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(The result is computed from the three problems with the highest scores.)

Points

11

Problems

1.

Baron Miinchausen has a set of 50 coins whose masses are distinct positive
integers not exceeding 100 and such that the total mass of all coins is an even
number. Baron claims that it is not possible to distribute these coins between two
sides of a balance to reach an equilibrium. Can it happen that baron's claim is true?

Suppose we have Cartesian coordinate system and a rectangular parallelepiped of
volume 2011 whose vertices have integer coordinates. Prove that the edges of this
parallelepiped are parallel to the coordinate axes.

A beam is in the shape of a triangular prism. Two plane cuts are made through the
prism so they do not intersect either each other or the bases of the prism.

Can these cuts be similar but not congruent triangles?

Can these cuts be two equilateral triangles with sides 1 and 27?

There are N blue and N red sticks. The sums of the lengths of all sticks of each color
are the same. It is possible to construct an N-gon from sticks of each color. Can one
always choose a blue stick and a red stick and interchange their colors so that it
would be possible to construct an N-gon from sticks of each color again? Solve the
problem

for N = 3;

for an arbitrary integer N exceeding 3.

The lateral sides AB and CD of trapezoid ABCD are respectively the chords of two
circles w; and w, that touch each other externally. Let a and 8 be degree measures
of the arcs AB and CD (the parts that touch). Let w3 and w, be the circles also with
the chords AB and CD such that the degree measures of arcs ABand CD are p and
a respectively (new arcs AB and CD are located on the same sides of the chords as
the original ones). Prove that w5 and w, touch as well.

In every cell of a square table a number is written so that the sum of the two largest
numbers in each row equals a, while the sum of the two largest numbers in each
column equals b. Prove that a = b.

Two companies hire programmers in turn. Each company chooses its first
programmer arbitrarily, but then each new recruit must be acquainted with
someone already hired by this company. If the company cannot comply with this
rule, it stops hiring, while the other company may proceed. Among the
programmers, there are 11 geniuses. The list of programmers (including the
information who is genius) and their acquaintances is known in advance. Does
there exist a list such that the company that starts hiring the second can hire 10
geniuses independently of how the other company acts?



