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so the (square) on the first (is) to the (square) on the
second [Def. 5.9, Prop. 6.20 corr.]. Thus, as DB is to
BA, so the (square) on DB (is) to the (square) on BF.
Thus, inversely, as AB (is) to BD, so the (square) on
F'B (is) to the (square) on BD. And AB (is) triple BD.
Thus, the (square) on F'B (is) three times the (square)
on BD. And the (square) on AD is also four times the
(square) on DB. For AD (is) double DB. Thus, the
(square) on AD (is) greater than the (square) on F'B.
Thus, AD (is) greater than F' B. Thus, AL is much greater
than FFB. And KL is the greater piece of AL, which is
cut in extreme and mean ratio—inasmuch as LK is (the
side) of the hexagon, and K A (the side) of the decagon
[Prop. 13.9]. And N B is the greater piece of F'B, which
is cut in extreme and mean ratio. Thus, K L (is) greater
than NB. And KL (is) equal to LM. Thus, LM (is)
greater than NB [and M B is greater than LM]. Thus,
M B, which is (the side) of the icosahedron, is much
greater than N B, which is (the side) of the dodecahe-
dron. (Which is) the very thing it was required to show.

1 If the radius of the given sphere is unity then the sides of the pyramid (i.e., tetrahedron), octahedron, cube, icosahedron, and dodecahedron,

respectively, satisfy the following inequality: 1/8/3 > v2 > \/4/3 > (1/v/5) V10 — 2/5 > (1/3) (V15 — v/3).
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So, I say that, beside the five aforementioned figures,
no other (solid) figure can be constructed (which is) con-
tained by equilateral and equiangular (planes), equal to
one another.

For a solid angle cannot be constructed from two tri-
angles, or indeed (two) planes (of any sort) [Def. 11.11].
And (the solid angle) of the pyramid (is constructed)
from three (equiangular) triangles, and (that) of the oc-
tahedron from four (triangles), and (that) of the icosahe-
dron from (five) triangles. And a solid angle cannot be
(made) from six equilateral and equiangular triangles set
up together at one point. For, since the angles of a equi-
lateral triangle are (each) two-thirds of a right-angle, the
(sum of the) six (plane) angles (containing the solid an-
gle) will be four right-angles. The very thing (is) impos-
sible. For every solid angle is contained by (plane angles
whose sum is) less than four right-angles [Prop. 11.21].
So, for the same (reasons), a solid angle cannot be con-
structed from more than six plane angles (equal to two-
thirds of a right-angle) either. And the (solid) angle of
a cube is contained by three squares. And (a solid angle
contained) by four (squares is) impossible. For, again, the
(sum of the plane angles containing the solid angle) will
be four right-angles. And (the solid angle) of a dodec-
ahedron (is contained) by three equilateral and equian-
gular pentagons. And (a solid angle contained) by four
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(equiangular pentagons is) impossible. For, the angle of
an equilateral pentagon being one and one-fifth of right-
angle, four (such) angles will be greater (in sum) than
four right-angles. The very thing (is) impossible. And,
on account of the same absurdity, a solid angle cannot
be constructed from any other (equiangular) polygonal
figures either.

Thus, beside the five aforementioned figures, no other
solid figure can be constructed (which is) contained by
equilateral and equiangular (planes). (Which is) the very
thing it was required to show.

A

Lemma

It can be shown that the angle of an equilateral and
equiangular pentagon is one and one-fifth of a right-
angle, as follows.

For let ABCDE be an equilateral and equiangular
pentagon, and let the circle ABC DFE have been circum-
scribed about it [Prop. 4.14]. And let its center, F', have
been found [Prop. 3.1]. And let FA, FB, FC, FD,
and FE have been joined. Thus, they cut the angles
of the pentagon in half at (points) A, B, C, D, and FE
[Prop. 1.4]. And since the five angles at F' are equal (in
sum) to four right-angles, and are also equal (to one an-
other), (any) one of them, like AF B, is thus one less a
fifth of a right-angle. Thus, the (sum of the) remaining
(angles in triangle ABF'), FAB and ABF, is one plus a
fifth of a right-angle [Prop. 1.32]. And F'AB (is) equal
to FBC. Thus, the whole angle, ABC, of the pentagon
is also one and one-fifth of a right-angle. (Which is) the
very thing it was required to show.
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