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Example 15. (2014 USAMO P1)Let a, b, ¢, d be real numbers such that
b—d > 5 and all zeros x1, 9, x3, and x4 of the polynomial

P(x) = z* + ax® + bx? + cx + d are real. Find the smallest value the product
(22 + 1) (23 + 1)(22 + 1)(22 + 1) can take.
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Example 17. (2015 A6 33 it )Let n be a fixed integer with n > 2. We say that
two polynomials P and () with real coefficients are block-similar if for each
i€{1,2,...,n} the sequences

P(2015i), P(2015i — 1), ..., P(2015i — 2014) and
Q(2015i), Q(2015i — 1), ..., Q(2015i — 2014)

are permutations of each other.
Prove that there do not exist distinct block-similar polynomials of degree n — 1.
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Example 19. (2014 A5)Consider all polynomials P(z) with real coefficients that
have the following property: for any two real numbers x and y one has

ly? — P(z)| < 2|x| if and only if |2* — P(y)| < 2|y|.

Determine all possible values of P(0).
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