Problem C1001

There are six people in an International Mathematical Olympiad team. Prove that there exist three people who either all know each other or all don’t know each other.

Problem C1002

In a party of n persons (
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), at least one person does not shake hand with everybody. Determine the maximum number of persons in the party that shake hand with everybody.

Problem C1003
Given five points on a plane, no three of which are collinear. Prove that four of the points form the vertices of a convex quadrilateral.

Problem C1004
Prove that when 20 numbers are chosen from 1, 4, 7, …, 100, there are two pairs such that the sum of each pair is 104.

Problem C1005
Find the number of 4-digit numbers starting with 1 with exactly 2 of its digits being the same.

Problem C1006

Find the number of nonnegative integer solutions to the equation 
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Problem C1007

Determine the number of n-digit numbers consisting of the digits 1, 2 and 3 only such that each digit appears at least once.

Problem C1008

On a 8 ( 8 chessboard with the usual colouring (black and white alternately), one may choose a pair of adjacent squares and switch the colour of each of them. Can one repeat this process so that only one black square remains on the board?

Problem C1009

The numbers 1, 2, 3, …, 2n, where n is odd, were originally on the blackboard. Every time, one may delete two numbers a, b on the board and replace them by the number 
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. Show that the last remaining number is odd.

Problem C1010

Consider an 
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 chessboard with the usual (alternately black and white) colouring. One may repaint all squares

(a)
of a row or a column,

(b)
of a 
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 square.

Can one eventually obtain a chessboard with exactly one black square?

Problem C1011

On a blackboard, there are three numbers, 2, 4, 6. One may erase one of the three numbers, and replace it by one less than the sum of the other two numbers. (For example, one may erase the number 2 and replace it by 4 + 6 – 1 = 9.) By repeating this process, can the numbers 19, 1999 and 2001 appear on the board all at the same time?

Problem C1012

Consider the sequence 9, 7, 6, 3, 5, 1, …, where, starting from the fifth term, each term is equal to the unit digit of the sum of the previous four terms. Can the numbers 1, 2, 3, 4 be four consecutive terms in the sequence?
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