
12-th Pan-African Mathematical Olympiad
Pretoria, South Africa, 2002

First Day

1. Find all functionsf : N0 → N0 whose minimum value is 1 and

f ( f (n)) = f (n)+1 for all n ∈ N0.

2. Variable pointsC andD on the respective sidesAO andBO of a triangleABO
with a right angle atO satisfyAC = BD. Prove that the perpendicular bisectors
of the segmentsCD have a common point.

3. Prove that for every positive integern there is a positive integerk such that the
decimal representation of the number 2nk consists of the digits 1 and 2 only.

Second Day

4. Seven students in a class compare their marks in the twelvesubjects studied and
observe that no two students have identical marks in all subjects. Show that one
can choose six subjects such that the marks of any two students differ in at least
one of these subjects.

5. LetABC be an acute triangle. The circle with diameterAB intersectsAC atE and
BC atF. The tangents to the circle atE andF intersect atP. Prove thatP lies on
the altitude fromC.

6. Leta1 ≥ a2 ≥ ·· · ≥ an ≥ 0 be real numbers with sum 1. Prove that

a2
1 +3a2

2+5a2
3+ · · ·+(2n−1)a2

n ≤ 1.
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