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ACTIVITY 14.1 Equal Area Polygons

The American mathematician, David Hilbert (1862-1942), was the first person to prove that

Any polygon can be changed into any other polygon of equal
area by cuiting it into a finite number of pieces and rearranging.

Unfortunately, the proof of this result does not tell you how to do it, just that it can be done!
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Here are some easy examples.

1. How can an equilateral triangle be changed
into a rectangle which has one of its sides equal =
to the height of the triangle?

2. How can an equilateral triangle be changed
into a rectangle which has one of its sides equal -

to the length of a side of the triangle?

3. How can you change the equilateral triangle
into a parellogram wheh has a base height
equal to three quarters of the length of a side =/ 7

of the triangle?

A more difficult problem is to change an equilateral triangle into a square of the same area.
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(2)  Start with any equilateral triangle, ABC, and follow accurately these construction steps:

Step1  Bisect AB at D and BC atE.
Step2  Extend line AE to F, making EF equal to EB.
Step3  Bisect AF at G.

Step4  With G as centre and radius AG, draw an arc which cuts EB extended at H.
(EH s the length of the square).

Step 5 With centre E, radius EH, draw the arc of the circle until it cuts AC at J.
Step6 K is on AC between J and C so that JK = BE.

Step 7 Drop perpendiculars from D and K to EJ, cuting at L and M respectively.
Step8  Cut out the pieces BELD, MECK, JADL, JMK and mix them up.

(® () Put the picces back together to make your original equilateral triangle.

(i) Make a square from the picces.
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