Problem C2008
Given nine straight lines, each of which divides a square into two quadrilaterals of areas 
[image: image7.wmf]. Show that three of these lines meet at a point.
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Solution
As shown in the figure, E and F are mid-points of AD and BC respectively and K is a point on EF such that 
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We claim that any straight line passing through K and cutting the square into two quadrilaterals divides the square in the ratio 
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. This is because 
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, so 
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. This proves our claim.

There are four such points K in a square. When nine lines are drawn, by the pigeon-hole principle, there exist three lines that pass through the same point.
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