14-th Iranian Mathematical Olympiad 1996/1997

First Round
Time: 3.5 hours.

1. Leta,b,c be real numbers. Prove that there exists a triangle withIsinigths
a,b,cif and only if

2@ +b* 4 ¢t < (a2 4+ b%+c2)2.
2. Prove that ifa,b,c,d are positive integers such thad = bc, thena+b+c+d
cannot be a prime number.

3. LetN be the midpoint of sidBC of triangleABC. Right isosceles trianglesBM
andACP are constructed outside the triangle, with ba&BsandAC. Prove that
AMNP is also a right isosceles triangle.

4. Letn blue pointsA; andn red pointsB; (i = 1,2,...,n) be situated on a line.

Prove that
ZA@BJ' > ZA@AJ' + ZBiBj.
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