10-th Hungary—Israel Binational Mathematical Competitio
1999

First Day
1. Let f(x) be a polynomial of degree at least 2. The sequene is defined by

01(x) = f(x) andgn,1(X) = f(gn(x)) for ne N. Letr, be the average of the roots
of gn(x). If rig =99, determinegg.

2. In a plane are givenr2+ 1 lines, no two of which are parallel and no three
concurrent. Every three of them form a non-right trianglemakg all such
triangles, find the maximum possible number of acute-anghed.

3. Find all functionsf : Q@ — R such that for alk,y € Q,

f(x+y) =) f(y) - flxy)+1.
Second Day

4. For a positive integeg, define the sequenda,) by

a;=C, api1=Can+4/(c?—1)(a3—1) forn=1,2,...
Prove that alk, are positive integers.

Xy + 2
X+y+z
(X0, Y0,20) such that 0< X3 + Y3 + 73 < 1d55 and 1999< f(xo,Yo,2) < 2.

5. Definef(x,y,z) = for all realx,y,z with x4+ y+z# 0. Find a point

6. An exam consists of four multiple choice questions, eagstion having three
choices. A group of examinees took the exam. It turned outftiraany three
examinees there was at least one question to which they pese different
answers. What is the maximum possible number of examindégsigroup?
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