[talian IMO Team Selection Test 1996

Cortona, June 8, 1996
Time allowed: 4 hours

1. LetAandB be two diametrically opposite points on a circle with radiu®oints
P, P, ..., P, are arbitrarily chosen on the circle. Latandb be the geometric
means of the distances Bf,P,,..., R, from A andB, respectively. Show that at
least one of the numbeasandb does not exceeq'2.

2. LetAg, Ay, ..., A, be distinct subsets of amelement seX (n > 2). Show that
there exists an elementof X such that the set8; \ {x},...,An\ {x} are all
distinct.

3. Let ABCD be a parallelogram with sid&B longer thanAD and acute angle
/DAB. The bisector of#DAB meets sideCD at L and lineBC atK. If O is
the circumcenter of triangleCK, prove that the point8,C, O, D lie on a circle.

4. Prove that there exists a $€bf 1996 positive integers with the following prop-
erties:

(i) the elements oK are pairwise coprime;

(ii) all elements ofX and all sums of two or more distinct elementsXofire
composite numbers.

The IMO Compendium Group,
D. Djukic, V. Jankovic, I. Mati¢, N. Petrovit
www.imomath.com

www.imomath.com



