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On proposition 10 of Book XIiI in Euclid’s Elements; Supplement to the
previous papers about Ptolemy’s construction of a regular pentagon

ITAGAKI Yoshio
(Professor Emeritus, Miyagi University of Education)

Ptolemy’s method of drawing a pentagon inscribed in a circle was investigated in
my previous papers. Ptolemy proved his construction by propositions of the
Elements, where proposition 10 of Book X Ill was used essentially. Here, Book X III
is devoted to properties of five regular solids.

Euclid constructs icosahedron in proposition 16, in which proposition 10 of the
same Book is significantly used. Proposition 10 states that a triangle whose sides
are respectively sides of an equilateral pentagon, hexagon, and decagon inscribed
in the same circle is a right triangle, which has been a theorem well-known to
Western scholars.

Conversely to the deductive way of constructing the regular solid “icosahedron”, 1
guessed in the previous paper “Teach to construct regular pentagons” that the fact
of proposition 10 was discovered by observing the real icosahedron and analyzing
its properties. To consider how that discovery was done is the subject of our study
in this paper, again.

Ptolemy’s construction itself is not contained in the Flements. But, as the result of
reading the Elements, we conclude that Euclid could realize easily Ptolemy’s
method.

Keywords: construction of regular pentagon, Ptolemy’s construction, Euclid’s

Elements, construction of icosahedron (regular polyhedron), theorem of angles

inscribed in a circle, formulae of sine rule
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