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1) Prove that there is no two-digit positive integer that is equal to the product of its digits.

2) Let n be an integer. Show that n2 + 1 is not divisible by 7.

3) Let x, y, z be positive numbers such that x + y + z = 1. Prove that
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1
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> 3.

4) Let n be a positive integer, and let a1 < a2 < a3 < . . . a2n−1 real numbers. For which value(s)
of the real number x will the function

f(x) =
2n−1∑
k=1

|x− ak|

be minimal.

5) Let f be a function that is continuous in the interval (a, b), and let c ∈ (a, b). Assume that
f ′(x) exists for all x ∈ (a, b) with x 6= c, and assume that limx→c f ′(x) = A. Prove that f ′(c) exists
and in fact f ′(x) = A.

6) Let n > 0 be an integer such that that the binomial coefficient
(
n
k

)
is odd for any k with

0 ≤ k ≤ n. Show that n = 2r − 1 for some integer r > 0.

7) Let n ≥ 2 be an integer, and assume that every two rows of an n × n matrix are different.
Prove that it is possible to delete a column such that every two rows of the remaining matrix are
still different.

Soon after the exam, solutions will appear on the Web Site
http://www.sci.brooklyn.cuny.edu/~mate/prize11/index.html

All computer processing for this manuscript was done under Fedora Linux. The Perl program-
ming language was instrumental in collating the problems. AMS-TEX was used for typesetting.


