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Problem 1:

Let n be an odd positive integer. A teaher writes the numbers 1, 2, 3, . . . , 2n

on the blakboard. He then piks out two numbers a and b, erases them,

and writes the number |a − b| instead.

Prove that if he ontinues this proess, an odd number will remain at the

end.

Problem 2:

There are 13 white hameleons, 15 blak hameleons, and 17 red hameleons

on an island. When any two hameleons of di�erent olours meet, they both

hange into the third olour.

Is it possible for all hameleons to eventually have the same olour?

Problem 3:

The number 2
2013 is replaed by its digital sum (i.e., the sum of its digits).

Then this number is replaed by its digital sum, and we ontinue the proess.

If at some stage a 10-digit number remains, prove that this number must

have a repeated digit.
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Problem 4:

A irle is divided into 6 setors. Then the numbers 1, 0, 1, 0, 0, 0 are written,

lokwise, into the setors. You may now perform a series of steps whereby

at eah step, two neighbouring numbers are inreased by 1.

Is it possible to end up with all the numbers equal?

Problem 5:

Find all nonnegative integers x, y, z suh that x3 + 2y3 = 4z3.

Problem 6:

Prove that
√

2 is irrational.

Problem 7:

2n points are given in the plane, no three of whih are ollinear. Exatly n

of these points are farms: all them F1, F2, . . . Fn. The remaining n points

are wells: W1, W2, . . .Wn. It is intended to build a straight line road from

eah farm to a well, so that no well serves more than one farm. Show that

it is possible to do this in a way suh that none of the roads interset.

Problem 8:

Starting with a 4-tuple S = (a, b, c, d) of positive integers, we derive the

transformed sequene T (S) = (|a − b|, |b − c|, |c − d|, |d − a|). Does the

sequene S1 = S, S2 = T (S1), S3 = T (S2), . . . always end up at (0, 0, 0, 0)?

Problem 9:

47 points are given in the plane, no three of whih are ollinear. Divide these

into 5 groups, with a di�erent number of points in eah group. Let N denote

the number of triangles with verties in di�erent groups.

How should the points be divided in order to maximize N?
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