Problem C2001

Given a party of n persons. It is known that in every subgroup of 4 persons, there exists one who knows the other three persons. Determine the minimum number of persons in the party who know everybody.

Problem C2002
Given a rectangle of size 20 ( 25, put into it 120 squares of size 1 ( 1 arbitrarily. Show that one may still put into it a circle of diameter 1 that does not overlap with any of the squares.

Problem C2003

Given 1978 sets, each containing 40 elements, such that every two sets contain exactly one common element. Find the number of elements of the union of these 1978 sets.

Problem C2004
Let 
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, … be a strictly increasing sequence of natural numbers. Show that there exist infinitely many 
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 are distinct members in the sequence and x and y are suitable natural numbers.

Problem C2005
Take 19 different integers from 1 to 90 and consider their differences, is it possible to find three pairs whose difference is the same?

Problem C2006
Let ABC be an equilateral triangle and E is the set of all points of the edges. Divide E into two disjoint sets, is it possible that one subset contains three points that form a right-angled triangle?

Problem C2007
Colour the integer coordinates (x, y), 
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, by red, blue and white. Show that there exists a mono-coloured rectangle with sides parallel to the two axes. 

Problem C2008
Given nine straight lines, each of which divides a square into two quadrilaterals of areas 
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. Show that three of these lines meet at a point.

Problem C2009
In a party, n boys and n girls are paired. It is observed that in each pair, the difference in height is less than 10 cm. Show that the difference in height of the k-th tallest boy and the k-th tallest girl is also less than 10 cm for k = 1, 2, …, n.

Problem C2010

A circle is divided into 6 equal parts, and the numbers 1, 0, 1, 0, 0, 0 are placed into the parts in order. Every time, one may choose any two adjacent parts and add 1 to both of them. Continuing this process, can we eventually obtain 6 equal numbers?

Problem C2011

On an island there are 13 blue birds, 15 white birds and 17 red birds. When two birds of different colours meet, both change into the third colour. Can all birds be changed eventually to the same colour?

Problem C2012

The following operations are permitted with the quadratic polynomial 
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:
(a)
switch a and c,

(b)
replace x by 
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, where t is any real number.

By repeating these operations, can you transform 
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Problem C2013

The following operations are permitted with the quadratic polynomial 
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(a)
replace 
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(b)
replace 
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By repeating these operations, can you transform 
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Problem C2014

Starting from the set {3, 4, 12}, take any two numbers a and b from them and replace these two numbers by 
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. After finitely many steps, can we obtain

(a)  {4, 6, 12},

(b)  the set 
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Problem C2015

Each of the n numbers 
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 is equal to 1 or –1, and that 
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. Show that n is divisible by 4.
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