
PROBLEM OF THE WEEK

Solution of Problem No. 3 (Fall 2014 Series)

Problem:

What is the largest possible area of a simple quadrilateral, two sides of which

have length a and two sides of which have length b?

Solution: (by Scott Kelly, Junior, Computer Science, Purdue University)

Pick a side of length a. It shares a vertex with at least one side of length b. Thus, there

is a vertex P where one side has length a and the other side has length b. Moreover, the

same is true for the opposite vertex, R, since it has the other sides of the quadrilateral.

Draw a diagonal between the other vertices, Q and S. Now QPS and QRS are triangles

with equal side lengths. The area of each triangle can be found by A =
1

2
ab sin θ, where θ

is the angle between the sides of length a and b. Maximally, sin θ = 1 when we have right

triangles, so the maximum area of the quadrilateral is 2

(

1

2
ab

)

= ab.

[Added by the panel: So, if a 6= b there are two different shapes which have the maximum

area.]
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