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First Day

1. Find all positive integersn for whichnn +1 and(2n)2n +1 are prime numbers.

2. In a convexs quadrilateralABCD, pointM is the midpoint of diagonalAC. Prove
that if ∠BAD = ∠BMC = ∠CMD, then a circle can be inscribed in quadrilateral
ABCD.

3. In space are givenn ≥ 2 points, no four of which are coplanar. Some of these
points are connected by segments. LetK be the number of segments (K > 1) and
T be the number of formed triangles. Prove that 9T 2

< 2K3.

Second Day

4. The polynomialW (x) = x2 + ax + b with integer coefficients has the following
property: For every prime numberp there is an integerk such that bothW (k) and
W (k + 1) are divisible byp. Show that there is an integerm such thatW (m) =
W (m+1) = 0.

5. A rhombusABCD with ∠BAD = 60◦ is given. PointsE on sideAB andF on
sideAD are such that∠ECF = ∠ABD. LinesCE andCF respectively meet line

BD atP andQ. Prove that
PQ
EF

=
AB
BD

.

6. Prove that if real numbersa,b,c lie in the interval[0,1], then

a
bc +1

+
b

ca +1
+

c
ab +1

≤ 2.
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