10-th Bosnia and Hercegovina Mathematical Olympiad
2005

Banja Luka, May 7-8, 2005
First Day

1. PointH is the orthocenter of a triangeBC. Prove that the midpoints of the
segment#B andCH and the intersection point of the bisectors of angi€\H
andZCBH are collinear.

2. If ay,ap,a3 are nonnegative real numbers wih+ a; + az = 1, prove the in-
equality

1
ary/ax +ag/az+ag/a < 7

3. Anintegem > 2 is given. Letxy, X, ..., X, be distinct positive integers and gt
be the sum of these numbers withexcludedj = 1,2, ...,n. Define

_ gedxy, S1) +gedxe, $) +--- +gcdxn, S)
X1+ X+ -+ X '

f(Xl,Xz, . ,Xn)
Find the largest value df over all possible-tuples(x, ..., Xn).
Second Day

4. PointA is chosen on the line containing a diameR® of the circlek(Sr),
outside the circle. A tangentto k passes throughA and meets the circle at
pointT. Let p andq denote the tangents toat P andQ, respectively, and let
PTNng={N} andQT Nnp = {M}. Show that the point8, M,N are collinear.

5. Suppose that a permutatita, ay, ..., an) of numbers 12, ... n satisfies
a2
— <k+2 fork=1,2,....n—1.
A+

Prove that it must be the identity permutation.

. . b .
6. Prove that if integera, b, c satlsfy%l + < + g = 3, thenabc is a perfect cube.
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