5-th Bosnia and Hercegovina Mathematical Olympiad 2000
Sarajevo, May 20-21, 2000

First Day

1. Determine real roots , X, of the equation® —55x+ 21= 0, knowing thak;x, =
1.

2. In atriangleABC, Rdenotes the circumradius anthe inradius. LeSbe a point
inside the triangle and let the lin@d&s BS CSmeet the opposite sides4tY, Z,
respectively. Show that

BX-CX CY-AY AZ-BZ R

=1
AXZ TTBYZ T Tczz T

if and only if Sis the incenter of the triangle.

3. Atriple (x,y,2) of positive integers is called Pythagoream i y < zandx? +
y? = Z°. Prove that for everm € N the number 21 occurs in exactly distinct
Pythagorean triples.

Second Day

4. Prove that for any positive numbexs, ¢

bc+ca+ab<1< a2+b2+c2
a2+2bc b2+ca c2+ab -~ a?+2bc b24+ca c2+ab’

5. LetT, be the number of pairwise non-congruent triangles withrpetérm and
integer side lengths. Prove that

(@) T1999> T2000and
(b) Tany1=Tan—2+nforallneN.

6. AtriangleABC with Z/ABC = 3Z/CAB is given. PointdM andN are taken on the
side AC with N betweenA andM such thatZ/CBM = ZMBN = ZNBA. LetL
be an arbitrary interior point of segmeBil andK be the point orBM such that
LK || AC. Show that the lineAL,NK andBC meet in a point.
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