2-nd Asian—Pacific Mathematical Olympiad 1990

1. Given triangleABC, let D, E, F be the midpoints oBC, AC, AB respectively
and letG be the centroid of the triangle. For each valueZ&AC, how many
non-similar triangles are there in whiétE GF is a cyclic quadrilateral?

2. Letay,ay,...,a, be positive real numbers, and Btbe the sum of the products
of a;,ay,...,a, takenk at a time. Show that
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3. Consider all the triangle&BC which have a fixed basdB and whose altitude
from C is a constanih. For which of these triangles is the product of its altitudes
a maximum?

4. Asetof 1990 persons is divided into non-intersectingst®in such a way that:

(i) No one in a subset knows all the others in the subset,

(i) Among any three persons in a subset, there are alwagsaat two who do
not know each other, and

(iii) Forany two persons in a subset who do not know each pthere is exactly
one person in the same subset knowing both of them.

(a) Prove that within each subset, every person has the samben of ac-
quaintances.

(b) Determine the maximum possible number of subsets.

Note: Acquaintance is mutual, and everybody is assumed to knois eak.

5. Show that for every integer> 6, there exists a convex hexagon which can be
dissected into exactly congruent triangles.
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