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Abstract

This question originated from Crux Mathematicorum, Volume 45 (6), July 2019. Originally the
question was from the W.J. Blundon competition in Canada. A hexagon H is inscribed in a circle,
and consists of three segments of length 1 and three segments of length 3. Find the area of H. I
wonder if all the inscribed polygons with integer sides exist in non regular polygons. The previous
work of this research is to construct a circle inscribed polygon with two different integer lengths of
edges. In this study, we found more kinds of inscribed polygons with more than three different
integer side lengths which are called " Integer Polygons". If the radius is also an integer, we call it "

Perfect Polygon".

I classify the cyclic polygons by the partition number of integers. I check 6 types of pentagons,
10 types of hexagons , and 14 types of heptagons except regular polygons. This research starts from
unit circle . I use the n@ formula of trigonometric function and takes the appropriate primitive
Pythagoreans triples by using change of variable. I construct all the inscribed cyclic hexagons,
pentagons and heptagons. But the expansion series of the n€ formula is very large when n is
greater than 7. Therefore, I consider Semicircle construction, using inscribed quadrilaterals,
pentagons, hexagons, ... with different side lengths and diameter of circumcircle on one side, then
dilate a specific ratio with center O. If the above figures are properly expanded and combined, the
inscribed n-polygon of a circle with different sides of integers can be constructed. Of course, some
of the same sides in the above figures can also be constructed. It is also found that the same set of
general form can construct different inscribed polygons. Finally, it is concluded that all kinds of

Perfect Polygons with unequal lengths can be drawn with ruler and compass.
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