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Problem 1 Let f : [0, 1]→ [0, 1] be a differentiable function such that |f ′(x)| 6= 1 for all x ∈ [0, 1]. Prove that
there exist unique points α, β ∈ [0, 1] such that f(α) = α and f(β) = 1− β.

Problem 2 Determine all 2× 2 integer matrices A having the following properties:

1. the entries of A are (positive) prime numbers,

2. there exists a 2× 2 integer matrix B such that A = B2 and the determinant of B is the square of a prime
number.

Problem 3 Determine the smallest real number C such that the inequality
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holds for all positive real numbers x, y and z with
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Problem 4 Find all positive integers n for which there exists a positive integer k such that the decimal
representation of nk starts and ends with the same digit.
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