21-st International Mathematical Olympiad
London, United Kingdom, 1979

First Day — July 2

. 1 1 1 1 1 p
1. Given that - > + 372 + m—l— 8319 q' wherep andq are natural
numbers having no common factor, prove tpas divisible by 167R.Germany)

2. A pentagonal prismAy...AsB1Bs. .. Bs is given. The edges, the diagonals of
the lateral walls, and the internal diagonals of the prisenesrch colored either
red or green in such a way that no triangle whose vertices entices of the
prism has its three edges of the same color. Prove that adiseofthe bases are
of the same color. (Bulgaria)

3. There are two circles in the plane. Let a potbe one of the points of inter-
section of these circles. Two points begin moving simultarsty with constant
speeds from the poim, each point along its own circle. The two points return
to the pointA at the same time.

Prove that there is a poiftin the plane such that at every moment of time the
distances from the poift to the moving points are equal.
(Soviet Union)

Second Day — July 3

4. Given a poinP in a given planet and also a given poir® not in 1T, determine

QP+ PR

all pointsRin mrsuch thatiR is a maximum,.
Q (United States of America)

5. The nonnegative real numbetsxy, X3, X4, Xs, @ satisfy the following relations:

5 5 5
Zlixi —a, Zli3x; =a’ Zlif’xi =ad
i= i= i=

What are the possible valuesast (Israel)

6. Let SandF be two opposite vertices of a regular octagon. A countetsstar
at S and each second is moved to one of the two neighboring vertit¢he
octagon. The direction is determined by the toss of a coire fitocess ends
when the counter reach&s We definea, to be the number of distinct paths of
durationn seconds that the counter may take to reladhom S. Prove that for
n=123,...,

(x"1_y 1l wherex=2+42,y=2—2.
(FR Germany)
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