47-th Bulgarian Mathematical Olympiad 1998
Third Round — April 25-26, 1998

First Day

1. Find the least integar > 3 with the following property: For any coloring of
different pointsAy, Ay, ..., A, on a line such thaf A, = ApAz = --- = Aq_1An
in two colors, there are three pois Aj, Aj_; which have the same color.

2. LetABCD be a quadrilateral such thab = CD and/DAB = Z/ABC < 9(°. The
line passing through and the midpoint oBC intersectsAB at pointE. Prove
that /BEC = ZDAC.

3. Prove that there is no functidn: R* — R such that

f(x)2> f(x+y)(f(x)+y) forallx,y>D0.

Second Day

4. Letf(x) =x3—3x+ 1. Find the number of different real solutions of the equatio
f(f(x))=0.

5. A convex pentago®BCDE is inscribed in a circle with radiuR. Let rxyz
denote the inradius of a triangker'Z. Prove that

(a) cos/CAB-+ cos/ABC+ cos/BCA=1+ _rASC :

(b) if 'aBc = r'aED andrABD = I'aAEC, then AABC = AAED.

6. Show that the equatiorfy? = z2(z2 — x* — y?) has no solution in positive inte-
gers.

The IMO Compendium Group,
D. Djukic, V. Jankovic, I. Mati¢, N. Petrovit
www.imomath.com

www.imomath.com



