15-th Iranian Mathematical Olympiad 1997/1998

Second Round
Time: 4 hours each day.

First Day

1. Suppose that, b, x are positive integers such that
X2+b — abh,
Prove tha = x andb = x*.

2. In an acute triangl&BC, pointsD, E, F are the feet of the altitudes froA B, C,
respectively. A line througb parallel toEF meetsAC atQ andAB atR. Lines
BC andEF intersect afP. Prove that the circumcircle of triangRQR passes
through the midpoint oBC.

3. LetS={xg,X1,...,%} be afinite set of numbers in the inter{@J 1] with xo =0
andx; = 1. We consider pairwise distances between numbef iff every
distance that appears, except the distance 1, occurs atiées, prove that all
thex; are rational.

Second Day

4. LetABC andXYZ be triangles and let

BCNZX =A;, CANXY=B;, ABNYZ=C,
BCNXY =A,, CANYZ=B,  ABNZX=C,.

Prove that

CC AlA,  BiBp

AIC; CiBy  BiA
AB ~ BC CA '

if and only if X7 — 7y — VX

11
5. Letx,y,zbe real numbers greater than 1 such t%at y + o= 2. Prove that

VX=14+y—1+Vz—1<XFy+z

6. Let. 2 be the set of all points ift" with rational coordinates. For poinésB
22, one can move from to B if the distanceAB is 1. Prove that every point in
Z can be reached from any other pointda by a finite sequence of moves if
and only ifn > 5.
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