
3-rd Bosnia and Hercegovina Mathematical Olympiad 1998

Sarajevo, May 16–17

First Day

1. LetP1,P2,P3,P4,P5 be distinct points inside the figureD or on its boundary. De-
note byM the minimum distance between dwo different pointsPi. For which
configuration of pointsPi doesM attain its maximum value, if

(a) D is a unit square?

(b) D is a unit equilateral triangle?

(c) D is a unit circle?

2. If positive numbersx,y,z satisfyx2 + y2 + z2 = 1, prove the inequality
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3. In a triangleABC, the angle bisectors atA,B andC intersect the opposite sides at
A1,B1,C1, respectively. PointM lies on one of the segmentsA1B1, B1C1, C1A1,
andM1,M2,M3 are its orthogonal projections on the linesBC,CA,AB. Prove that
one of the lengthsMM1,MM2,MM3 equals the sum of the other two.

Second Day

4. A circle of radiusr is tangent to a linep at A. Let AB be the diameter of the
circle andC be an arbitrary point on the circle other thanA andB. Let D be
the projection ofC on AB andE be a point on the extension ofCD overD with
ED = BC. The tangents to the circle from pointE intersectp at K andN. Prove
that the lengthKN does not depend on the choice ofC.

5. Show that if integersa,b,c andd satisfybc + ad = ac +2bd = 1, then they also
satisfya2 + c2 = 2b2+2d2.

6. The sequence(un)
∞
n=0 is defined byu0 = 0 and

u2n = un, u2n+1 = 1−un for n ∈ N0.

(a) Determineu1998.

(b) If p is a natural number andm = (2p −1)2, determineum.
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