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ΒΘ σύµµετρός �στιν. κα� �πε� πενταπλάσιόν �στι τÕ ¢πÕ whole, then the remainder is that irrational (straight-line

τÁς ΒΚ τοà ¢πÕ τÁς ΚΜ, τÕ ¥ρα ¢πÕ τÁς ΒΚ πρÕς τÕ called) an apotome [Prop. 10.73]. Thus, MB is an apo-

¢πÕ τ¾ς ΚΜ λόγον �χει, Öν ε΄ πρÕς �ν. ¢ναστρέψαντι tome, and MK its attachment. So, I say that (it is) also
¥ρα τÕ ¢πÕ τÁς ΒΚ πρÕς τÕ ¢πÕ τÁς Ν λόγον �χει, a fourth (apotome). So, let the (square) on N be (made)

Öν ε΄ πρÕς δ΄, οÙχ Öν τετράγωνος πρÕς τετράγωνον· equal to that (magnitude) by which the (square) on BK

¢σύµµετρος ¥ρα �στ�ν ¹ ΒΚ τÍ Ν· ¹ ΒΚ ¥ρα τÁς ΚΜ is greater than the (square) on KM . Thus, the square on

µε�ζον δύναται τù ¢πÕ ¢συµµέτρου �αυτÍ. �πε� οâν BK is greater than the (square) on KM by the (square)

Óλη ¹ ΒΚ τÁς προσαρµοζούσης τÁς ΚΜ µε�ζον δύναται on N . And since KF is commensurable (in length) with
τù ¢πÕ ¢συµµέτρου �αυτÍ, κα� Óλη ¹ ΒΚ σύµµετρός FB then, via composition, KB is also commensurable (in

�στι τÍ �κκειµένV ·ητÍ τÍ ΒΘ, ¢ποτοµ¾ ¥ρα τετάρτη length) with FB [Prop. 10.15]. But, BF is commensu-

�στ�ν ¹ ΜΒ. τÕ δ� ØπÕ ·ητÁς κα� ¢ποτοµÁς τετάρτης rable (in length) with BH . Thus, BK is also commen-
περιεχόµενον Ñρθογώνιον ¥λογόν �στιν, κα� ¹ δυναµένη surable (in length) with BH [Prop. 10.12]. And since

αÙτÕ ¥λογός �στιν, καλε�ται δ� �λάττων. δύναται δ� τÕ the (square) on BK is five times the (square) on KM ,
ØπÕ τîν ΘΒΜ ¹ ΑΒ δι¦ τÕ �πιζευγνυµένης τÁς ΑΘ the (square) on BK thus has to the (square) on KM

�σογώνιον γίνεσθαι τÕ ΑΒΘ τρίγωνον τù ΑΒΜ τριγώνJ the ratio which 5 (has) to 1. Thus, via conversion, the

κα� ε�ναι æς τ¾ν ΘΒ πρÕς τ¾ν ΒΑ, οÛτως τ¾ν ΑΒ πρÕς (square) on BK has to the (square) on N the ratio which
τ¾ν ΒΜ. 5 (has) to 4 [Prop. 5.19 corr.], which is not (that) of a

`Η ¥ρα ΑΒ τοà πενταγώνου πλευρ¦ ¥λογός �στιν ¹ square (number) to a square (number). BK is thus in-

καλουµένη �λάττων· Óπερ �δει δε�ξαι. commensurable (in length) with N [Prop. 10.9]. Thus,
the square on BK is greater than the (square) on KM

by the (square) on (some straight-line which is) incom-
mensurable (in length) with (BA). Therefore, since the

square on the whole, BK, is greater than the (square) on

the attachment, KM , by the (square) on (some straight-
line which is) incommensurable (in length) with (BA),

and the whole, BK, is commensurable (in length) with

the (previously) laid down rational (straight-line) BH ,
MB is thus a fourth apotome [Def. 10.14]. And the

rectangle contained by a rational (straight-line) and a
fourth apotome is irrational, and its square-root is that

irrational (straight-line) called minor [Prop. 10.94]. And

the square on AB is the rectangle contained by HBM ,
on account of joining AH , (so that) triangle ABH be-

comes equiangular with triangle ABM [Prop. 6.8], and

(proportionally) as HB is to BA, so AB (is) to BM .
Thus, the side AB of the pentagon is that irrational

(straight-line) called minor.† (Which is) the very thing it

was required to show.

† If the circle has unit radius, then the side of the pentagon is (1/2)
p

10 − 2
√

5. However, this length can be written in the “minor” form (see

Prop. 10.94) (ρ/
√

2)
q

1 + k/
√

1 + k2
− (ρ/

√

2)
q

1 − k/
√

1 + k2, with ρ =
p

5/2 and k = 2.

ιβ΄. Proposition 12

'Ε¦ν ε�ς κύκλον τρίγωνον �σόπλευρον �γγραφÍ, ¹ If an equilateral triangle is inscribed in a circle then
τοà τριγώνου πλευρ¦ δυνάµει τριπλασίων �στ� τÁς �κ the square on the side of triangle ABC is three times the

τοà κέντρου τοà κύκλου. (square) on the radius of the circle.
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'Εστω κύκλος Ð ΑΒΓ, κα� ε�ς αÙτÕν τρίγωνον Let there be a circle ABC, and let the equilateral tri-

�σόπλευρον �γγεγράφθω τÕ ΑΒΓ· λέγω, Óτι τοà ΑΒΓ angle ABC have been inscribed in it [Prop. 4.2]. I say
τριγώνου µία πλευρ¦ δυνάµει τριπλασίων �στ� τÁς �κ τοà that the square on one side of triangle ABC is three times

κέντρου τοà ΑΒΓ κύκλου. the (square) on the radius of circle ABC.
Ε�λήφθω γ¦ρ τÕ κέντρον τοà ΑΒΓ κύκλου τÕ ∆, κα� For let the center, D, of circle ABC have been found

�πιζευχθε�σα ¹ Α∆ διήχθω �π� τÕ Ε, κα� �πεζεύχθω ¹ [Prop. 3.1]. And AD (being) joined, let it have been

ΒΕ. drawn across to E. And let BE have been joined.
Κα� �πε� �σόπλευρόν �στι τÕ ΑΒΓ τρίγωνον, ¹ ΒΕΓ And since triangle ABC is equilateral, circumference

¥ρα περιφέρεια τρίτον µέρος �στ� τÁς τοà ΑΒΓ κύκλου BEC is thus the third part of the circumference of cir-

περιφερείας. ¹ ¥ρα ΒΕ περιφέρεια �κτον �στ� µέρος cle ABC. Thus, circumference BE is the sixth part of
τÁς τοà κύκλου περιφερείας· �ξαγώνου ¥ρα �στ�ν ¹ ΒΕ the circumference of the circle. Thus, straight-line BE is

εÙθε�α· �ση ¥ρα �στ� τÍ �κ τοà κέντρου τÍ ∆Ε. κα� �πε� (the side) of a hexagon. Thus, it is equal to the radius
διπλÁ �στιν ¹ ΑΕ τÁς ∆Ε, τετραπλάσιον �στι τÕ ¢πÕ τÁς DE [Prop. 4.15 corr.]. And since AE is double DE, the

ΑΕ τοà ¢πÕ τÁς Ε∆, τουτέστι τοà ¢πÕ τÁς ΒΕ. �σον δ� (square) on AE is four times the (square) on ED—that

τÕ ¢πÕ τÁς ΑΕ το�ς ¢πÕ τîν ΑΒ, ΒΕ· τ¦ ¥ρα ¢πÕ τîν is to say, of the (square) on BE. And the (square) on
ΑΒ, ΒΕ τετραπλάσιά �στι τοà ¢πÕ τÁς ΒΕ. διελόντι ¥ρα AE (is) equal to the (sum of the squares) on AB and BE

τÕ ¢πÕ τÁς ΑΒ τριπλάσιόν �στι τοà ¢πÕ ΒΕ. �ση δ� ¹ [Props. 3.31, 1.47]. Thus, the (sum of the squares) on

ΒΕ τÍ ∆Ε· τÕ ¥ρα ¢πÕ τÁς ΑΒ τριπλάσιόν �στι τοà ¢πÕ AB and BE is four times the (square) on BE. Thus,
τÁς ∆Ε. via separation, the (square) on AB is three times the

`Η ¥ρα τοà τριγώνου πλευρ¦ δυνάµει τριπλασία �στ� (square) on BE. And BE (is) equal to DE. Thus, the
τÁς �κ τοà κέντρου [τοà κύκλου]· Óπερ �δει δε�ξαι. (square) on AB is three times the (square) on DE.

Thus, the square on the side of the triangle is three

times the (square) on the radius [of the circle]. (Which
is) the very thing it was required to show.

ιγ΄. Proposition 13

Πυραµίδα συστήσασθαι κα� σφαίρv περιλαβε�ν τÍ To construct a (regular) pyramid (i.e., a tetrahedron),

δοθείσV κα� δε�ξαι, Óτι ¹ τÁς σφαίρας διάµετρος δυνάµει and to enclose (it) in a given sphere, and to show that
¹µιολία �στ� τÁς πλευρ©ς τÁς πυραµίδος. the square on the diameter of the sphere is one and a

half times the (square) on the side of the pyramid.
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