
4-th Iberoamerican Mathematical Olympiad
La Habana, Cuba, April 8–16, 1989

First Day

1. Determine all triples(x,y,z) of real numbers satisfying the system of equations

x + y− z = −1,

x2− y2+ z2 = 1,

−x3 + y3+ z3 = −1.

2. Letx,y,z be real numbers with 0≤ x,y,z ≤
π
2

. Prove the inequality

π
2

+2sinxcosy +2sinycosz ≥ sin2x +sin2y +sin2z.

3. Leta,b andc be the side lengths of a triangle. Prove that

a−b
a + b

+
b− c
b + c

+
c−a
c + a

<
1
16

.

Second Day

4. The incircle of the triangleABC is tangent to sidesAB and AC at M and N,
respectively. The bisectors of the angles atA andB intersectMN at pointsP and
Q, respectively. LetO be the incenter of△ABC. Prove thatMP ·OA = BC ·OQ.

5. A functionsf is defined on the setN and satisfies

(i) f (1) = 1,

(ii) f (2n +1) = f (2n)+1,

(iii) f (2n) = 3 f (n)

for all n ∈ N. Find the set of values taken byf .

6. Show that the equation 2x2−3x = 3y2 has infinitely many solutions in positive
integers.
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www.imomath.com


