
Example problems

Day 1

1. In triangle ABC angle bisectors BB1 and CC1 are given (B1 and C1 belong
to sides AC and AB respectively). Circumcenter of triangle BB1C1 belongs
to line AC. Find angle C of the triangle.
(Moscow Mathematical Olympiad, 2011)

2. For each positive integer a denote the largest prime divisor of a2 + 1 as P (a).
Prove that there are infinitely many triples of different positive integers a, b,
c such that P (a) = P (b) = P (c).
(All-Russian Mathematical Olympiad, 2011)

3. A square is divided into congruent rectangles with sides of integer lengths. A
rectangle is important if it has at least one point (possibly vertex) in common
with a given diagonal of the square. Prove that this diagonal bisects the total
area of the important rectangles.
(Tournament of the Towns, fall 2010)

Day 2

1. Let x and y be positive real numbers such that x + y2016 ≥ 1. Prove that
x2016 + y > 1− 1/100.
(Romanian Masters, 2016)

2. In each of six boxes B1, B2, B3, B4, B5, B6 there is initially one coin. There
are two types of operation allowed:
Type 1: Choose a nonempty box Bj with 1 ≤ j ≤ 5. Remove one coin from
Bj and add two coins to Bj+1.
Type 2: Choose a nonempty box Bk with 1 ≤ k ≤ 4. Remove one coin
from Bk and exchange the contents of (possibly empty) boxes Bk+1 and Bk+2.
Determine whether there is a finite sequence of such operations that results
in boxes B1, B2, B3, B4, B5 being empty and box B6 containing exactly
2010(2010

2010) coins.
(IMO, 2010)

3. Let ABCD be a convex quadrilateral with |BA| 6= |BC|. Denote the incircles
of triangles ABC and ADC by ω1 and ω2 respectively. Suppose that there
exists a circle ω tangent to the ray BA beyond A and to the ray BC beyond
C, which is also tangent to the lines AD and CD. Prove that the common
external tangents of ω1 and ω2 intersect on ω.
(IMO, 2008)
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