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Helsa and Kiki open n bags of candies. Each bag has n candies. Helsa takes 10
candies, then Kiki takes 10 candies, then Helsa takes 10 candies, then Kiki takes
10 candies, and so on. Finally, when it is Kiki’s turn to take candies, there are
fewer than 10 candies left, so Kiki just takes all the candies left. In total, how
many more candies does Helsa take than Kiki?
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Solution: Since (n+10)2 = n?+20n+100, we need only examine 12, 22, ... 10°

to find that the remainder when n? is divided by 20 can only be 0, 1, 4, 5, 9 or 16.

In other words, if the tens digit of n? is odd, its units digit must be 6. So the
answer is 10-6=4.
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For a positive integer n greater than 1, the area of a triangle with side lengths n,
n+1 and n+2 is an integer. Find, with proof, two possible values of n.
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Solution: Note that n =3 works. Also, by combining a right triangle with side
lengths 5, 12, 13 and a right triangle with side lengths 9, 12, 15 (with the edge of
length 12 as the common edge), we get a triangle with side lengths 13, 14, 15 and



an integral area. So n =13 is another possibility. (Other possibilities, if any, are
acceptable too.)
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On the social networking website Mathbook, each user has a profile picture and a
cover picture. Some users have identical profile pictures, but not all users have
identical profile pictures. Interestingly, any two users who don’t have identical
profile pictures have identical cover pictures. Prove that all users have identical
cover pictures.
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Solution: We need only prove that any two users A and B have identical cover
pictures. We need only consider the case that A and B have identical profile
pictures. Since not all users have identical profile pictures, there exists a user C
who does not have identical profile pictures with A and B. Then A and C have
identical cover pictures, and B and C have identical cover pictures.
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If X, y, zand w are positive real numbers, prove the following inequality. (Hint:
Try the method introduced in the article on Muirhead’s inequality in this issue!)
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Solution: Note that the two sides, upon expansion, consist of the same number of
symmetric sums. (This can be seen by plugging in (x, y,z,w) = (1,1,1,1).) Since
(4,0,0,0) majorizes all monotonic decreasing sequences with sum 4, we know by

Muirhead’s inequality that the right-hand side must be greater than or equal to the
left-hand side.



