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How mathematicians in Edo era of Japan found out the construction
methods of regular pentagon, we guess it on the context of Euclid’s Elements;
the examination make clear some differences or gaps between mathematics
in Edo era and Mathematics of Elements, and will contribute ideas for mathematics
curriculum in Japan.

ITAGAKI Yoshio
(Professor Emeritus, Miyagi University of Education)

Drawing method of a regular pentagon by using a ruler and a compass was
introduced into Japan in Edo era, where Ptolemy’s construction of a pentagon
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inscribed in a circle was called as the art of the Atlantic Ocean (KFEFH D) . The
problem finding out other methods was researched in “Wasan (f%¥) ”, namely
in mathematics before the Meiji Restoration. In this paper, among the solutions we
consider the art of Ajima Naonobu,#Z i i I (1732~1798), the art of Hujita
Sadatugu,jif [ E{#(1734~1807), and the art of Hirano Yoshihusa, FEfi%53. Here,
Hirano's method is same as that of H.M.Taylor.

It is observed that Ptolemy’s method is different from the methods in “Wasan”, by
considering their drawings on the context of Euclid’s Elements.

Ptolemy did not find his method as a solution of “drawing problem”. He used his
“method” for calculating the chord of an are of 72 degrees in process of constructing
his trigonometric tables. His purpose was constructing tables.

Ptolemy justified his construction by using theorems from Elements, in which
theorem 10 of Book XIII is especially significant.

Researchers in “Wasan” found out many theorems, for example Ptolemy’s theorem
on quadrilateral inscribed in a circle, and proved by their method. But they could
not read Euclid’s Books of solids, and it is supposed that they could not have any
interest to primary parts of Elements.

Such words as definition, theorem, and proof began to be used newly in Japan after
the Meiji era, when modern Western educational system was introduced in 1872.
All Books of Elements were published in Japanese just at 1971.

Thinking how the construction arts of regular pentagon were discovered by the
researchers in “Wasan” makes us show interesting aspects of Euclid’s Elements.
Its thinking also teaches us that both structure and description of Elements are
simple, primitive, and careful. On the other hand, it leads to the understanding of
uniqueness of Elements, therefore of Western Mathematics, whence helps to

consider the curriculum of geometry for Japanese people.

Keywords: Wasan (f15) , construction of regular pentagon, Ptolemy’s
construction, Euclid’s Elements, extreme and mean ratio, algebraic formulae,

curriculum in junior high school
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