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YoeEun Lee:

Divide the regular hexagon into six equilateral triangles.

Considering the upper left equilateral triangle:

Then considering the upper middle equilateral triangle:



All triangles are equilateral and symmetric, so:

Then for the upper trapezoid,
𝑃

1
= 𝑝 + (𝑝 + 𝑞 + 𝑟) + 𝑝 + 𝑝 + (𝑞 + 𝑟) + 𝑝 = 5𝑝 + 2𝑞 + 2𝑟

For the middle trapezoid,
𝑃

2
= 𝑞 + 𝑝 + (𝑞 + 𝑟) + 𝑝 + 𝑞 + (𝑝 + 𝑞) + 𝑟 + (𝑝 + 𝑞) = 4𝑝 + 5𝑞 + 2𝑟

For the hexagon,
𝑃

3
= 𝑟 + (𝑝 + 𝑞) + 𝑟 + (𝑝 + 𝑞) + 𝑟[ ] × 2 = 4𝑝 + 4𝑞 + 6𝑟

Since all the polygons have the same perimeter,
5𝑝 + 2𝑞 + 2𝑟 = 4𝑝 + 5𝑞 + 2𝑟

𝑝 = 3𝑞
and

4𝑝 + 5𝑞 + 2𝑟 = 4𝑝 + 4𝑞 + 6𝑟
𝑞 = 4𝑟

Therefore,
𝑝 :  𝑞 :  𝑟 = 3(4𝑟) :  4𝑟 :  𝑟
𝑝 :  𝑞 :  𝑟 = 12 :  4 :  1



Jinwoo Son, Soyoon Park, Jinho Kim:
Divide the regular hexagon vertically into 30-60-90 right triangles:

Considering the upper left 30-60-90 right triangle (since the base is half its hypotenuse):

Then by symmetry:



Then for the upper trapezoid,

𝑃
1

= 𝑝 + (𝑝 + 𝑞 + 𝑟) + 𝑝 + 1
2 𝑝 + (𝑝 + 𝑞 + 𝑟) + 1

2 𝑝 = 5𝑝 + 2𝑞 + 2𝑟
For the middle trapezoid,

𝑃
2

= 𝑞 + 1
2 𝑝 + (𝑝 + 𝑞 + 𝑟) + 1

2 𝑝 + 𝑞 + 1
2 (𝑝 + 𝑞) + (𝑝 + 𝑞 + 𝑟) + 1

2 (𝑝 + 𝑞)
= 4𝑝 + 5𝑞 + 2𝑟

For the hexagon,

𝑃
3

= 𝑟 + 1
2 (𝑝 + 𝑞) + (𝑝 + 𝑞 + 𝑟) + 1

2 (𝑝 + 𝑞) + 𝑟⎡⎣ ⎤⎦ × 2 = 4𝑝 + 4𝑞 + 6𝑟

Since all the polygons have the same perimeter,
5𝑝 + 2𝑞 + 2𝑟 = 4𝑝 + 5𝑞 + 2𝑟

𝑝 = 3𝑞
and

4𝑝 + 5𝑞 + 2𝑟 = 4𝑝 + 4𝑞 + 6𝑟
𝑞 = 4𝑟

Therefore,
𝑝 :  𝑞 :  𝑟 = 3(4𝑟) :  4𝑟 :  𝑟
𝑝 :  𝑞 :  𝑟 = 12 :  4 :  1



Kazuharu Nagamura, Devang Nair:
Dividing the regular hexagon into a large 30-60-90 right triangle and a large isosceles triangle (with the

top and top-right sides having the same length):

Considering the 30-60-90 right triangle and its interior similar triangles (because sides are parallel):

since the hypotenuse is twice its base.

Considering the large isosceles triangle and its interior similar triangles (because sides are parallel):

since the horizontal and right sides have equal lengths.



Then:

Then for the upper trapezoid,
𝑃

1
= 𝑝 + (𝑝 + 𝑞 + 𝑟) + 𝑝 + (𝑞 + 𝑟) + 2𝑝 = 5𝑝 + 2𝑞 + 2𝑟

For the middle trapezoid,
𝑃

2
= 𝑞 + 2𝑝 + (𝑞 + 𝑟) + 𝑞 + 𝑟 + 2(𝑝 + 𝑞) = 4𝑝 + 5𝑞 + 2𝑟

For the hexagon,
𝑃

3
= 𝑟 + 2(𝑝 + 𝑞) + 𝑟 + 𝑟[ ] × 2 = 4𝑝 + 4𝑞 + 6𝑟

Since all the polygons have the same perimeter,
5𝑝 + 2𝑞 + 2𝑟 = 4𝑝 + 5𝑞 + 2𝑟

𝑝 = 3𝑞
and

4𝑝 + 5𝑞 + 2𝑟 = 4𝑝 + 4𝑞 + 6𝑟
𝑞 = 4𝑟

Therefore,
𝑝 :  𝑞 :  𝑟 = 3(4𝑟) :  4𝑟 :  𝑟
𝑝 :  𝑞 :  𝑟 = 12 :  4 :  1


