46-th Bulgarian Mathematical Olympiad 1997
Third Round — April 1997

First Day

1. Find all natural numbeia b, ¢ such that the roots of the equations
X2 —2ax+b=0, x*—2bx+c=0, x*—cx+a=0
are natural numbers.

2. In a cyclic quadrilatera®BCD, linesAD andBC meet atE, and diagonal&C
andBD meet at~. If M andN are the midpoints oAB andCD, prove that

MN 1|AB CD
EF 2|CD AB|’
3. Prove that the equation
X+ Y+ +3(X+y+2)+5=0

has no solution in rational numbers.
Second Day
4. Find all continuous functions: R — R such that

f(x)=f <x2+ %) for all realx.

5. Two unit squares#; and.#, with centersM andN respectively are placed in
the plane so tha¥IN = 4, two sides of’#; are parallel tdVIN, and one diagonal
of J#; lies onMN. Find the locus of midpoints of segmeiX¥’, whereX is an
interior point of 77 andY is an interior point of’7,.

6. Find the number of nonempty subsetSp {1,2,...,n} which contain no two
consecutive numbers.
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