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Enjoy solving complex problems using
creative mathematical thinking? So do we!

Visit www.janestreet.com to learn more about our educational
programs, internships and full-time roles.

And of course - Good Luck!

Volis rjesavati teske probleme koristeci
kreativno matematicko razmisljanje? I mi!

Posjeti www.janestreet.com gdje moze$ saznati vise o edukacijama,
staziranjima i prilikama za zaposlenje.

I naravno - Puno srece!
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Problem 1. We call a pair of distinct numbers (a,b) a binary pair if ab+ 1 is a power of two. Given a set S
of n positive integers, what is the maximum possible number of binary pairs in S7?

(Oleksii Masalitin)

Problem 2. Let n be a positive integer. The numbers 1,2,...,2n + 1 are arranged in a circle in that order,
and some of them are marked.

We define, for each k such that 1 < k& < 2n + 1, the interval I} to be the closed circular interval starting at k
and ending at k + n (taking remainders modulo 2n + 1 if kK +n > 2n + 1). We call an interval I magical if it
contains strictly more than half of all the marked elements.

Prove that the following two statements are equivalent:

1. At least n + 1 of the intervals Iy, I, ..., I2,41 are magical.

2. The number of marked numbers is odd.

(Andrei Constantinescu)

Problem 3. Let w be a semicircle with diameter AB and let M be the midpoint of AB. Let X,Y be points in
the same half-plane as w with respect to the line AB such that AM XY is a parallelogram. Let I be the incenter
of the triangle M XY. Lines M X, MY intersect w in points C, D respectively. Let T be the intersection of AC
and BD. The line MT intersects XY in E. If P is the intersection of EI and AB, and @ is the projection of
E onto the line AB, show that M is the midpoint of PQ.

(Michal Pecho)

Problem 4. Find all functions f: RT — R* such that

fle+yf(@) =af(1+y)

for all z,y € RT.

Remark. We denote by R the set of all positive real numbers. (Ioannis Galamatis)

Time: 240 minutes. FEach problem is worth 10 points.

The use of calculators or any other instruments except rulers and compasses is not permitted.
Cheating in any form is strictly prohibited. Sharing or posting the problems or solutions before the end of the
competition (22nd of December) to anyone who might participate is strictly prohibited.



