41-st Czech and Slovak Mathematical Olympiad 1992

1. For a permutatiop(ay, ay, ...,a17) of 1,2,...,17, letk, denote the largestfor
whicha;+ -+ ax < a1+ - - +a7. Find the maximum and minimum values
of kp and find the surrE kp over all permutations.
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2. LetSbe the total area of a tetrahedron whose edges have leadtitsd, e, f.
Prove that
V3

S< T(a2+b2+---+ f2).
3. LetS(n) denote the sum of digits af € N. Find alln such that
S(n) = S(2n) = S(3n) = --- = ().

4. Solve the equation cosf2 5sin 3+ 9tarf X+ cof x.
5. The functionf : (0,1) — R is defined by

fx)=< p+1 p

{ x if xisirrational
if x= =, where(p,q) = 1.
q q (p,q)

Find the maximum value of on the interval7/8,8/9).

6. LetABC be an acute triangle. The altitude fr@meets the circle with diameter
AC at pointsP,Q, and the altitude fron€ meets the circle with diameté&B at
M, N. Prove that the pointsl,N,P,Q lie on a circle.
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