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Problem 1 Let p > 2 be a prime number. For k = 1, 2, . . . , p − 1 we denote by ak the remainder when
kp is divided by p2. Prove that

a1 + a2 + . . .+ ap−1 =
p3 − p2

2
.

Problem 2 Find all polynomials Pn(x) of the form
Pn(x) = n!xn + an−1x

n−1 + . . .+ a1x+ (−1)nn(n+ 1),

with integer coefficients, such that its roots x1, x2, . . . , xn satisfy k ≤ xk ≤ k + 1 for k =
1, 2, . . . , n.

Problem 3 Let there be given real numbers xi > 1 (i = 1, 2, . . . , 2n). Prove that the interval [0, 2]contains at most (2nn ) sums of the form α1x1 + . . .+ α2nx2n, where αi ∈ {−1, 1} for all i.
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