1-st International Mathematical Olympiad
Bucharest — Brasov, Romania, July 23—-31, 1959

First Day

1. For every integem prove that the fractionilmn—j;f'3 cannot be reduced any further.
(Poland)

2. For which real numbensdo the following equations hold:

@) VX+vV2X—1+Vx+vV2X—1=+2,
() VX4 vV2X—1+/Xx+vV2X—1=1,
€) VX+VX—1+\V/X+V2X—1=27 (Romania)

3. Letx be an angle and let the real numberd, ¢, cosx satisfy the following
equation:
acogx+bcosx+c=0.

Write the analogous quadratic equation &b, ¢, cosX. Compare the given
and the obtained equality far=4,b=2,c= —1. (Hungary)

Second Day

4. Construct a right-angled triangle whose hypoterwisegiven if it is known that
the median from the right angle equals the geometric meareaimaining two
sides of the triangle. (Hungary)

5. A segmentAB is given and on it a poinM. On the same side dAB squares
AMCD andBMFE are constructed. The circumcircles of the two squares, &@hos
centers ar® andQ, intersect inM and another poir.

(a) Prove that line§A andBC intersect aiN.

(b) Prove that all such constructed lingdN pass through the same poit
regardless of the selection bf.

(c) Find the locus of the midpoints of all segmeR, asM varies along the
segmeniAB. (Romania)

6. Leta andB be two planes intersecting at a lipe In a a pointA is given and
in B a pointC is given, neither of which lies op. ConstructB in a andD in
B such thatABCD is an equilateral trapezoiéB || CD, in which a circle can be
inscribed. (Czechoslovakia)
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