11-th Hungary—Israel Binational Mathematical Competitio
2000

First Day

1. LetSbe the set of all partitions of 2000 (in a sum of positive iex). For every
such partitionp, we definef (p) to be the sum of the number of summandgin
and the maximal summand p Compute the minimum of (p) whenp € S.

2. Prove or disprove: For any positive intedethere exists an integer> 1 such
that the binomial coefficier{t!) is divisible byk for any 1<i <n-—1.

3. Let ABC be a non-equilateral triangle. The incircle is tangent te $ides
BC,CA AB at A;,B;,C;, respectively, andM is the orthocenter of triangle
A;1B1C:. Prove thatM lies on the line through the incenter and circumcenter
of AABC.

Second Day

4. LetAandBbe two subsets &= {1,2,...,2000} with |A| - |B| > 3999. For a set
X, letX — X denotes the sdts—t | st € X, s#t}. Prove thatfA—A)N(B—B)
is nonempty.

5. For a given integed, let us defineS= {m? +dn? | mn € Z}. Suppose that
p,q are two elements db, wherep is prime andp | g. Prove that = g/p also
belongs tcS.

6. Letk and| be two given positive integers arsgh (1 <i <k, 1< j <) bekl
positive integers. Show thatdf> p > 0, then
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