16-th Austrian Mathematical Olympiad 1985

Final Round
First Day

1. Determine all quadruplés, b,c,d) of nonnegative integers satisfying
a2+ b? + c? + d? = a?b’c?.

2. ForneN, let f(n) =1"4-2""14-3"2 4 ... 4 n'. Determine the minimum value
f(n+1)
of
f(n)

3. A line meets the lines containing sidB€,CA, AB of a triangleABC at A1, By,
C,, respectively. The pointa,, By,C, are symmetric té\;, B1,C; with respect to
the midpoints oBC,CA, AB, respectively. Prove thdb, B,, andC, are collinear.

Second Day

4. Find all natural numberssuch that the equation

%H%—m¢ﬁ+%+m+ﬁﬂ+m+@+m+%:o

has real solutions for all real numbexs ay, ..., an 1.
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5. A sequencéay) of positive integers satisfies, = % foralln>1.

Prove that this sequence is constant.

6. Find all functionsf : R — R satisfying

Xf(x)+f(l—x)=2x—x* forallxeR.
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