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Problem 1 Let f: [0,00) — R be a differentiable function with |f(z)] < M and f(z)f'(z) > cosz for
x € [0,00), where M > 0. Prove that f(z) does not have a limit as x — oc.

Problem 2 Let A = (a;;) and B = (b;;) be two real 10 x 10 matrices such that a;; = b;; + 1 for all i, j and
A% = 0. Prove that det B = 0.

Problem 3 Let S be a finite set of integers. Prove that there exists a number ¢ depending on S such that for
each non-constant polynomial f with integer coefficients the number of integers k satisfying f(k) € S does not
exceed max(deg f, ¢).

Problem 4 Let n and k be positive integers. Evaluate the following sum
z’“: (k>2(n+2k—j)
= j 2k

n!
k! (n—kK)!"

where (Z) =
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