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Problem 1. Find all complex roots (with multiplicities) of the polynomial

2008
plaz) =Y (1004 — [1004 — n[)z™ .

=1
[10 points]
Problem 2. Find all functions f: (0,00) — (0,00) such that
FUf () +4f(f(2)) + f(z) = 6.
[10 points]

Problem 3. Find all ¢ € R for which there exists an infinitely differentiable function
f:R — R such that for alln € N and x € R we have

FOD (@) > f0 () +c.

[10 points]

Problem 4. The numbers of the set {1,2,...,n} are colored with 6 colors. Let
S = {(x,y,z) c{1,2,...,n}* 2 4+y+2=0 (mod n)
and x,y,z have the same color}
and
D = {(:my,z) c{1,2,...,n}* 2 4+y+2=0 (mod n)
and x,y, z have three different co]ors} .
Prove that
n2
|D| < 2|S|+ =

(For a set A, |A| denotes the number of elements in A.) [10 points]
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