33-rd German Federal Mathematical Competition 2002/03
Second Round

1. Suppose that the graph of a functibn R — R has two or more centers of
symmetry. Prove that is the sum of a linear and a periodic function.

0

2. The sequenc@),,_; is defined by

7
aa=1a=1a=2 and an+3:% forn> 0.

Prove that all terms of this sequence are integers.

3. The diagonals of a convex cyclic quadrilateA8CD intersect aS. Let E and
F be the projections 06 on the sideAB andCD, respectively. Show that the
perpendicular bisector &F bisects sideBC andDA.

4. Letp andq be two different coprime positive integers. The set of ietsgs to
be partitioned into three subsé&tB, C such that for every integer the numbers
z, z+ p andz+ g belong to three different subsets. Show that such a parigio
possible if and only ifp+ qis divisible by 3.
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