2-nd Czech—-Polish—Slovak Match 2002

Zwardon, Poland
June 17-18, 2002

1. Leta,b be distinct real numbers arldm be positive integer&+ m=n > 3,
k <2m, m< 2k. Consider sequenceas, ..., X, with the following properties:
(i) ktermsx;, includingx,, are equal t@;
(i) mtermsyx;, includingx,, are equal tdp;
(iif) no three consecutive terms are equal.

Find all possible values of,x1X2 + X1 XoX3 + - - - + Xn_1XnX1.-

2. A triangle ABC has side88C = a, CA=h, AB = c with a < b < c and ared.
Determine the largest numbeand the least numbersuch that, for every point
P inside AABC, the inequalityu < PD + PE + PF < v holds, whereD, E,F are
the intersection points &P, BP,CP with the opposite sides.

3. LetS={1,2,...,n}, n € N. Find the number of function§ : S— Swith the
property tha+ f(f(f(f(x)))) =n+1forallxe S?

4. Anintegem > 1 and a primep are such that dividesp— 1, andp dividesn® — 1.
Prove that 4 — 3 is a perfect square.

5. In an acute-angled trianghBC with circumcentelO, pointsP andQ are taken
on sidesAC andBC respectively such tha§ = 55 andE—S = £5. Prove that the
pointsO, P, Q,C lie on a circle.

6. Letn > 2 be a fixed even integer. We consider polynomials of the form
P(x) =x"+an_ X" 14 fax+1

with real coefficients, having at least one real roots. Firedléast possible value
ofaf+a5+---+aa ;.
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