¢ ai oo mhevpal botelvouoty:
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*Fitzpatrick considers this way of denoting the line to be a ‘mis-
take’; apparently he thinks Euclid should (and perhaps did origi-
nally) write HB, for parallelism with AE. But HB and BH are the

same line, and for all we know, Euclid preferred to write BH because the present one.
it was in alphabetical order. Netz [12, Ch. 2| studies the general
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esit kenarlarin karsiladiklari.
Esittir dolayisiyla BI'A acisi
AZE agisina.

Ama AZE,

BT'A agisina

esit kabul edilmigti
dolayisiyla BI'H de

BI'A acisina

esittir,

daha kiigiik olan daha biiyiik olana,
ki bu imkansizdir.
Dolayisiyla degildir esit degil,
AB, AE kenaria.
Doalyisiyla egittir.
Ayricadurum soyledir;

BI', EZ kenarina egittir;
ozaman AB ve BT ikilisi
AE ve EZ ikilisine

esittirler,

her biri birine;

ABI agis1 da

AEZ agisina

esittir;

dolayisiyla AT taban

A7 tabanina

esittir,

ve kalan BAT agis1

kalan EAZ agisina

esittir.

Ama o zaman, yine olsunlar
— kenarlar egit [agilari]
kargilayan—

esit,

AB, AE kenarma gibi;
Yine iddia ediyorum ki
kalan kenarlar da
kalan kenarlara

esit olacaklar,

AT, AZ kenarina

ve BI', EZ kenarma

ve kalan BAT agis1 da
kalan EAZ agisina
esittir.

Ciinkii, eger esit degil ise,
BI', EZ kenarina,

biri daha biiytiktiir.
Daha biiyiik olsun,

eger miimkiinse,

BT,

ve kesilmig olsun

EZ kenarina esit

BO,

ve kabul edilsin birlestirilmis oldugu
A© kenarmin.

Ayrica esit oldugundan
—B0O, EZ kenarma

Greek mathematical practice of using the letters in different order
for the same mathematical object. He concludes that changes in or-
der are made on purpose, though he does not address examples like
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and AB to AE,

then the two AB and BO
to the two AE and EZ
are equal,

either to either;

and they contain equal angles;
therefore the base A©

to the base AZ

is equal,

and the triangle ABO©

to the triangle AEZ

is equal,

and the remaining angles
to the remaining angles
are equal,

which the equal sides
subtend.

Therefore equal is

angle BOA

to EZA.

But EZA

to BTA

is equal;

then of triangle AGT

the exterior angle BOA

is equal

to the interior and opposite
BI'A;

which is impossible.
Therefore it is not unequal,
BI' to EZ;

therefore it is equal.

And it is also,

AB,

to AE,

equal.

Then the two AB and BL
to the two AE and EZ
are equal,

either to either;

and equal angles

they contain;
thereforethe base AT’

to thebase AZ

is equal,

and triangle ABT’

to triangle AEZ

is equal,

and the remaining angle BAT’
to the remaining angle EAZ
is equal.

If therefore two triangles
two angles

to two angles

have equal,

either to either,

and one side

to one side

equal,

either that near the equal sides
or that subtending

one of the equal sides,

n 8¢ AB tfj AE,
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fon éotl

Tfj Evtog xol dmevavtiov
T} bro BLA-

Omep ABVVATOV.

oUX Jpo GVIEOS EG TV
n BT +fj EZ:

{omn dpa.

goTl Ot %ol

n AB

T AE

lon.

dvo on ot AB, BI'
dvo Tdiic AE, EZ

loot elotv

EXUTEQOL EXATERQ

%ol yoviog Toog
nepLEyovol:

Baowc dea ) AT’

Bdoel tfj AZ

Ton gotly,

xai 10 ABT tplywvov
w6 AEZ torytdve
loov

xal Ao yovio iy Ondo BAT
] houny) ywvia tf] bno EAZ
Tom.

Edav &pa 800 tplywva

Tdc 000 ywviag

duol ywvioig

loag €xn

Exatépay EXATEQRQ

xoll plory TAevpay

wid mheupd

Tonv

AtoL v mpog Talc looug ywviag,
1 TV Unotelvoucav

0o woy &Y lowv YWvey,
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ve AB, AE kenarina
AB ve BO ikilisi

AE ve EZ ikilisine
esittirler,

her biri birine;

ama igerirler egit acilari;
dolayisiyla A© tabam
AZ tabanina

esittir,

ve ABO itiggeni

AEZ ii¢genine

esittir,

ve kalan agilar

kalan agilara
esittirler,

esit kenarlarin
karsiladiklari.
Dolayisiyla esittir
BOA,

EZA acgisina.

Ama EZA,

BTI'A acisina

esittir;

o zaman AOT iiggeninin
BOA dig agis1

esittir

i¢. ve kargit

BI'A acisina;

ki bu imkansizdir.
Dolayisiyla esit degil degildir,
BI', EZ kenarina;
dolayisiyla esittir.

Ve yine

AB,

AE kenarina,

esittir.

O zaman AB ve BT ikilisi
AE ve EZ ikilisine
esittirler,

her biri birine;

esit acilar

igerirler;

dolayisiyla AT tabani
AZ tabanina

esittir,

ve ABI tli¢geni

AEZ ii¢genine

esittir,

ve kalan BAT" acisi
kalan EAZ acisina
esittir.

Eger, dolayisiyla, iki {icgenin
iki agis1

iki acisina

esitse,

her biri birine,

ve bir kenar

bir kenara

esitse,

ya esit agilarin arasinda olan
ya da kargilayan

esit agilardan birini;
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also the remaining sides

to the remaining sides

they will have equal,

also the remaining angle

to the remaining angle;

—just what it was necessary to show.

%ol TAC AOLTAC TAEURAS
Tolig hounoldle mAeLpoig
{ooc &Eeu

xal TV Aoty ywvioy
T hounfj ywviar

Omep Edel BETEau.

A A
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If on two STRAIGHTS

a STRAIGHT falling

the alternate angles

equal to one another

make,

parallel will be to one another
the STRAIGHTS.

For, on the two STRAIGHTS

AB and TA

[suppose| the STRAIGHT falling,
[namely| EZ,

the alternate angles

AEZ and EZA

equal to one another

make.

I say that
parallel is AB to T'A.

For if not,

extended,

AB and T'A will meet,

either in the B-A parts,

or in the A-T.

Suppose they have been extended,
and let them meet

in the B-A parts

at H.

Of the triangle HEZ

the exterior angle AEZ

is equal

to the interior and opposite
EZH;

which is impossible.

Therefore it is not [the case| that
AB and TA,

extended,

meet in the B-A parts.
Similarly it will be shown that
neither on the A-T.

Those that in neither parts
meet

are parallel;

therefore, parallel is AB to T'A.
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kalan kenarlar1 da

kalan kenarlarina

esit olacak,

kalan agilar1 da

kalan agilarina;

— gosterilmesi gereken tam buydu.

‘Edv eic dVo eddeloc

eVelo éunintovoo

TAC EVOANIE ywviag

Toag dAMAoug

ToLf),

napdhAniol Ecovtar GAAAANLG
ol e0Velou.

Eic yap 800 ebdelog
td¢ AB, PA

eVVelo éuninTovo
H EZ

TAC EVOAAGE ywviog
Tdc Uno AEZ, EZA
toac dANAoue
noleltw

AEYW, OTL
napdhAnioc oty ) AB tff TA.

Ei yao u,

ExPohopeval

ai AB, I'A cuurnecobvtou
Aol €ni & B, A péen

N ém o A, I
exPepriodwooy

%Ol CUPTULTTETWOAY

éml ta B, A péen

xotd to H.

Tetyodvou o1 tob HEZ

7 éxtoc yovio ) bnd AEZ
fon éotl

Tfj Evtog xol dnevavtiov
tfj bno EZH-

omep €oTiv Ad0VATOV"

oLX Gpa

at AB, AT

ExPorhopeval
oupnecobvtar énl & B, A péen.
ouolng o7 detydoetar, 6T
oude eml T A, T

ol 8¢ éml undétepa Ta uépn
ouyninToucuL

napdhAnAol eiowv:
napdhinioc po Eotiv /) AB tfj TA.

Eger iki dogru tizerine
diisen bir dogrunun
yaptig1 ters agilar
birbirine esitse
birbirine paralel olacak
dogrular.

Ciinkii, iki dogru tlizerine,
AB ve TA,

[kabul edilsin| diigen,

EZ dogrusunun,

ters

AEZ ve EZA acgilarim
birbirine esit
olugturdugunu.

Iddia ediyorum ki
paraleldir AB, I'A dogrusuna.

Clunkii eger degilse,
uzatilmis,

AB ve T'A bulusgacaklar,

ya B-A parcalarinda,

ya da A-T' parcalarinda.
Uzatilmig olduklar: kabul edilsin,
ve bulugsunlar

B-A pargalarinda,

H noktasinda.

HEZ iiggeninin

AEZ dis acgist

esittir

i¢ ve karsit

EZH agisina;

ki bu imkansizdir.
Dolayisiyla goyle degildir (durum)
AB veTA,

uzatilmis,

bulugurlar B-A pargalarinda.
Bengzer gekilde gosterilecek ki
A-T parcalarinda da.

Hicbir parcada
bulusmayanlar

paraleldir;

dolayisiyla,
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If therefore on two STRAIGHTS

a STRAIGHT falling

the alternate angles

equal to one another

make,

parallel will be to one another

the STRAIGHTS;

—just what it was necessary to show.

3.28

If on two STRAIGHTS

a STRAIGHT falling”

the exterior angle

to the interior and opposite
and in the same parts

make equal,

or the interior and in the same parts
to two RIGHTS

equal,

parallel will be to one another
the STRAIGHTS.

For, on the two STRAIGHTs  AB and
TA,

the STRAIGHT falling—EZ—

the exterior angle EHB

to the interior and opposite angle

HOA

equal

—suppose it makes,

or thednterior and in the same parts,

BHO and HOA,

to two RIGHTS

equal.

I say that
parallel is
AB to T'A.

For, since equal is

EHB to HOA,

while EHB to AHO

is equal,

therefore also AHO to HOA
is equal;

and they are alternate;
parallel therefore is AB to T'A.

Edv 8pa eic 800 evieiog
eVelo éuninTovoo

TAC EVOAAIE ywviag
Toag dAMAoug

ToLf),

napdhAniol Ecovtal

ol e0Vetou

Omep €0eL SeTlan.

A E/ B

I /z A

"Edv i 800 evdeloac

evdela éunintovoa

TV ExTOC Ywviay

Tfj Evtog xol dmevavtiov

xol €ml TG oOTA PEEN

Tonv moLf

1) TaC €VTOg ol ETL TO AOTO Uépn
duotv 6pvaig

{oac,

napdhAniol EcovTat dAAANLS
ol ebdeion.

Elc yap 800 edlelog tag AB, TA
elela éunintouca 7 EZ

TNV ExTOS ywyvioay Ty o EHB
) EvTog %ol amevovtiov Ywvia
tfj bro HOA

lonv

noteltw

1 TAC EVTOC xol €ml To adTa Yépn
Tdc Uno BHO, HOA

duoly 6pvaig

{oac:

AEYW, OTL
TUPIAANAOG ECTLY
n AB tfj T'A.

‘Emel ydp Tor éotlv

1 bro EHB +fj Uno HOA,

diha ) bno EHB tfj bno AHO
got o,

xal 1) Ono AHO dpa tfj Uno HOA
gotw fory

xal elow EVaANSE:

napdhinioc po Eotiv /) AB tfj TA.

*It is perhaps impossible to maintain the Greek word order com-
prehensibly in English. The normal English order would be, ‘If a

straight line, falling on two straight lines’. But the proposition is
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paraleldir AB, I'A dogrusuna.

Eger, dolayisiyla, iki dogru iizerine
diisen bir dogrunun

yaptig1 ters agilar

birbirine egitse

birbirine paralel olacak

dogrular;

— gosterilmesi gereken tam buydu.

Eger iki dogru tizerine
diisen bir dogru,

dis aciyi,

i¢ ve kargit

ve ayni tarafta kalan aciya,
esit yaparsa,

veya i¢ ve aym tarafta kalanlari,
iki dik agiya

esit,

birbirine paralel olacak
dogrular.

Ciinkii, AB ve I'A dogrular iizerine
diigsen EZ dogrusu

EHB dis acisin

i¢ ve karsit

HOA agisima

esit

—yaptig1 varsayilsin,

veya i¢ ve ayni tarafta kalan,
BHO ve HOA agilarimin,

iki dik agiya

equal.

Iddia ediyorum ki
paraleldir
AB, T'A dogrusuna.

Cinki, esit oldugundan

EHB, HOA agisina,

ayni zamanda EHB, AHO agisina
esitken,

dolayisiyla AHO de HOA agisina
esittir;

ve terstirler;

paraleldirler dolayisiyla AB ve TA.

ultimately about the two straight lines; perhaps that is why Euclid
mentions them before the one straight line that falls on them.
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Alternatively, since BHO and HOA

to two RIGHTS

are equal,

and also are AHO and BHO

to two RIGHTS

equal,

therefore AHO and BHO

to BHO and HOA

are equal;

suppose the common has been taken
away

—BHO;

therefore the remaining AHO©

to the remaining HOA

is equal;

also they are alternate;

parallel therefore are AB and T'A.

If therefore on two STRAIGHTS

a STRAIGHT falling

the exterior angle

to the interior and opposite

and in the same parts

make equal,

or the interior and in the same parts
to two RIGHTS

equal,

parallel will be to one another

the STRAIGHTS;

—just what it was necessary to show.

3-29

The STRAIGHT falling on parallel
STRAIGHTS

the alternate angles

makes equal to one another,

and the exterior

to the interior and opposite

equal,

and the interior and in the same parts

to two RIGHTSs equal.

For, on the parallel STRAIGHTS
AB and TA
let the STRAIGHT EZ fall.

I say that

the alternate angles

AHO and HOA

equal

it makes,

and the exterior angle EHI"

Iy, émel ot Undo BHO, HOA
800 6pdic

Toau eioly,

glol 8¢ xol ot Uto AHO, BHO
duoly 6pvaig

loat,

ol Gpo bno AHO, BHO

Toic o BHO, HOA

loou elotv:

%o denerote

n bno BHO-

hounny Gpar 1) bo AHO
hounfj Tfj bno HOA
gotw lorny

xal elow EVOANEE:

napdhinioc po Eotiv /) AB tfj TA.

Edv 8pa eic 800 evieiog
eVelo éunintovoo

TV ExTOC Ywviay

] Evtog %ol anevavtiov
xol €ml Ta adTa pépm
lonv notf

1} Td¢ EvTog xol €ml To abTd Yépn
duotv 6pvaic

loag,

TapdAAnloL EcovTal

ol evdeton

Omep £0eL SelEal.

E
A\H B

™~

"H eic tac mapariihoug ebdelog evdeto
gunintovoa

Tdc te EVUANAE Ywviog

loag dhAHhoug moLel

xol THY EXTOC

T} €vtog %ol anevavtiov

Tonv

xal Tag Evtog xal Eml T adTd e

duotv 6paic Toog.

Eic yap mapariihoug evdelog
tdc AB, TA
evlela epmintétew N EZ-

AEYW, OTL

TAC EVOANAE ywvioag

Tdc Uno AHO, HOA

{oac

TOLEL

xol THY €xtog ywviay v bno EHB
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Ya da BHO ve HOA,

iki dik agiya

esittirr,

ve AHO ve BHO de

iki dik agiya

esittir,

dolayisiyla AHO ve BHO,

BHO ve HOA agilarina

esittirle;

varsayilsin ¢ikartilmig oldugu ortak
olan

BHO acgisiun;

dolayisiyla AHO kalam

HOA kalanina

esittir

ve bunlar terstirler;

paraleldir dolayisiyla AB ve TA.

Eger dolayisiyla iki dogru iizerine

diisen bir dogru,

dis aciyi,

ig ve karsit

ve ayni tarafta kalan aciya,

esit yaparsa,

veya i¢ ve ayni tarafta kalanlari,

iki dik aciya

esit,

birbirine paralel olacak

dogrular; — gosterilmesi gereken tam
buydu.

Paralel dogrular {izerine diisen bir
dogru

ters agilari

birbirine esit yapar,

ve dig agiy1

i¢ ve karsit aciya

esit,

ve i¢ ve ayni tarafta kalanlar

iki dik aciya esit.

Ciinkii, paralel
AB ve I'A dogrulan iizerine
EZ dogrusu diigsiin.

Iddia ediyorum ki

ters

AHO ve HOA agilarim
esit

yapar,

ve EHI" dis acisini
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to the interior and opposite HOA
equal,
and the interior and in the same parts

BHO and HOA
to two RIGHTS equal.

For, if it is unequal,

AHO to HOA,

one of them is greater.

Let the greater be AHO;

let be added in common

BHO;

therefore AHO and BHO

than BHO and HOA

are greater.

However, AHO and BHO

to two RIGHTS

equal are.

Therefore [also] BHO and HOA

than two RIGHTS

less are.

And [STRAIGHTs| from [angles| that
are less

than two RIGHTS,

extended to the infinite,

fall together.

Therefore AB and TA,

extended to the infinite,

will fall together.

But they do not fall together,

by their being assumed parallel.

Therefore is not unequal

AHO to HOA.

Therefore it is equal.

However, AHO to EHB

is equal;

therefore also EHB to HOA

is equal;

let BHO be added in common;

therefore EHB and BHO

to BHO and HOA

is equal.

But EHB‘and BHO

to two RIGHTS

are.equal.

Therefore also BHO and HOA

to two RIGHTS

are equal.

Therefore the on-parallel-STRAIGHTS
STRAIGHT

falling

the alternate angles

makes equal to one another,

and the exterior

to the interior and opposite

equal,

and the interior and in the same parts

to two RIGHTS equal;

—just what it was necessary to show.

Tfj évtoc xol dnevavtiov tfj bro HOA
Tonv

%ol TOC EVTOC ol ETL T& a0TA Yépn
Tdc Uno BHO, HOA

duotv 6pvaic Toag.

El yap dvicdg Eotiv

N o AHO tfj bro HOA,
plor a0ty pellov gotiv.
g€otw pellwv 1 bno AHO-
%o tpooxeloVw

n bno BHO-

ol Gpo bno AHO, BHO

v Umo BHO, HOA
pellovég eiow.

A& ot U0 AHO, BHO
duoly 6pvaig

Toou eioiyv.

[xoi] oi Gpa U0 BHO, HOA
800 60V

ENACTOVEC ElOV.

ol 0¢ an’ EhNacodVLY

1) 0o 6p¥ESV

ExPoahépevan

eic &nepov

oupuminTouGLY:

ai dpa AB, TA
ExParioueval eig dmelpov
cuunecolvon:

oL cupninTouot oe

Bd 10 mapaAAhouC abTdS Uoxelovow:
oUX Jpo &vicdg EoTV

n bro AHO 1) bro HOA-
Ton Gpa.

ahha ) bno AHO tfj bno EHB
gotw forn

xal 1) bndo EHB &pa tf) bno HOA
gotw fon

xown mpooxelicVw 1 bno BHO-
ol dea Uno EHB, BHO

Toic no BHO, HOA

loaw ciciv.

aAh& ot Uno EHB, BHO

000 6p0dic

Toou eioiyv:

xal ai bro BHO, HOA 3pa
800 6pdic

Toau eloiv.

‘H dpa eig ta¢ mapariihoug evdeiog eo-
deia

gunintovoa

Tdc te EVUANAE Ywviog

loag dhAAhoug oLel

xol THY EXTOG

T} €vtog %ol anevavtiov
lonv

xall Tag Evtog xal Eml T adTd e

Buotv 6pvaic oo

Omep Edel BETEau.

CHAPTER 3.

i¢ ve karsit HOA agisina
esit,

ve i¢ ve aym taraftaki
BHO ile HOA agilarim
iki dik aciya esit.

Ciinkii, eger esit degilse

AHO, HOA agisina,

biri biiytiktiir.

Biiyiik olan AHO olsun;

eklenmis olsun her ikisine de

BHO;

dolayisiyla AHO® ve BHO,

BHO ve HOA agilarindan

biiyiiktiirler.

Fakat, AHO© ve BHO

iki dik aciya

esittirler.

Dolayisiyla BHO ve HOA [da)

iki dik agidan

kiigiiktiirler.

Ve kiiciik olanlardan,

iki dik acidan,

sonsuza uzatilanlar [dogrular],

birbirinin {izerine diigerler.

Dolayisiyla AB ve TA,

uzatilinca sonsuza,

birbirinin {izerine diigecekler.

Ama onlar birbirinin iizerine diigme-
zler,

paralel olduklar: kabul edildiginden.

Dolayisiyla esit degil degildir

AHO, HOA agisina.

Dolayisiyla esittir.

Ancak, AHO, EHB agisina

esittir;

dolayisiyla EHB da HOA agisina

esittir;

eklenmis olsun her ikisine de BHO;

dolayisiyla EHB ve BHO,

BHO ve HOA agilarina

esittir.

Ama EHB ve BHO

iki dik agiya

esittirler.

Dolayisiyla BHO ve HOA da

iki dik agiya

egittirler.

Dolayisiyla paralel dogrular {izerine,
dogru

diigerken

ters agilari

esit yapar birbirine,

ve dig agiy1

i¢ ve kargita

esit,

ve i¢ ve ayni taraftakileri s

iki dik acgiya esit;

— gosterilmesi gereken tam buydu.
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[STRAIGHTS| to the same STRAIGHT
parallel
also to one another are parallel.

Let be
either of AB and TA
to T'A parallel.

I say that
also AB to I'A is parallel.

For let fall on them a STRAIGHT, HK.

Then, since on the parallel STRAIGHTS
AB and EZ

a STRAIGHT has fallen, [namely| HK,
equal therefore is AHK to HOZ.
Moreover,

since on the parallel STRAIGHTS

EZ and TA

a STRAIGHT has fallen, [namely] HK,
equal is HOZ to HKA.

And it was shown also that

AHK to HOZ is equal.

Also AHK therefore to HKA

is equal;

and they are alternate.

Parallel therefore is AB to T'A.

Therefore [STRAIGHTS]

to the same STRAIGHT

parallel

also to one another are parallel;
—just what it was necessary to show.
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Through the given point
to the given STRAIGHT parallel

Al tfj a0tf] ed¥ela Tapdiiniot
xol GAAAAoLS elol TopdAANAoL.

"Eotw
exatépa v AB, I'A
tfj EZ nopdhinhoc:

MY, OTL
xal ) AB tfj TA éot nopdhinhoc.

‘Epmntéto yap eic adtag ebdeia i HK.

Kol énel eic noparinioug ebdelag
tdc AB, EZ

evldela eunéntwxev.y HK,

{on dpa 7 o AHK tfj bno HOZ.
ALY,

énel eic nopaAAfhoug evdelag

tdc EZ, TA

eVl eunéntwxey 1 HK,
{onéotiv 1) Uno HOZ tfj Ono HKA.
€0elydn O xol

1 oo AHK tfj bnro HOZ Tom.

xol M) Ono AHK o tff Ono HKA
gotw lon

ol eloty EVaANSE.

nopdAAnhog Gpa €otlv ) AB tfj I'A.

[Al dpa
T abtfj eddela
TapdAANAOL
xoll GANAaue elol TapdAAniol ]
Omep €0eL SeTCan.
i/

A / B
© Z

E K/ ’
/

Al 100 Sodévtog onueiou
tfj dodeioy) edela mapdiinioy
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Ayni dogruya
paralel dogrular
birbirlerine de paraleldir.

Olsun
AB ve I'A dogrularimin her biri,
TA dogrusuna paralel.

Iddia ediyorum ki
AB da I'A dogrusuna paraleldir.

Ciinkii tizerlerine bir HK dogrusu
diismiig olsun.

O zaman, paralel

AB ve EZ dogrularinin {izerine

bir dogru diigsmiis oldugundan, [yani]
HK,

egittir dolayisiyla AHK, HOZ agisina.

Dahasi,

paralel

EZ ve 'A dogrularinin iizerine

bir dogru diigsmiis oldugundan, [yani
HK,

esittir HOZ, HKA agisina.

Ve gosterilmisti ki

AHK, HOZ agisina esittir.

VE AHK dolayisiyla HKA agisina

esittir;

ve bunlar terstirler.

Paraleldir  dolayisiyla
dogrusuna.

AB, TA

Dolayisiyla

ayni dogruya paraleller

birbirlerine de paraleldir;

— gosterilmesi gereken tam buydu.

Verilen bir noktadan
verilen bir dogruya paralel
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a straight line to draw.

Let be
the given point A,
and the given STRAIGHT BI'.

It is necessary then
through the point A

to the STRAIGHTBI parallel
a straight line to draw.

Suppose there has been chosen
on BI'

a random point A,

and there has been joined AA.
and there has been constructed,
on the STRAIGHT AA,

and at the point A of it,

to the angle AAT equal,

AAE;

and suppose there has been extended,
in STRAIGHTS with EA,

the STRAIGHT AZ.

And because

on the two STRAIGHTs BI' and EZ
the straight line falling, AA,

the alternate angles

EAA and AAT

equal to one another has made,
parallel therefore is EAZ to BI.

Therefore, through the given peint A,
to the given STRAIGHT BI" parallel,
a straight line has been drawn, EAZ;
—just what it was necessary to do.

evdelay ypouuny dyoyeiv.

"Eotw
10 yev do¥ev onueiov 10 A,
1 8¢ doveloa eddeio ) BI™

et oM

o1& 00 A onpeiou

tfj BI' eddela mapdhiniov
evdelay ypouuny ayoyelv.

Eilfpdw

éml tiic BT

TUYOV omnueiov O A,
xal Eneledydw i AA:
%0l CUVECTYT®

mpog T AA ebiely
xol 6 Tpog auti] onpelw @ A
] bno AAT yovia Ton
f no AAE-

xail ExBePAnoto

¢’ evveloc ] EA
ebleio n AZ.

Kol énel

elc 0Vo evdeloac tac BT, EZ

ebleia eunintovoo . AA

TAC EVOANAE Ywviac

tdc Uno EAA, AAT

loag dhAHAoug Temoinxey,
TapdAAnhog dpa €otlv /) EAZ tfj BI.

Awt 100 So¥évtog dpa onueiov tol A
tf} 8odcion evdela T BI' mapdiiniog
eblelor yoouur fixton R EAZ:

Omep EBeL moLfjoan.

A

E
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Of any triangle

one of the sides being extended,

the exterior angle

to the two opposite interior angles

is equal,

and the triangle’s three interior angles
to two RIGHTS equal are.

IMoavtoc tpLy@vou

wdlc Tév mAevpdsv tpooexPBindeiong

N ExTOC Ywvia

duol Ttoilc EvTog xal dmevavtiov

Ton otly,

%ol ol €vtog ToU TpLydvou TEElS Ywvia
duotv 6paic Toou giotv.
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bir dogru ¢izmek.

Olsun
verilen nokta A,
ve verilen dogru BT

Simdi gereklidir

A noktasindan

BI' dogrusuna paralel
bir dogru ¢izmek.

Varsayilsin secilmis oldugu

BI iizerinde

rastgele bir A noktasiin,

ve AA dogrusunun birlegtirilmisg
oldugu,

ve inga edillmig oldugu,

AA dogrusunda,

ve onun A noktasinda,

AAT agisina esitl,

AAE agisimin;

ve kabul edilsin uzatilmig olsun,

EA ile aym dogruda,

AZ dogrusu.

Ve ¢iinkii

BI' ve EZ dogrular: iizerine

diigerken AA dogrusu,

ters

EAA ve AAT agilarim

esit yapmigtir birbirine,

paraleldir  dolayisiyla
dogrusuna.

EAZ, BT

Dolayisiyla, verilen A noktasindan,
verilen BI' dogrusuna paralel,

bir dogru EAZ, ¢izilmis oldu;

— yapilmasi gereken tam buydu.

Herhangi bir {iggenin
kenarlarindan biri uzatildiginda,
dig ac1

iki karsit i¢ agiya

esittir,

ve liggenin ¢ i¢ agis1

iki dik aciya esittir.
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Let there be

the triangle ABT,

and suppose there has been extended
its one side, BT, to A;

I say that

the exterior angle AI" is equal

to the two interior and opposite angles
T'AB and ABT,

and the triangle’s three interior angles
ABT, BT'A, and TAB

to two RIGHTS equal are.

For, suppose there has been drawn
through the point I’

to the STRAIGHT AB parallel

T'E.

And since parallel is AB to I'E,
and on these has fallen AT,

the alternate angles BAI" and ATE
equal to one another are.
Moreover, since parallel is

AB to I'E,

and on these has fallen

the STRAIGHT BA,

the exterior angle ET'A is equal

to the interior and opposite ABT".
And it was shown that

also ATE to BAT [is] equal.
Therefore the whole angle ATA

is equal

to the two interior and opposite angles
BAT and ABT.

Let be added in common-AI'B;
Therefore ATA and AT'B

to the three ABI', BI'A, and T'AB
equal are.

However, ATA_and AI'B

to two RIGHTS equal are;

also AT'B; 'BA, and TAB therefore
to two 'RIGHTS equal are.

Therefore, of any triangle

one of the sides being extended,

the exterior angle

to the two opposite interior angles

is equal,

and the triangle’s three interior angles
to two RIGHTS equal are;

—just what it was necessary to show.

"Eotw

tplywvov 1o ABT,

xail tpooexBeBAiofw

a0tol ula mhevpd f BI' énl 10 A-

AEYW, OTL

7 éxtoc yovio ) bnd ATA forn éoti
duol Tallc EVTOC Xl dmevavtiov

Toic o TAB, ABT,

%ol ol €vtog ToU TeLY VoL TEElS Ywvi
al Uno ABIY, BI'A, TAB

duoly 6pvailg loou eiotv.

"Hydo ydp

o tob I' onpeiou

tfj AB e00ela nopdiiniog
7 I'E.

Kol énel mapdhinidc éotv 1 AB tfj LE,

xal eig adtdg eunéntoxey N AT,

ol EVOAASE ywviow ol Uo BALy ATE

Toaw dANAAoug eiotv.

T, ETEL TOEIAANAOE EGTLY

n AB fj I'E,

%ol €lc AOTAC EUTENTWOXEY

evdela ) BA,

7 éxtoc yovien Uno EIA fon éotl

Tfj évtog xol amevovtiov tfj Uno ABI.

€delyOn O¢ xal ) Umo AI'E 1f] Uno BAT
{on’

ohn Gpa 1 Uo ATA ywvia

Ton gotl

duol Tolc Evtog xol dnevavtiov

tolc und BAT, ABT.

Kown npooxeiodw 7 bno AI'B-
al dpa bno-ALA, AT'B

Towot ol Umo ABIN, BT'A, TAB
loau eloiv.

AN ol Umo ATA, AT'B

duoly 6pvaic Toou gioty:

ol oi Uno AI'B, I'BA, TAB Gpa
dualy 6pvailc loou eiotv.

IMoavtoc dpa terydvou

wdlc Tév mAevpdsv tpocexPBindeiong

N ExTOC Ywvia

duol Toilc EvTog xal dmevavtiov

Ton gotly,

%ol ol €vtog ToU TeLY VoL TEElS Ywvia
duotv 6paic Toou gioty:

Omep €0eL SeTCan.
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Verilmis olsun

ABI {icgeni,

ve varsayilsin uzatilmig oldugu
bir BI" kenarmin A noktasina.

Iddia ediyorum ki
ATA dis agisi egittir
iki i¢ ve karsit

T'AB ve ABT agisina,
ve liggenin ¢ i¢ agis1
ABT, BT'A ve TAB,
iki dik aciya egittir.

Ciinkii, varsayilsin ¢izilmis oldugu

I" noktasindan

AB.dogrusuna paralel

I'E dogrusunun.

Ve paralel oldugundan AB, TE
dogrusuna,

ve bunlarin iizerine distiigiinden AT,

ters. BAT' ve AT'E acgilan

esittirler birbirlerine.

Dahasi, paralel oldugundan

AB, T'E dogrusuna,

and bunlarin iizerine diigtiiglinden

BA dogrusu,

ET'A dis acis egittir

ig ve karsit ABT agisina.

Ve gosterilmigti ki

ATE da BAT agisina esittir.

Dolayisiyla acinin tamami ATA

egittir

i¢ ve karsit

BAT ve ABT agilarina.

Eklenmis olsun AT'B ortak olarak;
Dolayisiyla AT'A ve AI'B acilar:
ABI', BI'A ve I'AB ficliisiine
esittir.

Fakat, ATA ve AI'B acilan

iki dik aciya esittir;

AT'B, I'BA ve I'AB da dolayisiyla
iki dik agiya esittir.

Dolayisiyla, herhangi bir iiggenin
kenarlarindan biri uzatildiginda,
dig ac1

iki karsit i¢ agiya

esittir,

ve liggenin ¢ i¢ agis1

iki dik aciya esittir;

— gosterilmesi gereken tam buydu.
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STRAIGHTS joining equals and paral-
lels to the same parts
also themselves equal and parallel are.

Let be

equals and parallels

AB and TA,

and let join these

in the same parts
STRAIGHTs AT" and BA.

I say that
also AI" and BA
equal and parallel are.

Suppose there has been joined BT'.
And since parallel is AB to T'A,
and on these has fallen BT,

the alternate angles ABI' and BI'A
equal to one another are.

And since equal is AB to TA,

and common [is] BT,

then the two AB and BT’

to the two BI" and TA

equal are;

also angle ABT"

to angle B'A

[is] equal;

therefore the base AT’

to the base BA

is equal,

and the triangle ABT’

to the triangle BI'A

is equal,

and the remaining angles

to the remaining angles

equal will be,

either to either,

which the equal sides subtend;
equal‘therefore

the AI'B angle to I'BA.

And since on the two STRAIGHTS
AT and BA

the STRAIGHT falling—BI'—
alternate angles equal to‘one another
has made,

parallel therefore is AT’ to BA.
And it was shown to it also equal.

Therefore STRAIGHTS joining equals
and parallels to the same parts

also themselves equal and parallel are.
—just what it was necessary to
show.

Al tac Tooc te xol mapaAAfloug Enl T
oot péen émleuyvbouool ev-
Veton

xol ootol Toon e %ol TopdAAnAol gloy.

"Eotwoov

Toow te ol mopdhAniol

al AB, TA,

xol emlevyviTtwoay auTdc
gml Td oOTa pépn

euldeion ot AT, BA-

AEYW, OTL
xol ai AT, BA
loow te xal TopdAAnhol elow.

‘Enelebydw n BT

xail £nel mopdhhnioc oty 1) AB T TA,
xal eig adtag eunéntwxev i BL,

ol EVOAASE ywvior ai Uno 'ABT, BI'A
Toow dhAAAoug eioty.

xal énel Ton éotiv ) AB fj TA
xown d¢ 1 BT,

8o oM ot AB, BI'

dvo tdic BT, TA

loou elotv:

xal ywvia ) bro ABIT

yovia tf bro BLA

lon:

Bdoic dpa ) ALY

Bdoel tfj BA

gaTw o,

xol T ABI tplywvov

@ BEA torydve

loov €otly,

%ol ol Aotmol ywvion

Tollc hoLmoldc ywvioug

loow Eoovton

exatépa Exatépa,

0@ a¢ ol foon mhevpal brotelvousty:
Ton Gpa

N 0o AI'B yovio tf] bno I'BA.
ol €TEl €l OVo evdelac

tdc¢ AT', BA

evlela éunintovoa ) BT

Toc EVoAhaE ywviae Toag dhAAAoLG
nenolnxey,

napdhAniog dpa otiv ) AL tf] BA.
€delydn o6& adTij xal Tom.

Al Gpa toc loac te xol mapahAAoug E-
Tt avta péen emleuyvoouoon
eUVelon

xol adtol Toon e %ol TopdAAnAol elowy:

Omep €0eL Setlan.
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Esit ve paralellerin ayni taraflarim
birlegtiren dogrularin
kendileri de egit ve paraleldirler.

Olsun

esit ve paraleller

AB veTA,

ve bunlarin birlegtirsin

ayni taraflarini
AT ve BA dogrular:.

Iddia ediyorum ki
AT ve BA da
esit ve paraleldirler.

Varsayilsin birlegtirilmis oldugu BT
dogrusunun.
paralel oldugundan AB, TA
dogrusuna,

ve bunlarin {izerine diigtiigiinden BT,

ters ABT" ve BT'A acilan

birbirlerine esittirler.

Ve esit oldugundan
dogrusuna,

ve BT ortak,

AB ve BT ikilisi

BT ve T'A ikilisine

esittir;

ABI agis1 da

BT'A agisina

esittir;

dolayisiyla AT" tabani

BA tabanina

esittir,

ve ABT {i¢geni

BT'A {i¢genine

esittir,

ve kalan agilar

kalan agilara

esit olacaklar,

her biri birine,

esit kenarlar1 gorenler;

esittir dolayisiyla

AT'B, I'BA agisina.

Ve iizerine iki

AT ve BA dogrularimin,

diigsen dogru—BI'—

birbirine esit ters acilar

yapmistir,

paraleldir  dolayisiyla
dogrusuna.

Ve esit oldugu da gosterilmisti.

Ve

AB, TA

AT, BA

Dolayisiyla esit ve paralellerin ayni

taraflarimi  birlegtiren dogru-
larin
kendileri de esit ve paraleldirler;

— gosterilmesi gereken tam
buydu.



3-34-

3-34

Of parallelogram areas,

opposite sides and angles

are equal to one another,

and the diameter cuts them in two.

Let there be

a parallelogram area
ATAB;

a diameter of it, BI'.

I say that

of the AT'AB parallelogram
the opposite sides and angles
equal to one another are,

and the BI' diameter it cuts in two.

For, since parallel is

AB to TA,

and on these has fallen

a STRAIGHT, BT,

the alternate angles ABI' and BI'A
equal to one another are.
Moreover, since parallel is

AT to BA,

and on these has fallen

BT,

the alternate angles AI'B and 'BA
equal to one another are.

Then two triangles there are,
ABT and BT'A;

the two angles ABI" and BI'A
to the two BI'A and 'BA
equal‘having,

either to either,

and one side to one side equal,
that near the equal angles,
their common BT';

also then the remaining sides
to the remaining sides

equal they will have,

either to either,

and the remaining angle

to the remaining angle;

equal, therefore,

the AB side to T'A,

and AT to BA,

and yet equal is the BAI" angle
to TAB.

And since equal is the ABI" angle
to BTA,

and 'BA to AT'B,

therefore the whole ABA

T&Sv nopaAAnhoyeduumy ywelev

ol dmevavtiov Thevpal te xal ywviol
Toou dhAAAoug eioty,

xoll 1) SLduetpog abTa Blyo Tével.

"Eotw

TAEUAANAGYpAUOY Y 0plov
10 ATAB,

dudpeTpog oe avtol 1 BI™

AEYW, OTL

ol AT'AB naparAnhoyeduuou

ol dmevavtiov Thevpal te xal ywviow
Toow dhAAAoug eioty,

xai 1) BI' 6iduetpog adtod dlyor TEUVEL.

"Emel ydp mogdAANAGS €0 TV

n AB tij TA,

%ol €lc 0TS EUNETTOXEY

evdeia 7 BT,

ol evodha yoviow ol Uo ABT, BTA
Toan dANAoug eloty.

TAAW ETEl TOPGAANAOS ECTLY

N AL tfj BA,

%ol €lg o0TAC EUTETTWOXEY

n/BT,

ol EVOAAIE ywviaw ol Uno AT'B, I'BA
Toow ahAfhoug eioiv.

B0 oM Tplywvd éott

& ABT', BTA

T dVo ywviog téc o ABI, BTA
duaol toic Uo BI'A, I'BA

loag €yovta

Exatépay EXATEQRQ

xail ploy mAevpdy Uil mhevpd tony
TV Teodg Tolg looug ywvicg

xownv autésy v BI™

xol TS AoLmag dipol TAEUEAS

Tolc NOLTaiC

{ooc &EeL

Exatépay EXaTEQRQ

xol THY Aoty ywviay

T} Aowrfj yovig

Tom dpa

N uev AB mhevpa tfj T'A,

7 3¢ Al tfj BA,

xal €1t o éotiv 1) Und BAT ywvia
tfj bro TAB.

xal énel Tom éotiv 1 uév Ono ABT yovia
tfj bno BIA,

7 3¢ Uno I'BA +fj Und AT'B,

6l Gpa 1) Uo ABA
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Paralelkenar alanlarin,
karsit kenar ve acilari

esittir birbirine,

ve kogegen onlar: ikiye boler.

Verilmis olsun

bir paralelkenar alan
ATAB;

ve onun bir kdsegeni, BI.

iddia ediyorum ki

AT'AB paralelkenarinin

kargit kenar ve agilar

esittir birbirine,

ve BI' kdsegeni onu ikiye boler.

Cumkii, paralel oldugundans
AB, TA dogrusuna,

bunlarin {izerine diistiigiinden
bir BI' dogrusu,

ters ABI" ve BI'A acilari
esittir birbirlerine.

Dahasi, paralel oldugundan
AT, BA dogrusuna,

ve bunlarin {izerine diigtiiglinden
BT,

ters acilar AI'B ve 'BA
esittir birbirlerine..

Simdi iki iggen vardir;

ABI ve BI'A,

iki ABT" ve BT'A acilar

iki BI'A ve I'BA acilarina
esit olan,

her biri birine,

ve bir kenari, bir kenarina egit olan,
esit acgilarin yaninda olan,
onlarin ortak BI' kenarr;

o zaman kalan kenarlar1 da
kalan kenarlarina

esit olacaklar ,

her biri birine,

ve kalan ag1

kalan agiya;

esit, dolayisiyla,

AB kenar1 T'A kenarina,

ve AT', BA kenarina,

ve egittir BAT" acisi

T'’AB acisina.

Ve esit oldugundan ABT,
BT'A agisina,

ve 'BA, AT'B agisina,
dolayisiyla aginin tamami ABA,
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to the whole ATA
is equal.

And was shown also
BAT to 'AB equal.

Therefore, of parallelogram areas,
opposite sides and angles
equal to one another are.

I say then that
also the diameter them cuts in two.

For, since equal is AB to T'A,
and common [is|] BT,

the two AB and BT’

to the two I'A and BT’

equal are,

either to either;

and angle ABI'

to angle BTA

equal.

Therefore also the base AT’
to the base AB

equal.

Therefore also the ABI triangle
to the BI'A triangle

is equal.

Therefore the BI' diameter cuts in two

the ABT'A parallelogram;
—just what it was necessary to show.
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Parallelograms

on the same base being
and in the same parallels
equal to one another are.

Let there be
parallelograms

ABTA and EBTA

on the same base, I'B,

and in the same parallels,
AZ and BT

I say that

equal is

ABTA

to the trapezium EBI'Z.

For, since
a parallelogram is ABTA,

Ol Tfj Uno ATA

got lom.

€6elydn ¢ xol

7N bno BAT ] o T'AB Tor,.

TaSv dpa TapahAnhoYEdUUeY Ywelwy
ol anevavtiov Thevpal e xal ywviol
Toaw dANAAoug elotv.

Aéyw o1, 6TL
xal 1) BLdueTEOC aOTA Blyor TEUVEL.

énel yop fon éotiv 7} AB tfj T'A,
xown e N BI,

8o 0N ot AB, BI'

duot toic I'A, BT

Toou eiotv

Exatépo ExaTépQ

xal yovia f Uno ABT
yovia tfj bno BI'A

{om.

xal Bdowe dpa f A

fj AB

Tom.

%ol ©o ABT [dpa] tplywvov
6 BI'A toryddve

loov éotiv.

‘H &pa BI' Budpetpog diyo téUvel
w0 ABT'A nogaAAnhoypopuov:
Omep £0eL Sel&al.

B A

T nogohAnAdYpouua

o éml Tiic avTiic Bdoewe Gvta
xal €V Tailc avTailc TopaAAnhOLC
loa aAAAIoLG EaTiv.

"Eotw

TOEAUAANAGY QoL

& ABI'A, EBI'Z

énl tijc abtijc Pdoewe tfic BI'
xol €v Toilc adTole mopohAAoLS
toic AZ, BI™

MY, OTL
loov Eéotl
w0 ABTA
16 EBI'Z mapahAnioyedpc.

‘Enel yap
TP ANAGY a6y ot To ABTA,
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acinin tamamina, ATA
esittir.

Ve gosterilmisti ayrica

BAT ile ’'AB acisinin esitligi.

Dolayisiyla,paralelkenar alanlarin,
kargit kenar ve acilari
esittir birbirlerine.

Simdi iddia ediyorum ki
kosegen de onlari ikiye keser.

Clinkii, esit-oldugundan AB, T'A ke-
narina,

ve BT .ortak,

AB ve BT ikilisi

- T'A ve BT ikilisine

esittirler,

her biri birine;

ve ABI agis

BT'A agisina

esittir.

Dolayisiyla A" tabani da

AB tabanina

esittir.

Dolayisiyla ABI iiggeni de

BI'A ii6genine

esittir.

Dolayisiyla BI' kogegeni ikiye boler
ABTI'A paralelkenarinz;
— gosterilmesi gereken tam buydu.

Paralelkenarlar;

ayni tabanda olan

ve ayni paralellerde olanlar,
birbirlerine egittir.

Verilmis olsun
paralelkenarlar,

ABTI'A ve EBI'A,

ayni I'B tabaninda,

ve ayni

AZ ve BI paralellerinde.

Iddia ediyorum ki
egittir
ABTA
EBI'Z yamuguna.

Cilinki
bir paralelkenar oldugundan ABT'A,
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equal is AA to BT

Similarly then also,

EZ to BT is equal;

so that also AA to EZ is equal;

and common [is] AE;

therefore AE, as a whole,

to AZ, as a whole,

is equal.

Is also AB to AT equal.

Then the two EA and AB

to the two ZA and AT

equal are

either to either;

also angle ZAT'

to EAB

is equal,

the exterior to the interior;

therefore the base EB

to the base ZI’

is equal,

and triangle EAB

to triangle AZT

equal will be;

suppose has been removed, commonly,

AHE;

therefore the trapezium ABHA that
remains

to the trapezium EHI'Z that remains

is equal;

let be added in common

the triangle HBT;

therefore the trapezium ABTA as a
whole

to the trapezium EBI'Z as a whole

is equal.

Therefore parallelograms

on the same base being

and in the same parallels

equal to one another are;

—just what it wasmecessary to show.
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Parallelograms

that are on equal bases
and in the same parallels
are equal to one another.

Let there be
parallelograms

ABTA and EZHO

on equal bases,

BI' and ZH,

and in the same parallels,
A© and BH.

fon éotiv  AA fj BT

OLd T& odTd O1) %ol

N EZ ij BT éotw Ton

dote xal | AA tfj EZ éotw Ton
xal xown N AE-

Ol oo | AE

O\ i} AZ

got lom.

g€oTu 8¢ xal } AB tfj AT lon

dvo on ot EA, AB

dVo Tdiic ZA, AT

Toou eiotv

Exatépo ExaTépQ

xal ywvio ) bno ZAT

yovia tf bro EAB

gotw Ton

N €éxTo¢ Tfj Evidg

Bdow dpa | EB

Béoel tfj ZI

lon éotly,

xal 10 EAB tplywvov

w6 AZL tpiyddve

loov EoTar

xowov dgneoden 1o AHE:
howrov dpa 10 ABHA tpanéliov
o w6 EHI'Z tpoaneliew
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xowov mpooxelotwy 1o HBI' tplywvov:
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{oov éotiv.
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Onep £0eL SeTlan.
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"Eotw
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Toic A©, BH-
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esittir AA, BI' kenarina.

Bengzer gekilde o zaman,

EZ, BI" kenarina egittir;

boylece AA da EZ kenarina egittir;
ve ortaktir AE;

dolayisiyla AE, bir biitiin olarak,
AZ kenarina

esittir.

AB da AT kenarina egittir.

O zaman EA ve AB ikilisi

ZA ve AT ikilisine

esittirler

her biri birine;

ve ZAT agis1 da

EAB agisina

esittirl,

dis ag1, i¢ agiya;

dolayisiyla EB tabani

ZI' tabanina

esittir,

ve EAB ii¢geni

AZTI {iggenine

esit olacak;

kaldirilmig olsun, ortak olarak,
AHE;

dolayisiyla kalan ABHA yamugu
kalan EHT'Z yamuguna

esittir;

eklenmis olsun her ikisine birden

HBT ii¢geni;

dolayisiyla ABTA yamugunun
tamami

EBI'Z yamugunun tamamina
esittir.

Dolayisisyla paralelkenarlar;

ayni tabanda olan

ve aym paralellerde olanlar,
birbirlerine egittir;

— gosterilmesi gereken tam buydu.

Paralelkenarlar;

esit tabanlarda olanlar

ve aym paralellerde olanlar
esittirler birbirlerine.

Verilmis olsun
paralelkenarlar

ABTA veEZHO

esit

BI' ve ZH tabanlarinda,
ve ayni

A© ve BH paralellerinde.
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I say that

equal is
parallelogram ABI'A
to EZHO.

For, suppose have been joined
BE and I'O.

And since equal are BI' and ZH,

but ZH to EO is equal,

therefore also BI' to EO© is equal.

And [they] are also parallel.

Also EB and OT join them.

And [STRAIGHTS] that join equals and
parallels in the same parts

are equal and parallel.

[Also therefore EB and HO

are equal and parallel.|

Therefore a parallelogram is EBI'O.

And it is equal to ABI'O.

For it has the same base as it,

BT,

and in the same parallels

as it it is, BI' and A©.

For the same [reason| then,

also EZHO to it, [namely| EBI'O,

is equal;

so that parallelogram ABT'A

to EZHO is equal.

Therefore parallelograms

that are on equal bases

and in the same parallels

are equal to one another;

—just what it was necessary to show.

A
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"Enelebydwoay ydp
ol BE, I'O.

xal émel fon €otiv ) BI' tfj ZH,

aira 1y ZH tff EO eotw o,

xol ) BI' pa tfj EO €otwv Ton.

eiol 8¢ xal mopdAAnIoL.
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ol B¢ Tag loag te xal mapolhhoug Eml
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Toaw te %ol mapdAiniol eiot
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{oon € elol xol mapdhAnhol].
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Baow te yop adTE THY TNV ExEL
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xal €V Tailc avTailc TopaAAnIOLG

gotlv a0t Ttoic BI', AO.

Blot T& a0t O

xoi 10 EZHO 16 avtd ¢ EBI'O

goTw loov:

&ote xal 10 ABI'A napaAAnAéyeaupov

¢ EZHO ot toov.

Ta Gpo mapa A Aoy oL

T énl fowv Bdoewy Gvta

xall €V Tailc avTailc TaEAAANOLC
loa arAfholg Eotiv:

Omep Edel BT ou.
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Iddia ediyorum ki

esittir

ABTA,

EZHO paralelkenarina.

Ciinkii, varsayilsin  birlegtirilmis
oldugu

BE ile I'© kenarlarimin.

Ve esit oldugundan BT ile ZH,

ama ZH, E© kenarina esittir,

dolayisiyla BI' da EO kenarina esittir.

Ve paraleldirler de.

Ayrica”EB ve OI" onlar1 birlegtirir.

Ve esit ve paralelleri ayni tarafta bir-
lestiren dogrular

esit ve paraleldirler.

[Yine dolaysiyla EB ve HO

esit ve paraleldirler.]

Dolayisiyla EBI'O bir paralelkenardir.

Ve esittir ABI'© paralelkenarina.

Ciinkii onunla ayni,

BI' taban1 vardir,

ve onunla ayn paralelleri,

BI' ve A© vardir.

Ayn sebeple o gimdj,

EZHO da ona, [yani] EBT'© paralelke-
narina,

esittir;

boylece ABTA,

EZHO paralelkenarina esittir.

Dolayisiyla paralelkenarlar;

esit tabanlarda olanlar

ve ayn paralellerde olanlar
esittirler birbirlerine;

— gosterilmesi gereken tam buydu.
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Triangles

that are on the same base
and in the same parallels

are equal to one another.

Let there be
triangles ABI" and ABT,
on the same base BT

and in the same parallels
AA and BT.

T tplywva

o éml Tiic avTiic Bdoewe Gvta
xal €V Tailc avTaic TopaAAnOLC
loa GOl EoTiv.

"Eotw

telywva t¢ ABT', ABT

énl Tijc abtijc Bdoewe tfic BI'
xal €V Tailc adTailc TopaAAnOLC
toic AA, BI™

Ucgenler;

ayni tabanda

ve ayni paralellerde olanlar,
esittir birbirlerine.

Verilmis olsun

ABI' ve ABI tiggenleri,
ayni BI' tabaninda

ve ayni

AA ve BI paralellerinde.
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I say that

equal is

triangle ABT

to triangle ABI.

Suppose has been extended
AA on both sides to E and Z,
and through B,

parallel to TA

has been drawn BE,

and through I"

parallel to BA

has been drawn I'Z.

Therefore a parallelogram

is either of EBI'A and ABI'Z;

and they are equal;

for they are on the same base,

BT,

and in the same parallels,

BI' and EZ;

and [it] is

of the parallelogram EBT'A

half

—the triangle ABT;

for the diameter AB cuts it in two;
and of the parallelogram ABI'Z
half

—the triangle ABTY;

for the diameter AT cuts it in two.
[And halves of equals

are equal to one another.]
Therefore equal is

the triangle ABT to the triangle ABT.

Therefore triangles

that are on the same base

and in the same parallels

are equal to one-another;

—just what it was necessary to show.

E
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Triangles

that are on equal bases
and in the same parallels
are equal to one another.

Let there be
triangles ABI" and AEZ

AEYW, OTL
loov éotl
w0 ABI' tpiywvov
w6 ABT tprydve.

ExBeBiricion

N AA &@” éxdrepa t& Yépn éml ta E, Z,
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tfj TA napdiiniog
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goTilv éxdrepov v EBT'A, ABI'Z-
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tfic BT

xol €v Toilc o0 Tolg ToPOAAAAOLS
tiic BI', EZ-

xol EoTL

tob uev EBI'A napaAAnhoypdupou

<

Aulou

0 ABT tpiywvov:

1 yop AB 8iduetpog adto diya téuver
tob 6¢ ABI'Z mapahhnhoyedupou
Autou

w0 ABI tplywvoy:
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[x& B¢ &V Towy Nulon

{oo AR EoTiy].
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0 ABI" tpiywvov 16 ABI toryddve.

T dpa telywva

Ta el Tfic avthic Pdocwe Gvta
xal €V Tailc aUTlc TopaAAnOLC
loo GOl EoTiv:

Omep £0eL SeTCan.

A D

T tplywva

Td €ml lowv Bdoewy Gvta

xol €v Toilc adTole mopohAAoLS
loa GAAAAOLC ETIV.

"Eotw
telywva & ABT', AEZ
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Iddia ediyorum ki
esittir

ABT iicgeni

ABIT iiggenine.

Varsayilsin uzatilmig oldugu

AA dogrusunun her iki kenarda E ve
7 noktalarina,

ve B noktasindan,

T'A kenarina paralel

BE ¢izilmis olsun,

ve I' noktasindan

BA kenarina papalel

I'Z cizilmis olsun.

Dolayisiyla birer paralelkenardir
EBTA ile ABI'Z;

ve bunlar esittir;

ayni

BI' tabaninda,

ve ayni,

BI' ve EZ paralellerinde olduklari icin;
ve

EBTA paralelkenarinin

yarisi

— ABT tiggenidir;

AB kosegeni onu ikiye kestigi igin;
ABI'Z paralelkenarinin

yarisi

— ABI ii¢genidir;

AT kosegeni onu ikiye kestigi icin.
[Ve esitlerin yarilar:

egittirler birbirlerine.]

Dolayisiyla esittir

ABT ii¢geni ABT iiggenine.

Dolayisiyla tiggenler;

ayni tabanda

ve ayni paralellerde olanlar,

esittir birbirlerine;

— gosterilmesi gereken tam buydu.

Ucgenler;

esit tabanlarda

ve ayni paralelerde olanlar,
esittir birbirlerine.

Verilmis olsun
ABI' ve AEZ fi¢genleri
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on equal bases BI' and EZ
and in the same parallels
BZ and AA.

I say that

equal is

triangle ABT

to triangle AEZ.

For, suppose has been extended
AA on both sides to H and O,
and through B,

parallel to T'A,

has been drawn BH,

and through 7,

parallel to AE,

has been drawn ZO.

Therefore a parallelogram

is either of HBT'A and AEZO;

and HBTA [is] equal to AEZO;

for they are on equal bases,

BI' and EZ,

and in the same parallels,

BZ and HO;

and |[it] is

of the parallelogram HBI'A

half

—the triangle ABT.

For the diameter AB cuts it in two;
and of the parallelogram AEZO
half

—the triangle ZEA;

for the diameter AZ cuts it in_ two.
[And halves of equals

are equal to one another |
Therefore equal is

the triangle ABI to the triangle AEZ:

Therefore triangles

that are on equal bases

and‘in the same parallels

are equal to one another;

—just what it. was necessary to show.
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Equal triangles
that are on the same base

eml lowv Bdoewv tév BI', EZ
xol €v Toilc adTole mopoAAAoLS
toic BZ, AA-

AEYW, OTL
loov Eéotl
w0 ABT tpiywvov
w6 AEZ torydvo.
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xol €v Toilc adTole mopoAAAoLS
loa @Al EoTiv:
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esit BI' ve EZ tabanlarinda
ve ayni
BZ ve AA paralellerinde.

Iddia ediyorum ki
egittir

ABI {icgeni

AEZ iiggenine.

Ciinkii varsayilsin uzatilmig oldugu

AA kenarimmn her iki kenarda H ve ©
noktalarina,

ve B noktasindan,

T'A kenarma paralel,

BH ¢izilmig olsun,

ve 7Z noktasindan,

AE kenarina paralel,

70O ¢izilmis olsun.

Dolayisiyla birer paralelkenardir

HBTA ile AEZO;

ve HBTA egittir AEZO paralelke-
narina;

esit,

BI' ve EZ tabanlarinda,

ve ayni,

BZ ve HO paralellerinde olduklar:
icin;

ve

HBTI'A paralelkenarinin

yarisi

—ABI {i¢genidir.

AB kosegeni onu ikiye kestigi igin;

ve AEZO paralelkenarimin

yarisi

— ZEA {iggenidir;

AZ koégegeni onu ikiye kestigi i¢in.

[Ve esitlerin yarilar:

egittirler birbirlerine.]

Dolayisiyla esittir

ABT iicgeni AEZ ii¢genine.

Dolayisiyla tiggenler;

esit tabanlarda

ve ayni paralelerde olanlar,

esittir birbirlerine;

— gosterilmesi gereken tam buydu.

Esit icgenler;
ayni tabanda
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and in the same parts
are also in the same parallels.

Let there be

equal triangles ABI" and ABT,
being on the same base

and on the same side of BI'.

I say that
they are also in the same parallels.

For suppose has been joined AA.

I say that
parallel is AA to BT

For if not,

suppose there has been drawn
through the point A

parallel to the STRAIGHT BI'

AE,

and there has been joined EI'.
Equal therefore is

the triangle ABT’

to the triangle EBT;

for on the same base

as it it is, BT,

and in the same parallels.

But ABT is equal to ABT.

Also therefore ABI' to EBT is equal,
the greater to the less;

which is impossible.

Therefore is not parallel AE to BI'.
Similarly then we shall show that
neither is any other but AAj
therefore AA is parallel to BI'.

Therefore equal triangles
that are.on the same base
and in'the same parts
arealso in the same parallels;

—just what it was necessary to show.
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Equal triangles
that are on equal bases
and in the same parts

nal €l To T e
xol €v Toilc adTole mapoh Aol EoTiv.

"Eotw
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ve onun ayni tarafinda olan,
ayni paralellerdedirler de.

Verilmis olsun

ABT ve ABT esit iiggenleri,
ayni BI' tabaninda

ve onun ayni tarafinda olan .

Iddia ediyorum ki
ayni paralellerdedirler de.

Cilinkii AA dogrusunun birlegtirilmis
oldugu varsayilsin.

Iddia_ediyorum ki
paraleldir AA, BI' tabanina.

Cunkii eger degil ise,

Gizilmis oldugu varsayilsin

A noktasindan

BI' dogrusuna paralel

AE.dogrusunun,

ve birlestirildigi ET" dogrusunun.

Esittir dolayisiyla

ABT iicgeni

EBI ii¢genine;

onunla ayni

BI' tabaninda,

ve ayni paralellerde oldugu igin.

Ama ABT esittir ABI tiggenine.

Ve dolayisiyla ABI', EBI' iiggenine
esittir,

biiyiik kiigiige;

ki bu imkansizdir.

Dolayisiyla paralel degildir AE, BT’
dogrusuna.

Bengzer gekilde o zaman gosterecegiz ki

AA disindakiler de paralel degildid ;

dolayisiyla AA, BI' dogrusuna paar-
aleldir.

Dolayisiyla esit licgenler;

ayni tabanda

ve onun ayni tarafinda olan,

ayni paralellerdedirler de;

— gosterilmesi gereken tam buydu.

Esit ticgenler,
esit tabanlarda
ve aym tarafta olan,
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are also in the same parallels.

Let there be

equal triangles ABT" and I'AE,
on equal bases BI' and I'E,
and in the same parts.

I say that
they are also in the same parallels.

For suppose AA has been joined.

I say that
parallel is AA to BE.

For if not,

suppose there has been drawn
through the point A,

parallel to BE,

AZ,

and there has been joined ZE.
Equal therefore is

the triangle ABT’

to the triangle ZI'E;

for they are on equal bases,

BT and T'E,

and in the same parallels,

BE and AZ.

But the triangle ABI’

is equal to the [triangle] AT'E;
also therefore the [triangle] ATE
is equal to the triangle ZI'E,

the greater to the less;

which is impossible.

Therefore is not parallel AZto BE.
Similarly then we shall show that
neither is any other but AA;
therefore AA to BE is parallel.

Therefore equal triangles

that are on equal bases

and in the same parts

are also in the same parallels;

—just what it was necessary to show.

3.41

If a parallelogram
have the same base as a triangle,

xol €v Toilc adTole mapoh Aol EoTiv.
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ayni paralelerdedirler de.

Verilmis olsun

esit ABT" ve T'AE ti¢genleri,
esit BI' ve I'E tabanlarinda,
ve ayni tarafta olan.

Iddia ediyorum ki
ayni paralellerdedirler de.

Clnkii varsayisin AA dogrusunun
birlestirildigi.

Iddia ediyorum ki
paraleldir AA; BE dogrusuna.

Cinkil eger degil ise,

varsayilsin birlegtirildigi

A noktasindan,

BE dogrusuna paralel,

AZ dogrusunun,

ve birlestirildigi ZE dogrusunun.

Dolayisiyla egittir

ABT iicgeni

7T'E iiggenine;

esit,

BI' ve I'E tabanlarinda,

ve ayni,

BE ve AZ paralellerinde olduklari i¢in.

Fakat ABI ii¢geni

esittir AT'E {i¢genine;

ve dolayisiyla AT'E ti¢genini

esittir ZI'E {i¢genine,

biiyiik kiigiige;

ki bu imkansizdir.

Dolayisiyla paralel degildir AZ, BE
dogrusuna.

Bengzer gekilde o zaman gosterecegiz ki

AA digindakiler de paralel degildid ;

dolayisiyla AA, BE dogrusuna paar-
aleldir.

Dolayisiyla esit ticgenler,

esit tabanlarda

ve ayni tarafta olan,

ayni paralelerdedirler de;

— gosterilmesi gereken tam buydu.

Eger bir paralelkenar
bir {iggenle ayni tabana sahipse,
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and be in the same parallels,
double is
the parallelogram of the triangle.

For, the parallelogram ABTA
as the triangle EBT,
—suppose it has the same base, BT,

and is in the same parallels,
BI' and AE.

I say that

double is

the parallelogram ABT'A
of the triangle BET'.

For, suppose AT has been joined.

Equal is the triangle ABT’

to the triangle EBT;

for it is on the same base as it,
BT,

and in the same parallels,

BI' and AE.

But the parallelogram ABT'A

is double of the triangle ABTY;

for the diameter AI" cuts it in two;
so that the parallelogram ABT'A
also of the triangle EBI" is double.

Therefore, if a parallelogram

have the same base as a triangle,

and be in the same parallels,

double is

the parallelogram of the triangle;
—just what it was necessary to show.
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To the given triangle equal,
a parallelogram to construct
in the given rectilineal angle.

Let be
the given triangle ABT,
and the given rectilineal angle, A.

It is necessary then

to the triangle ABI" equal

a parallelogram to construct
in the rectilineal angle A.

Suppose BI" has been cut in two at E,
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ve ayn1 paralelerdeyse,
iki katidir
paralelkenar, iiggenin.

Cinkii ABI'A paralelkenarinin
EBI iiggeniyle,
—sayn1 BI' tabani oldugu varsayilsin,

ve ayni
BI' ve AE paralelerinde olduklar:.

Iddia ediyorum ki
iki katidir

ABTA paralelkenar:
BET ii¢geninin.

Clinkii, varsayilsin ATI' dogrusunun
birlestirildigi.

Esittir ABT tiggeni

EBT {icgenine;

onunla ayni,

BI' tabanina sahip,

ve ayni

BI' ve AE paralelerinde oldugu igin.
Fakat ABI'A paralelkenari

iki katidir ABT {i¢geninin;

AT kosegeni onu ikiye kestiginden;
boylece ABI'A paralelkenar: da
grEBG iiggeninin iki katidir.

Dolayisiyla, eger bir paralelkenar
bir {iggenle ayni tabana sahipse,

ve ayn1 paralelerdeyse,

iki katidir

paralelkenar, licgenin;

— gosterilmesi gereken tam buydu.

Verilen bir iiggene esit,
bir paralelkenar:
verilen bir diizkenar agida insa etmek.

Verilen
iiggen ABT,
ve verilen diizkenar a¢i A olsun.

Simdi gerklidir

ABI {i¢genine esit

bir paralelkenarin

A diizkenar agisina inga edilmesi.

Varsayilsim BI' kenarmmin E nok-
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and there has been joined AE,
and there has been constructed
on the STRAIGHT ET,

and at the point E on it,

to angle A equal,

T'EZ,

also, through A, parallel to ET,
suppose AH has been drawn,
and through T, parallel to EZ,
suppose I'H has been drawn;
therefore a parallelogram is ZET'H.

And since equal is BE to ET’,
equal is also

triangle ABE to triangle AET;
for they are on equal bases,
BE and ET,

and in the same parallels,

BI' and AH;

double therefore is

triangle ABT of triangle AET.
also is

parallelogram ZET'H

double of triangle AEL;

for it has the same base as it,
and

is in the same parallels as it;
therefore is equal

the parallelogram ZET'H

to the triangle ABT.

And it has angle I'EZ

equal to the given A.

Therefore, to the given triangle ABI’
equal,

a parallelogram has been constructed,
ZETH,

in theangle I'EZ,

which is equal to A;

—just what it was necessary to do.

3-43

Of any parallelogram,

of the parallelograms about the diam-
eter,

the complements

xal énelelydw N AE,

%0l GUVECTATW

npoc tfj EI' etldela

xal T¢ mpog avti] onueiw 16 E

] A yovia Ton

7 bro I'EZ,

xai Suo pev ot A tfj EI' napdhinioc
o ) AH,

o 6t o I' tff EZ napdhiniog
Aydw f I'H:

napahAnAGypaupoy deo éotl to ZEIH.

xal énel fon €éotiv ) BE tfj ET,

loov éoTi xal

w0 ABE tplywvov 16 AEIL tpryove:
énl e yop lowv Pdoewv eiot

v BE, EI’

xol €v Toilc adTole mopohAAAoLS

toic BI', AH:

duthdolov dpa EoTl

0 ABI tpiywvov 100 AEI" tpiy@vou.
goTi 8¢ xal

10 ZEI'H mapahAnhoypappov
dinhdoloy, ol AET tpurychvou-

Bdowy te yap adTE THY 0TV EXEL

ol

v Tollg a0Talg EOTly aUTH MOPAAANAOLC
loov dpa €oTl

10 ZET'H mapalAnhéyeoppoyv

6 ABI' tpiyddvo.

xal Exel Ty Vo 'EZ ywviay

lonv 1] Sodeloy tf] A.

T dpa dovévtt Tplydve t6 ABI
{oov

TOEUAANAGY QOULOV GUVEC TALTOL
to ZEI'H

év yovia tfj bno I'EZ,

Aue éotiv Ton tf] A-

Omep €del molfjoou.
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tasinda ikiye kesildigi

ve AE dogrusunun birlestirildigi,

ve inga edildigi

EI' dogrusunda,

ve lizerindekiE noktasinda,

A agisina esit,

T'EZ acisinin,

ayrica, A noktasindan, EI' dogrusuna
paralel,

AH dogrusunun
varsay1lsin,

ve I' noktasindan, EZ dogrusuna par-
alel,

T'H dogrusunun
varsayilsin;

dolayisiyla ZET'H bir paralelkenardir.

gizilmis oldugu

Gizilmis oldugu

Ve  esit oldugundan BE, ETI’
dogrusuna,

esittir

ABE iiggeni de AET tiggenine;

tabanlar:

BE ve EI esit,

ve ayni

BI" ve AH paralelerinde olduklar: i¢in;

iki katidir dolayisiyla

ABI {i¢geni AET" iiggeninin,

ayrica

ZET'H paralelkenari

iki katidir AET" ti¢geninin;

onunla ayni tabani oldugu,

ve

onunla ayni paralellerde oldugu i¢in;

dolayisiyla esittir

ZET'H paralelkenari

ABT iicgenine.

Ve onun I'EZ acis1

esittir verilen A agisina.

Dolayisiyla, verilen ABI tiggenine
esit,

bir paralelkenar,

ZET'H, inga edilmis oldu

T'EZ agisinda,

A agisia esit olan;

— yapilmasi gereken tam buydu.

Herhangi bir paralelkenarin,

kosegeni etrafindaki paralelkenarlarin,
tliimleyenleri

esittir birbirlerine.
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are equal to one another.

Let there be

a parallelogram ABTA|

and its diameter, AT,

and about AT

let be parallelograms,

EO© and ZH,*

and the so-called® complements,
BK and KA.

I say that
equal is the complement BK
to the complement KA.

For, since a parallelogram is

ABTA,

and its diameter, AT,

equal is

triangle ABT to triangle ATA.

Moreover, since a parallelogram is

Eo,

and its diameter, AK,

equal is

triangle AEK to triangle AOK.

Then for the same [reasons] also

triangle KZI" to KHI is equal.

Since then triangle AEK

is equal to triangle AOK,

and KZI" to KHT",

triangle AEK with KHI

is equal

to triangle AOK with KZI';

also is triangle ABI', as a whole,

equal to AAT, as a whole;

therefore the complement BK remain-
ing

to the complement KA remaining

is equal.

Therefore, of any parallelogram area,
of the about-the-diameter
parallelograms,

the complements

aresequal to one another;

—just what it was necessary to show.

3-44

loa aAAAIoLG EaTiv.

"Eotw

napahAnAGypaupoy 10 ABTA,
diuduetpog 6t avtob 1 AL,

nepl 6¢ v AT
TAUPUAANAGY PO UEV EOTW

wo EO, ZH,

TO O AEYOUEVOL TUPAUTANEOUOTAL
o BK, KA:

AEYW, OTL
Toov €oti 16 BK nopoamiripmua
6 KA nopoaminpouatt.

‘Emel yap nopahAnhoypouudy Eot
10 ABTA,

dudpetpog 6¢ avtob 1 AL,

loov éotl

w0 ABI tpiywvov 16 ATA tpiyove.
TAAWY, ETEl ToRUAANAOY pouUdVECTL
10 EO,

dudpetpog 8¢ avtod eotivin AK,
loov éotl

w0 AEK tplywvov 16 AOK terycdve.
O o od T B1) Mol

10 KZTI" tplywvov ¢ KHI' éotwv ioov.
génel obv 10 pev AEK tplywvov

6 AOK Tpiydve gotiv Tooy,

70 6 KZIN w6 KHI,

w0 AEK tplywvoy petd tob KHI?
loov éotl

16 AOK tpiydhve yetd tob KZI™
€oTL.0¢ xal 6hov to ABI' tplywvoy
OAe 16 AAT Toov:

hownov dpa 10 BK mapamhipwua
o 16 KA napaminpeyortt

gotv loov.

Iovtoc dpa taparAnhoyeduuou ywelou
TV Tepl TV BLAUETEOY

TAPUANNAOY PAUPWY

T MOPATANPOUATA

loa aAAAIoLG EaTiv:

Omep €0eL SeTCan.

A H A
E/\/K

*Here Euclid can use two letters without qualification for a par-
allelogram, because they are not unqualified in the Greek: they take
the neuter article, while a line takes the feminine article.

2This is Heath’s translation. The Greek does not require any-
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Verilmis olsun

bir ABI'A paralelkenari,
ve onun AT kégegeni,

ve AT etrafinda
paralelkenarlar,

E© ve ZH,

ve bunlarin tiimleyenleri,

BK ile KA.

Iddia ediyorum
esittir BK tiimleyeni
KA tiimleyenine.

Ciinkt, bir paralelkenar oldugundan
ABTA,

ve grAG, onun kosegeni,

esittir

ABI {iggeni AT'A {i¢cgenine.

Dahasi, bir paralelkenar oldugundan
Eo,

AK,onun kosegeni,

esittir

AEK iiggeni AOKiicgenine.
Simdifor ayni nedenle

KZT' esittir KHI tiggenine.

O zaman AEK

egit oldugundan AOK {i¢genine,

ve KZI', KHI" {icgenine,

AEK ile KHT {i¢genleri

esittirl

AOK ile KZT" iiggenlerine;

ayrica ABI iiggeninin timi

egittir AAT tiggeninin tiimiine;
dolayisiyla geriye kalan BK tiimleyeni,
geriye kalan KA tiimleyenine
esittir.

Dolayisiyla, herhangi bir paralelke-
narin,

kosegeni etrafindaki paralelkenarlarin,

tlimleyenleri

esittir birbirlerine;

— gosterilmesi gereken tam buydu.

thing corresponding to ‘so-’. The LSJ lexicon [10] gives the present
proposition as the original geometrical use of nopanifpwuo—other
meanings are ‘expletive’ and a certain flowering herb.
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Along the given STRAIGHT,
equal to the given triangle,
to apply a parallelogram

in the given rectilineal angle.

Let be

the given STRAIGHT AB,

and the given triangle, T,

and the given rectilineal angle, A.

It is necessary then

along the given STRAIGHT AB
equal to the given triangle "
to appy a parallelogram

in an equal to the angle A.

Suppose has been constructed
equal to triangle I,

a parallelogram BEZH

in angle EBH,

which is equal to A;

and let it be laid down

so that on a STRAIGHT is BE
with AB,

and suppose has been drawn through
ZH to O,

and through A,

parallel to either of BH and EZ,
suppose there has been drawn
Ao,

and suppose there has been joined
OB.

And since on the parallels A© and EZ

fell the STRAIGHT ©Z,

the angles AOZ and ©ZE

are equal to two RIGHTS.

Therefore BOH and HZE

are less than two RIGHTS.

And [STRAIGHTs| from [angles| that
are less

than two RIGHTS,

extended to the infinite,

fall together.

Therefore ©B and ZE, extended,

fall together.

Suppose they have been extended,

and they have fallen together at K,

and through the point K,

parallel to either of EA and ZO,

suppose has been drawn KA,

and suppose have been extended ©A
and HB

to the points A and M.

A parallelogram therefore is ©AKZ,
a diameter of it is OK,

and about ©K [are]

the parallelograms AH and ME,
and the so-called complements,

AB and BZ;

IMopd v dodeioav ebdciay

16 80¥EVTL Ty VL Toov
TAPOAANASY ooV TapaBohely

v tfj dovelon ywvia edfuypduuw.

"Eotw

7 uév doldeioa ebieio ) AB,

10 8¢ dovev Tplywvov To T,

7 8¢ dodeioa ywvio evdiypauuog 1 A

el o)

Tapd T dodeloay evdelay v AB
16 do¥évTL Tprywvw 6 I Toov
TAPUAANAGYpapOY TTapaBolely

év ion ) A yovia.

Yuveotdtw

w6 I' tpiydve Toov
TapoAAnAGYeopuov 10 BEZH
év ywvia tfj bno EBH,

A éotv Ton Tfj A

xal xelodw

&ote en” ebleloc elvon Ty BE
] AB,

xal Sufyde

N ZH ént w0 O,

xol O ot A

onotépa t&v BH, EZ
Tapdhinioc Ayvw 7 AO,
xal éneledydw n OB.

ol €mel el mapaAlfloue toc AO, EZ

eVlela evéneoey 1) OZ,

ai/dpa o AOZ, OZE ywvia

duoly 6paic.cioty Toal.

ol &po o BOH, HZE

000 6p0@V ENdoCOVES cloty:

ol 8¢ dmo Elaccdvwy 1) Bvo 6p0GY eig
Grelpov ExPBariduevor

CUUTITTOVGLY:

al ©B, ZE 8po éxBaridpevan

ouuTeEcOLVTAL.

exPepriodwoay

xol cupmnTéTwoay xatd 1o K,
xoll 6ua Tol K onuelou

onotépa v EA, ZO napdhiniog
fixdo n KA,

xal ExBePAiotnoay ai ©A, HB
ént o A, M onueia.

TapahAnAGYpaupov dpa eotl 10 OAKZ,
diduetpog 6t avtol 1 OK,

nepl 8¢ Ty OK

nopoAAnhoypauua pev o AH, ME,

T OE AEYOUEVOL TOPAUTATPMUATOL

o AB, BZ:
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Verilen bir dogru boyunca
verilen bir iiggene esit,

bir paralel kenar1 yerlestirmek
verilen bir diiz kenar agida.

Verilen dogru AB,
ve verilen iiggen T,
ve verlen diizkenar ac1 A olsun.

Simdi gereklidir

verilen AB dogrusu boyunca
I" {iggenine esit

bir paralelkenar:

A agisinda yerlegtirmek.

Varsayilsin inga edildigi

T iicgenine esit,

bir BEZH paralelkenarinin

EBH acisinda,

esit olanA agisina;

ve Oyle yerlegtirilmig olsun ki

bir dogruda kalsin BE,

AB ile,

ve ¢izilmis olsun

ZH dogrusundan © noktasina,

ve A noktasindan,

paralel olan BH ve EZ dogrularindan
birine,

¢izilmig olsun

AO,

ve birlegtirilmis olsun

OB.

Ve AO ile EZ paralellerinin iizerine
diigtiigiinden ©Z dogrusu,

AOZ ve OZE aglar

esittir iki dik aciya.

Dolayisiyla BOH veHZE
kiigiiktiir iki dik acidan.

Ve kiicgiik olanlardan

iki dik acidan,

uzatildiklarinda sonsuza,
birbirlerine diigerler dogrular.
Dolayisiyla ©B ve ZE, uzatilirsa,
birbirlerine diigerler.

Varsayilsin uzatildiklari,

ve K noktasinda kesigtikleri,

ve K noktasindan,

paralel olan EA veya Z©O dogrusuna,

Gizilmis olsun KA,

ve uzatilmig olsunlar ©A ve HB dogru-
lar1

A ve M noktalarindan.

Bir paralelkenardir dolayisiyla O AKZ,
ve onun k¢segeni OK|

ve OK etrafindadir

AH ve ME paralelkenarlari,

ve bunlarin tiimleyenleris,

AB ileBZ;
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equal therefore is AB to BZ.
But BZ to triangle I is equal.
Also therefore AB to I' is equal.
And since equal is

angle HBE to ABM,

but HBE to A is equal,

also therefore ABM to A

is equal.

Therefore, along the given STRAIGHT,
AB,

equal to the given triangle, T,

a parallelogram has been applied,
AB,

in the angle ABM,

which is equal to A;

—just what it was necessary to do.

3-45

To the given rectilineal [figure] equal
a parallelogram to construct
in the given rectilineal angle.

Let be
the given rectilineal [figure] ABT'A,
and the given rectilineal angle, E:

It is necessary then

to the rectilineal ABI'A equal
a parallelogram to construct
in the given angle E.

Suppose has been joined AB,

and suppose has been constructed,
equal to the triangle ABA,

a parallelogram, ZO,

in the angle OKZ,

which is equal to E;

and suppose there has been applied
along the STRAIGHT HO,

equal to triangle ABT,

a parallelogram, HM,

in the angle HOM,

which is equal to E.

And since angle E

to either of ©KZ and HOM

is equal,

therefore also ©KZ to HOM

is equal.

Let KOH be added in common;

{oov dpa €otl 10 AB % BZ.

ahAd To BZ 16 I' tpiyddvey Eatly Toov:
xail 10 AB dpa 16 I' éotv Toov.

ol énel Ton éotly

1 o HBE ywvia tfj Undo ABM,
dZha ) o HBE tfj A éow Tom,

xal 1) Ond ABM dpa tff A yovia
gotly lom.

IMopd Ty Boveioay dpa ebdeioy
v AB

16 do¥évTL Tprywvw 6 I Toov
TAPAUAANAGY papov TtapaBEBANTOL
w0 AB

év ywvia tfj Uno ABM,

A€o Ton Tfj A

Omep €del molfioou.
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esittirler dolayisiyla AB ile BZ
tiimleyenlerine.

Ama BZ, T" {icgenine esittir.

Dolaysisiyla AB da I' {icgenine egittir.

Ve esit oldugundan

HBE, ABM agisina,

fakat HBE, A acisina esit,

dolayisiyla ABM de A agisina

esittir.

Dolaysisyla, verilen bir,

AB dogrusu boyunca,

verilen bir ['liggenine esit,

bir,

AB paralelkenar: yerlestirilmis oldu,
ABM agisinda,

egit olan A agisina;

~— yapilmasi gereken tam buydu.

K

1T

H A

T dodévt ehduypduue toov
TUEOAANASY COUOY GUG THoo VoL
v Tfj dovelon ywvia ebduypduuw.

"Eotw
T0 Yev.Sovev eviYpoppov T ABIA,
1 6¢ doveioa ywvio cvtiypauuog 1 B

et oM

16 ABT'A edQuypdupe toov
TUROANNASY OOV UG THoUG VoL
v tfj SoVelon ywvia Tfj E.

‘EneleOydw  AB,

%0l CUVECTATE

w6 ABA tpiydve Toov
TUPOAANASY ooV TO ZO
év 1f] bno OKZ ywvlia,

A éotw Ton tfj E-

xail opoPBeBAfodw

nopd Ty HO eddeloy

w6 ABT tprydve ooy
TapoAAnAGYeopuov 1o HM
év 1fj bno HOM yoviq,

A éotw Ton tfj E.

xal émel ) E yovia

exatépa &y Uno ©OKZ, HOM
got lom,

xal 1) Ono OKZ dpa i bno HOM
gotw fom.

xow1) mpooxelotw 1 bno KOH:

A

Verilen bir diizkenar [figiire| esitl
bir paralelkenar inga etmek,
verilen diizkenar acida.

Verilmis olsun
ABTA diizkenar [figiirii],
ve diizkenar E acisi.

Gereklidir gimdi

ABTI'A diizkenarina egit

bir paralelkenar inga etmek,
verilen E agisinda.

Birlegtirilmis oldugu AB dogrusunun,
ve inga edilmig olsun,
ABA {i¢genine egit,
bir Z© paralelkenari,
OKZ acisinda,

esit olan E acisina;

ve yerlegtirilmis olsun
HO dogrusu boyunca ,
ABT iiggenine esit,
bir HM paralelkenari,
HOM agisinda,

esit olan E agisina.

Ve E agisi

OKZ ve HOM agcilarinin her birine
esit oldugundan,

OKZ da HOM agisina

esittir.

Eklenmis olsun KOH ortak olarak;
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therefore ZK© and KOH

to KOH and HOM

are equal.

But ZK© and KOH

are equal to two RIGHTS;

therefore also KOH and HOM

are equal to two RIGHTS.

Then to some STRAIGHT, HO,

and at the same point, O,

two STRAIGHTs, KO and ©OM,

not lying in the same parts,

the adjacent angles

make equal to two RIGHTS.

In a STRAIGHT then are KO and OM;

and since on the parallels KM and ZH

fell the STRAIGHT ©OH,

the alternate angles MOH and ©HZ

are equal to one another.

Let ©HA be added in common;

therefore MOH and ©HA

to ©HZ and ©HA

are equal.

But MOH and ©HA

are equal to two RIGHTS;

therefore also ©HZ and ©HA

are equal to two RIGHTS;

therefore on a STRAIGHT are ZH and
HA.

And since ZK to ©H

is equal and parallel,

but also ©H to MA,

therefore also KZ to MA

is equal and parallel;

and join them

KM and ZA, which are STRAIGHTS;

therefore also KM and ZA

are equal and parallel;

a parallelogram therefore is KZAM.

And since equal is

triangle ABA

to the parallelogram ZO,

and ABT" to HM,

therefores as a whole,

the rectilineal ABI'A

to parallelogram KZAM as a whole

is equal.

Therefore, to the given rectilineal [fig-
ure|, ABTA, equal,

a parallelogram has been constructed,

KZAM,

in the angle ZKM,

which is equal to the given E;

—just what it was necessary to do.

al dea Uno ZKO, KOH
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dolayisiyla ZKO ve KOH,

KOH ve HOM agilarina

esittirler.

Fakat ZK© ve KOH

esittirler iki dik agiya;

dolayisiyla KOH ve HOM acilarida

esittirler iki dik aciya.

Simdi bir HO dogrusuna,

ve ayni © noktasinda,

iki KO ve ©OM dogrulari,

ayni tarafta kalmayan,

komgu agilar:

iki dik aciya‘esit yapar.

O zaman bir dogrudadir KO ve OM;

ve KM<ve ZH paralelleri {izerine

diigtiiglinden ©H dogrusu,

ters MOH ve ©OHZ acilar

esittir birbirine.

eklenmig olsun ©HA ortak olarak;

dolayisiyla MOH ve ©HA,

OHZ ve OHA agilarina

egittirler.

Fakat MOH ve ©OHA

esittirler iki dik agiya;

dolayisiyla OHZ ve ©OHA da

esittirler iki dik agiya;

dolaysisyla bir dogru iizerindedir ZH
ve HA.

Ve oldugundan ZK, ©H dogrusuna

esit ve paralel,

ve de ©H, MA dogrusuna,

dolayisiyla KZ da MA dogrusuna

esit ve paraleldir;

ve birlegtirir onlar1 KM ile ZA, ki bun-
larda dogrulardir;

dolayisiyla KM ve ZA da

esit ve paraleldirler;

dolayisiyla KZAM bir paralelkenardir.

Ve esit oldugundan

ABA {i¢geni

7.0 paralelkenarina,

ve ABI', HM paralelkenarina,

dolayisisyla, bir biitiin olarak,

ABTA diizkenar

bir biitiin olarak KZAM paralelke-
narna

esittir.

Dolayisiyla, verilen diizkenar ABT'A
figliriine esit,

bir KZAM paralelkenar: inga edilmis
oldu,

ZKM agisinda,

esit olan verilmis E acisina;

— yapilmasi gereken tam buydu.

V<[]
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On the given STRAIGHT
to set up a square.

Let be
the given STRAIGHT AB.

It is required then
on the STRAIGHT AB
to set up a square.

Suppose there has been drawn

to the STRAIGHT AB,

at the point A of it,

at a RIGHT,

AT,

and suppose there has been laid down,
equal to AB,

AA;

and through the point A,

parallel to AB,

suppose there has been drawn AE;
and through the point B,

parallel to AA,

suppose there has been drawn BE.

A parallelogram therefore is AAEB;
equal therefore is AB to AE,

and AA to BE.

But AB to AA is equal.

Therefore the four

BA, AA, AE, and EB

are equal to one another;
equilateral therefore

is the parallelogram AAEB.

I say then.that
it is also'right-angled.

For, since on the parallels AB and AE
fell the STRAIGHT AA,

therefore the angles BAA and AAE
are equal to two RIGHTS.

And BAA is right;

right therefore is AAE:!

And of parallelogram areas

the opposite sides and angles

are equal to one another.

Right therefore is either

of the opposite angles ABE and BEA,;
right-angled therefore is AAEB.

And it was shown also equilateral.

A square therefore it is;

and it is on the STRAIGHT AB

set up;

—just what it was necessary to do.

‘Ao tic dodelone eddelac
TETPAY VOV Avorypdou.

"Eotw
1 Sodeloa evdelo ) AB-

el oM
ano tfic AB ebdelog
TETPAYWVOV dvarypddou.

"Hydw

tfj AB edlela

and tol mpoc adtij onpeiov Tob A
Tpog 6pddc

.’(-] AF)

xoll xeloVw

tfj AB Ton

nAA-

xal 8ud uev 1ol A onueiov
tfj AB nopdAinhoc

fiydo 7 AE,

oud 6€ Tob B onueiou

i AA mopdXknkog

Aydow 1 BE.

napahAnAoyeaupoy dpaeotl o AAEB:-
{on dpa €otiv N uev AB tfj AE,

1 ¢ AA i BE.

Graha ) AB tfi AA ot Ton

ol TEcoopES dpa

at BA, AA, AE, EB

Toow ahAAhoug eiotv:

lobmAeupov dpal

gotl 10 AAEB rapolAnh6ypauoy.

AEYw 01, 6TL
%ol 6p00YMVIOV.

énel ydp eic topodifhoug tdg AB, AE
evlela evéneoev 1) AA,
al Gpo bro BAA, AAE ywviou
000 6pbdic Toa elotv.
6p01) 8¢ 1 Umo BAA-
opU1) dpa xal 1) bo AAE.
TEHV 0E TAPAAANAOYEAUULY YwpltY
ol dmevavtiov Thevpal te xal ywviol
Toaw dAAAAoug eloty:
6p01) dpa xal Exatépa
v anevavtiov tev Omo ABE, BEA
YWVLEV
opdoymviov dpa ot 0 AAEB.
€delydn ¢ %ol iodmheupoy.

Tetpdywvov dpa Eotiv:

xaf Eotty ano tfic AB ebdelag
AvaryeypaUpé VoV

Omep €del molfjoou.
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Verilen bir dogruda
bir kare kurmak.

Verilmis olsun
AB dogrusu.

Simdi gereklidir
AB dogrusunda
bir kare kurmak.

Cizilmis olsun
AB'dogrusunda,

onun A noktasinda,
dik agida,

AT,

ve yerlestirilmig olsun,
AB dogrusuna esit,
AN

ve A noktasindan,

AB dogrusuna paralel,
Gizilmis olsun AE;

ve B noktasindan,

AA dogrusuna paralel,
BE ¢izilmis olsun.

Bir paralelkenardir dolayisiyla
AAEB;
esittir dolayisiyla AB, AE dogrusuna,
ve AA, BE dogrusuna.
Ama AB, AA dogrusuna esittir.
Dolaysisyla gu doérdii
BA, AA, AE ve EB
birbirlerine egittirler;
eskenardir dolayisiyla
AAEB paralelkenari.

Simdi iddia ediyorum ki
ayni zamanda dik agilidir.

Cinkii, AB ve AE paralellerinin iizer-
ine

diigtiigiinden AA dogrusu,

esittir dolaysiyla BAA ve AAE

iki dik aciya.

Ve BAA diktir;

diktir dolayisiyla AAE.

Ve paralelkenar alanlarin

karsit kenar ve acilari

esittir birbirlerine.

Diktir dolayisiyla her bir

kargit agt ABE ve BEA;

dik acilhidir dolayisiyla AAEB.

Ve gosterilmisti ki eskenardir da.

Bir karedir dolayisiyla o;

ve o AB dogrusu iizerine
kurulmustur;

— yapilmasi gereken tam buydu.
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In right-angled triangles,

the square on the side that subtends
the right angle

is equal

to the squares on the sides that con-
tain the right angle.

Let be
a right-angled triangle, ABT',
having the angle BAI right.

I say that

the square on I'B

is equal

to the squares on BA and AT

For, suppose there has been set up
on BI'

a square, BAET",

and on BA and AT,

HB and OT',

and through A,

parallel to either of BA and I'E,
suppose AA has been drawn;

and suppose have been joined
AA and ZT.

And since right is

either of the angles BAT' and BAH,

on some STRAIGHT, BA,

to the point A on it,

two STRAIGHTs, AT and AH,

not lying in the same parts,

the adjacent angles

make equal to two RIGHTS;

on a STRAIGHT therefore is T'A with
AH.

Then for the same [reason]

also BA with AO is on a STRAIGHT.

And since equal is

angle ABI" to angle ZBA;

for either is RIGHT;

let ABT" be added in common;

therefore ABA as a whole

to ZBI' as a whole

is equal.

And since equal is

r
A E
A B

‘Ev toic 6pfoywvioe tetyddvole

TO Gno Tijc ™V 6pdNV Ywviay Lrotel-
vouong TAELPBC TETEAYWVOV

loov éotl

Tolg and eV TV opUnv ywviay meple-
YOVGEY TAEUPEY TETPAYOVOLG.

"Eotw
tplywvov épdoydviov 1o ABI
6p0nVv Exov Ty Uno BAT ywvioy:

MY, OTL

10 anod tfic BL tetpdywvov

loov éotl

Tol¢ dno t@v BA, AT tetpaydvolc.

Avayeypdgpdw yop

anod uev tiic BI

tetpdywvov 10 BAEL,

ano 0¢ tésv BA| AT

ta HB, Or,

xol O Tot A

onotépa 16y BA, I'E napdiiniog
fiydo f AA-!

xoll enelebydwooy

al AA, 7T

xal émel 60 EoTiv

exotépo 6V Uno BAT, BAH yowdy,
Tpog 01 i eblela tff BA

%ol T8 Teog avTfi onueie ¢ A
dvo evdeion ol AT, AH

un ént T avta péen xelpeva

Tag Egeiic yovlog

duoly 6pvdlc loog Toloboty:

e’ edelog dpa €otiv ) TA fj AH.
Oa & adTd O

xal ) BA tfj AO éonv én’ edldelac.
ol énel Ton éotly

N o ABT yovio tfj bno ZBA-
60 yap Exatépor

xown npooxelodw 1 bo ABI™
Ohn Gpa 1) bo ABA

ohn Tfj bno ZBT

got lom.

xal Emel lon €0ty

N uev AB tfj BT,

*Heiberg’s text [1, p. 110] has A for A at this place and else-
where (though not in the diagram). Probably this is a compositor’s
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Dik agili tiggenlerde,

dik acinin gordiigii kenar {izerindeki
kare

esittir

dik aciy1 igeren kenarlarin tizerindek-
ilere.

Verilmis olsun
dik agili bir ABT {i¢geni
BAT acis1 dik olan.

Iddia ediyorum ki

I'B iizerindeki kare

esittir

BA ve AT iizerlerindeki karelere.

Ciinkii, kurulmus olsun

BI iizerinde

bir BAET karesi,

ve BA ile AT iizerlerinde,

HB ve OT,

ve A noktasindan,

BA ve I'E dogrularina paralel olan,
AA c¢izilmis olsun;

ve birlestirilmisg olsun

AA ve ZT.

Ve dik oldugundan

BATI' ve BAH acilarinin her biri,
bir BA dogrusunda,

tizerindeki A noktasina,

AT ve AH dogrular,

ayni tarafta kalmayan,

bitisik acilar

olugtururlar esit iki dik aciya;

bir dogrudadir dolayisisyla I'A ile AH.
Sonra ayn nedenle

BA ile A© da bir dogrudadir.

Ve esit oldugundan

ABT', ZBA acisina;

her ikiside diktir;

eklenmig olsun ABT her ikisine de;
dolayisiyla ABA agisimin tamami
ZBT" agisinin tamamina

esittir.

Ve esit oldugundan

AB, BI' dogrusuna,

mistake, owing to the similarity in appearance of the two letters,
especially in the font used.
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AB to BT,

and ZB to BA,

the two AB and BA

to the two ZB and BI™?

are equal,

either to either;

and angle ABA

to angle ZBT'

is equal;

therefore the base AA

to the base ZT"

[is] equal,

and the triangle ABA

to the triangle ZBT"

is equal;

and of the triangle ABA

the parallelogram BA is double;

for they have the same base, BA,

and are in the same parallels,

BA and AA;

and of the triangle ZBI'

the square HB is double;

for again they have the same base,

7B,

and are in the same parallels,

7ZB and HT'.

[And of equals,

the doubles are equal to one another.|

Equal therefore is

also the parallelogram BA

to the square HB.

Similarly then,

there being joined AE and BK,

it will be shown that

also the parallelogram I'A

[is] equal to the square OT.

Therefore the square ABEI' as a
whole

to the two squares HB and @I

is equal.

Also is

the square BAEI set up on BT,

and HB and OT on BA and AI.

Therefore the square on the side BI'

is equal

to the squares on the sides BA and
AT.

Therefore in right-angled triangles

the square on the side subtending the
right angle

is equal

to the squares on the sides subtending
the right [angle];

—just what it was necessary to show.

7N 8¢ ZB tij BA,

8o dn ot AB, BA

dvo Tdic ZB, BT

Toau oty

exatépa exatépa

xal ywvia 7 Uno ABA

yovia tf] bno ZBT

lon:

Bdowg dpa ) AA

Bdoer tfj ZI'

[Eowy] Tom,

xai 10 ABA tplywvov

16 ZBI' tpiydhve

gotlv loov:

xod [Eoti] Tob ugv ABA tpiyddvou

dinAdotov 10 BA napadAnhoypoppov:

Bdotv te yop v adTyv Exovat Ty BA

xol €v Toilc ool elol mapaAAiiolg

toic BA, AA:

o0 8¢ ZBI' tpiydvou

duthdotov to HB tetpdywvov:

Bdow Te yap AV THV aOTHY EYOUct

v ZB

xoll €v Toilc ool elot mapaAARAoLs

Toiic ZB, HT'.

[t& B &V lowy

dimhdota toor dAAAAoL Eotiv]

loov dpa EaTl

xail 10 BA mopodAnhoypouuoyv

16 HB tetporydve.

ouolng oM

gmlevyvupévey t6v AE, BK

detydoetan

xal 10 A mopoAAnAoypauuov

loov 16 OI tetpaydve:

éhov dpa 10 BAEL tetpdywvoy

duol toic HB, O tetpaydvolc

loov éotiv.

ol €0l

0 uev BAET tetpdywvov dno tiic BT
Gvorypapey,

to ¢ HB, OT ano tév BA, AT

T0 dpa dno tfic BI' mheuplic tetpdyn-
\olY

loov Eéotl

tolc ano v BA, AT mhevpdv te-
TeAYOVOLC.

‘Ev dpa toic opdoywviolc terywvolg

TO anod Tijg ™V OpdNy Ywvlov UToTEL-
vouong TAeLpdC TETEAYWVOV

loov ol

T0ic &nod TéV Y GpMV [ywviav] nepte-
YOVOEY TAELEEY TETPAYDVOLS:

Omep €del BETE .

2Fitzpatrick considers this ordering of the two straight lines to be
‘obviously a mistake’. But if it is a mistake, how could it have been

made?

T

ve ZB, BA dogrusuna

AB ve BA ikilisi

7B ve BT ikilisine3

esittirler,

her biri birine;

ve ABA agisi

ZBI' agisina

esittir;

dolayisiyla AA tabam

ZT" tabanina

esittir,

ve ABA liggeni

ZBT iicgenine

esittir;

ve ABA {iggeninin

BA paralelkenar: iki katidir;

ayni BA tabanlari eldugu,

ve ayni

BA ve AA parallerinde olduklar igin;
ve ZBT iicgeninin

HB karesi iki katidir;

yine ayni

7B tabanlar1 oldugu

ve ayni

7B ve HI" parallerinde olduklari igin.
[Ve esitlerin,

iki katlar1 birbirlerine egittirler.]
Esittir dolaysiyla

BA paralelkenar: da

HB karesine.

Simdi benzer sekilde,
birlegtirildiginde AE ve BK,
gosterilecek ki

T'A paralelkenar: da

esittir OI karesine.

Dolayisiyla ABEL bir biitiin olarak
HB ve OI iki karesine

esittir.

Ayrica

BAET karesi BI tizerine kurulmustur,
ve HB ve OI", BA ve AT {izerine.
Dolayisiyla BI' kenarindaki kare
esittir

BA ve AT kenarlarindaki karelere.

Dolayisiyla dik agili iiggenlerde,

dik acimin gordiigi kenar {izerindeki
kare

esittir

dik aciy1 igeren kenarlarin tizerindek-
ilere;

— gosterilmesi gereken tam buydu.
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If of a triangle

the square on one of the sides

be equal

to the squares on the remaining sides
of the triangle,

the angle contained

by the two remaining sides of the tri-
angle

is right.

For, of the triangle ABT"

the square on the one side BI"

—suppose it is equal

to the squares on the sides BA and
AT

I say that
right is the angle BAT".

For, suppose has been drawn
from the point A

to the STRAIGHT AT

at RIGHTS

AA,

and let be laid down

equal to BA

AA,

and suppose AI' has been joined.

Since equal is AA to AB;
equal is

also the square on AA

to the square on AB.

Let be added in common

the square on AT’

therefore the squares on AA and AT
are equal

to the squares on BA and AT
But those on AA and AT

are equal

to that on AT

for right is the angle AAT;
and those on BA and AT

are equal

Q
A K
A
7Z
B r
A E

Edv tprydvou

TO Gno W8S TEV TAEUPEHY TETEAYCVOY

Toov i

Tolg amo @V Aolndsv Tol Telydvou dvo
TAEUPEY TETPAYOVOLS,

1 nepleyopévn ywvia

Ono TV Aoy tol  Tply@vou Bvo
TAELEESY

oo EoTiv.

Terydvou yap tol ABI

T0 ano wag tfic BI' mAevpdic tetpdyn-
o

loov €otw

tolc Gno v BA, AT' mhevpdv te-
TEUYOVOLS!

AEYW, OTL
6p01 €ctv 1) Uno BAT ywvia.

"Hydow yép

ano tol A onueiou
tfj A" ebdeia

TPOC O6p0dC

n AA

xail xeloBw

tfj BA Ton

i A,

xal énelelydw N AL

énel Ton éotiv } AA tfj AB,

loov ol

xal T0 ano tfic AA tetpdywvov

6 ano tfic AB tetpaydve.

x0Wvov Tpooxeiovw

T0 ano tiic AL tetpdywvov:

& Gpo dmo v AA, AT tetpdywva
loa ol

tolc &no w6y BA, AT tetpaydvolc.
G\ha Tolc pev amo tiv AA, AT
loov éotl

T0 ano tijic AL

6p01 Ydp éoty 1) Uo AAT ywvio
Toic 8¢ ano v BA, AT

loov éotl
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Eger bir {icgende

bir kenarin lizerindeki kare

esitse

iiggenin geriye kalan kenarlarindaki
karelere,

liggenin geriye kalan kenarlarinca iger-
ilen

acl

diktir.

Cinkii, ABT ii¢geninin

bir BI' kenarindaki karesi
—varsay1lsin egit

BA ve AT kenarlarindaki karelere.

Iddia ediyorum ki
BAT acis1 diktir.

Cilinkii, ¢izilmis olsun

A noktasindan

AT dogrusuna

dik acilarda

AA,

ve yerlestirilmis olsun

BA dogrusuna esit

AA,

ve AI birlegtirilmis olsun.

Esit oldugundan AA, AB kenarina,

esittir

AA iizerindeki kare de

AB iizerindeki kareye.

Eklenmis olsun ortak

AT tizerindeki kare;

dolayisiyla AA ve AT fizerlerindeki
kareler

esittir

BA ve AT iizerlerindeki karelere.

Ama AA ve Al'ler tizerlerindeki

egittir

AT ftizerlerindekine;

AAT ags1 dik oldugundan;

ve BA ile AT iizerlerindekiler
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to that on BT

for it is supposed;
therefore the square on AT’
is equal

to the square on BI;

so that the side AT’

to the side BT

is equal;

and since equal is AA to AB,
and common [is|] AT,
the two AA and AT

to the two BA and AT
are equal;

and the base AA

to the base BT’

[is] equal;

therefore the angle AAT
to the angle BAT

[is] equal.

And right [is] AAT;
right therefore [is] BAT.

If, therefore, of a triangle,

the square on one of the sides

be equal

to the squares on the remaining two
sides,

the angle contained

by the remaining two sides of the tri-
angle

is right;

—just what it was necessary to show.

T0 anod tfic BI™

Ondxettan ydp:

T0 dpa ano tiic Al tetpdywvoyv
loov éoTi

16 ano tfic BI' tetpaydvey:
Mo TE ol TAELEA

n AL <jj BI'

gotw lony

xal énel Ton éotiv ) AA tf] AB,
xown de 1) AT,

0o on ol AA, AT

dvo toic BA, AT

loo elotv:

xal Bdowc i) AT

Bdoer tf] BI'

lon

yovio dpa f Ond AAT
yovia tf] bro BAT

[EoTw] Tom.

6p01) 8¢ 1 o AAT™

6p01) dpa xal 1) Uo BAT'.

‘Edv dpd tpLydvou

TO 4o YLBiC TEV TAEUPEHY TETPGY VOV

loov ]

T0l¢ Amo TEV_AoLTESY Tol TeLyvou dVo
TAEUPEY TETEAYWVOLS,

1) TEELEY OMEVT YwVia

Onod @V Aoy Tol TELY®vou 500
TAEURGSV

6001 EcTiv:

Omep Edel BeTEa.
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are equal

BI' tizerlerindekine;
¢iinkii varsayilds;
dolayisiyla AT iizerlerindeki
esittir

BI tizerlerindeki kareye;
boylece AT kenari

BI' kenarina

esittir;

ve AA, AB kenarina esit oldugundan,
ve AT ortak,

AA ve AT ikilisi

BA ve AT ikilisine
esittirler;

ve AAtaban

BI' tabanina

esittir;

dolayisiyla AAT agisi
BATI acisina

esittir.

Ve AAT diktir;

diktir dolayisiyla BAT'.

Eger dolayisiyla bir tiggende

bir kenarin tizerindeki kare

esitse

iiggenin geriye kalan kenarlarindaki
karelere,

iiggenin geriye kalan kenarlarinca iger-
ilen

acl

diktir;

— gosterilmesi gereken tam buydu.
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