21-st Polish Mathematical Olympiad 1969/70

Third Round
First Day

1. DiameterAB divides a circle into two semicircles. PoirRg P, ..., R, are given
on one of the semicircles in this order. How should a p@rte chosen on
the other semicircle in order to maximize the sum of the axdagiangles
CP1P,,CPoPs, ... ,CR_1P?

2. Consider three sequend@s);y_;, (bn)jr_1, (Cn)n_1, €ach of which has pairwise
distinct terms. Prove that there exist two indigemnd| for whichk < 1, ax < a,
by < by, andcg < ¢.

3. Prove that an integer> 1 is a prime number if and only if, for every inteder

”) is divisible byn.

with 1 <k < n-1, the binomial coefficien<k

Second Day

4. In the plane are given two mutually perpendicular lined amectangles with
sides parallel to the two lines. Show that if every two regtas have a common
point, then all the rectangles have a common point.

5. In how many ways can a set of 12 elements be partitionedsirttwo-element
subsets?

6. Find the smallest real numbarsuch that, for every quadratic polynomiglx)
satisfying|f (x)] < 1 for 0< x < 1, it holds thatf’(0) < A.
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