
ΣΤΟΙΧΕΙΩΝ α΄. ELEMENTS BOOK 1

α� ¥ρα ØπÕ ΒΑ∆, Α∆Ε γωνίαι δύο Ñρθα�ς �σαι ε�σίν. I say that (it is) also right-angled. For since the straight-

Ñρθ¾ δ� ¹ ØπÕ ΒΑ∆· Ñρθ¾ ¥ρα κα� ¹ ØπÕ Α∆Ε. τîν line AD falls across the parallel-lines AB and DE, the

δ� παραλληλογράµµων χωρίων α� ¢πεναντίον πλευραί τε (sum of the) angles BAD and ADE is equal to two right-
κα� γωνίαι �σαι ¢λλήλαις ε�σίν· Ñρθ¾ ¥ρα κα� �κατέρα angles [Prop. 1.29]. But BAD (is a) right-angle. Thus,

τîν ¢πεναντίον τîν ØπÕ ΑΒΕ, ΒΕ∆ γωνιîν· Ñρθογώνιον ADE (is) also a right-angle. And for parallelogrammic
¥ρα �στ� τÕ Α∆ΕΒ. �δείχθη δ� κα� �σόπλευρον. figures, the opposite sides and angles are equal to one

another [Prop. 1.34]. Thus, each of the opposite angles

ABE and BED (are) also right-angles. Thus, ADEB is
right-angled. And it was also shown (to be) equilateral.
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Τετράγωνον ¥ρα �στίν· καί �στιν ¢πÕ τÁς ΑΒ εÙθείας Thus, (ADEB) is a square [Def. 1.22]. And it is de-

¢ναγεγραµµένον· Óπερ �δει ποιÁσαι. scribed on the straight-line AB. (Which is) the very thing
it was required to do.

µζ΄. Proposition 47

'Εν το�ς Ñρθογωνίοις τριγώνοις τÕ ¢πÕ τÁς τ¾ν In a right-angled triangle, the square on the side

Ñρθ¾ν γωνίαν Øποτεινούσης πλευρ©ς τετράγωνον �σον subtending the right-angle is equal to the (sum of the)
�στ� το�ς ¢πÕ τîν τ¾ν Ñρθ¾ν γωνίαν περιεχουσîν squares on the sides surrounding the right-angle.

πλευρîν τετραγώνοις. Let ABC be a right-angled triangle having the right-
�Εστω τρίγωνον Ñρθογώνιον τÕ ΑΒΓ Ñρθ¾ν �χον angle BAC. I say that the square on BC is equal to the

τ¾ν ØπÕ ΒΑΓ γωνίαν· λέγω, Óτι τÕ ¢πÕ τÁς ΒΓ (sum of the) squares on BA and AC.

τετράγωνον �σον �στ� το�ς ¢πÕ τîν ΒΑ, ΑΓ τετραγώνοις. For let the square BDEC have been described on
'Αναγεγράφθω γ¦ρ ¢πÕ µ�ν τÁς ΒΓ τετράγωνον τÕ BC, and (the squares) GB and HC on AB and AC

Β∆ΕΓ, ¢πÕ δ� τîν ΒΑ, ΑΓ τ¦ ΗΒ, ΘΓ, κα� δι¦ τοà (respectively) [Prop. 1.46]. And let AL have been

Α Ðποτέρv τîν Β∆, ΓΕ παράλληλος ½χθω ¹ ΑΛ· κα� drawn through point A parallel to either of BD or CE

�πεζεύχθωσαν α� Α∆, ΖΓ. κα� �πε� Ñρθή �στιν �κατέρα [Prop. 1.31]. And let AD and FC have been joined. And

τîν ØπÕ ΒΑΓ, ΒΑΗ γωνιîν, πρÕς δή τινι εÙθείv τÍ ΒΑ since angles BAC and BAG are each right-angles, then
κα� τù πρÕς αÙτÍ σηµείJ τù Α δύο εÙθε�αι α� ΑΓ, ΑΗ two straight-lines AC and AG, not lying on the same

µ¾ �π� τ¦ αÙτ¦ µέρη κείµεναι τ¦ς �φεξÁς γωνίας δυσ�ν side, make the (sum of the) adjacent angles equal to two

Ñρθα�ς �σας ποιοàσιν· �π' εÙθείας ¥ρα �στ�ν ¹ ΓΑ τÍ right-angles at the same point A on some straight-line
ΑΗ. δι¦ τ¦ αÙτ¦ δ¾ κα� ¹ ΒΑ τÍ ΑΘ �στιν �π' εÙθείας. BA . Thus, CA is straight-on to AG [Prop. 1.14]. So, for

κα� �πε� �ση �στ�ν ¹ ØπÕ ∆ΒΓ γωνία τÍ ØπÕ ΖΒΑ· Ñρθ¾ the same (reasons), BA is also straight-on to AH . And

γ¦ρ �κατέρα· κοιν¾ προσκείσθω ¹ ØπÕ ΑΒΓ· Óλη ¥ρα ¹ since angle DBC is equal to FBA, for (they are) both
ØπÕ ∆ΒΑ ÓλV τÍ ØπÕ ΖΒΓ �στιν �ση. κα� �πε� �ση �στ�ν right-angles, let ABC have been added to both. Thus,

¹ µ�ν ∆Β τÍ ΒΓ, ¹ δ� ΖΒ τÍ ΒΑ, δύο δ¾ α� ∆Β, ΒΑ the whole (angle) DBA is equal to the whole (angle)

δύο τα�ς ΖΒ, ΒΓ �σαι ε�σ�ν �κατέρα �κατέρv· κα� γωνία FBC. And since DB is equal to BC, and FB to BA,
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¹ ØπÕ ∆ΒΑ γωνίv τÍ ØπÕ ΖΒΓ �ση· βάσις ¥ρα ¹ Α∆ the two (straight-lines) DB, BA are equal to the two

βάσει τÍ ΖΓ [�στιν] �ση, κα� τÕ ΑΒ∆ τρίγωνον τù ΖΒΓ (straight-lines) CB, BF ,† respectively. And angle DBA

τριγώνJ �στ�ν �σον· καί [�στι] τοà µ�ν ΑΒ∆ τριγώνου (is) equal to angle FBC. Thus, the base AD [is] equal
διπλάσιον τÕ ΒΛ παραλληλόγραµµον· βάσιν τε γ¦ρ τ¾ν to the base FC, and the triangle ABD is equal to the

αÙτ¾ν �χουσι τ¾ν Β∆ κα� �ν τα�ς αÙτα�ς ε�σι παραλλήλοις triangle FBC [Prop. 1.4]. And parallelogram BL [is]
τα�ς Β∆, ΑΛ· τοà δ� ΖΒΓ τριγώνου διπλάσιον τÕ ΗΒ double (the area) of triangle ABD. For they have the

τετράγωνον· βάσιν τε γ¦ρ πάλιν τ¾ν αÙτ¾ν �χουσι τ¾ν same base, BD, and are between the same parallels, BD

ΖΒ κα� �ν τα�ς αÙτα�ς ε�σι παραλλήλοις τα�ς ΖΒ, ΗΓ. and AL [Prop. 1.41]. And parallelogram GB is double
[τ¦ δ� τîν �σων διπλάσια �σα ¢λλήλοις �στίν·] �σον ¥ρα (the area) of triangle FBC. For again they have the

�στ� κα� τÕ ΒΛ παραλληλόγραµµον τù ΗΒ τετραγώνJ. same base, FB, and are between the same parallels, FB

Ðµοίως δ¾ �πιζευγνυµένων τîν ΑΕ, ΒΚ δειχθήσεται and GC [Prop. 1.41]. [And the doubles of equal things

κα� τÕ ΓΛ παραλληλόγραµµον �σον τù ΘΓ τετραγώνJ· are equal to one another.]‡ Thus, the parallelogram BL

Óλον ¥ρα τÕ Β∆ΕΓ τετράγωνον δυσ� το�ς ΗΒ, ΘΓ τε- is also equal to the square GB. So, similarly, AE and

τραγώνοις �σον �στίν. καί �στι τÕ µ�ν Β∆ΕΓ τετράγωνον BK being joined, the parallelogram CL can be shown
¢πÕ τÁς ΒΓ ¢ναγραφέν, τ¦ δ� ΗΒ, ΘΓ ¢πÕ τîν ΒΑ, (to be) equal to the square HC. Thus, the whole square

ΑΓ. τÕ ¥ρα ¢πÕ τÁς ΒΓ πλευρ©ς τετράγωνον �σον �στ� BDEC is equal to the (sum of the) two squares GB and
το�ς ¢πÕ τîν ΒΑ, ΑΓ πλευρîν τετραγώνοις. HC. And the square BDEC is described on BC, and

the (squares) GB and HC on BA and AC (respectively).

Thus, the square on the side BC is equal to the (sum of
the) squares on the sides BA and AC.
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'Εν ¥ρα το�ς Ñρθογωνίοις τριγώνοις τÕ ¢πÕ τÁς Thus, in a right-angled triangle, the square on the

τ¾ν Ñρθ¾ν γωνίαν Øποτεινούσης πλευρ©ς τετράγωνον side subtending the right-angle is equal to the (sum of
�σον �στ� το�ς ¢πÕ τîν τ¾ν Ñρθ¾ν [γωνίαν] περιεχουσîν the) squares on the sides surrounding the right-[angle].

πλευρîν τετραγώνοις· Óπερ �δει δε�ξαι. (Which is) the very thing it was required to show.

† The Greek text has “FB, BC”, which is obviously a mistake.

‡ This is an additional common notion.
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