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Problem 2: In the Duma, there are 1600 delegates who have formed 16000 committees

of 80 persons each. Prove that one can find two committees having at least four common
members.

Source: Russian 1996
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Problem 3: In an $n\times n$ array, each of the numbers $1, 2, ..., n$ appears exactly $n
$ times. Show that there is a row or a column-in the array with at least $\sqrt{n}$ distinct
numbers.

Source: MOP 2007
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Problem 4: Suppose 799 teams patrticipate in a tournament in which every pair of teams
plays against each other exactly once. Prove that there two disjoint groups A and B of 7
teams each such that every team from A defeated every team from B.

Source: Iran TST 2008
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Problem 7 (IMO 1998 [8])

In a competition, there are a contestants and b judges, where b=3 is an odd integer.
Each judge rates each contestant as either‘pass” or “fail’. Suppose k is a number such
that, for any two judges, their ratings coincide for at most k contestants. Prove that

kia>(b—1)/(2b).
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Problem 3 (IMO 1987 [8]) Let p,(k) be the number of permutations of the
set {1;..0, n}, n = 1, which have exactly k fixed points. Prove that

Z kpn(k)=nl.
k=0

(Remark: A permutation f of a set S is a one-to-one mapping of S onto itself.
An element i in 5 is called a fixed point of the permutation f if f{i) =i.)
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Problem 1 (IMC for University Students 2002 [5]) Two hundred students
participated in a mathematical contest. They had 6 problems to solve. It is
known that each problem was correctly solved by at least 120 participants.
Prove that there must be two participants such that every problem was solved
by at least one of these two students.
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Problem 2 (IMO Shortlist 1987 [B]) Show that we can color the elements
of the set {1.2,...,1987} with 4 colors so that any arithmetic progression of
ten terms, each in the set, is not monochromatic,
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Problem 17 (Szele 1943 [1, Chap. 2]) In a (round-robin) teurnament, ev-
ery player plays one game with every other player. A Hameltonian path of the
tournament is an ordering of the players from left to right so that every player
(except the last) beat the player immediately to its right. Let n be a positive in-
teger. Show that there is a tournament with n players that has at least n! /27!
Hamiltonian paths.
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Problem 28 (IMO Shortlist 1991 [8]) Let A be a set of n residues mod n?.
Show that there is a set B of n residues mod n? such that at least half of the
residues mod n? can be written as a + b with a in A and b in B.
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Problem 18 (Erdés 1963 [1, Chap. 1]) Let k be a positive integer. Say
that a (round-robin) tournament is k-unrankable if for every set of k players,
there is another player who beat all of them. Show that there is a tournament
with more than k players that is k-unrankable.
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