6-th Balkan Mathematical Olympiad
Split, Yugoslavia — April 29 - May 6, 1989
1. Letl=d; < dy < --- < dg = nbe all divisors of a positive integex Find alln
such thak > 4 andd? + d2 + d2 +d2 = n. (Bulgaria)

2. Letay...azag = 10"a, + - - - + 10a; + ag be the decimal representation of a prime
number. Ifn > 1 anda, > 1, prove that the polynomial

P(x) = anX"+ -+ a1X+ ao
is irreducible (oveZ[x]). (Yugoslavia)
3. Alinel intersects the side&B and AC of a triangleABC at pointsB; andCy,
respectively, so that the vertéxand the centroids of AABC lie in the same
half-plane determined bly Prove that
4
SBB, G, + SccyeB; > §SABC- (Greece)
4. Consider all familiesZ of subsets of1,2,...,n} which satisfy:
() If Ac #, then|Al =3;
(i) If A/Be.Z andA# B, then|ANB| < 1.

Let f(n) denote the maximum value p# | over all such#. Prove that

%(n2—4n) <f(n)< é(nz—n). (Romania)
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