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1 Let n be a positive integer. Let aq, as, ..., a, be real numbers such that —1 < a; < 1 (for all
1 <i < n). Letby, by, ..., b, bereal numbers such that —1 < b; < 1 (forall 1 < i < n). Prove

that
n n n
ITai =0 <> lai —bs
=1 =1 i=1

2 Say that a (nondegenerate) triangle is funny if it satisfies the following condition: the alti-
tude, median, and angle bisector drawn from one of the vertices divide the triangle into 4
non-overlapping triangles whose areas form (in some order) a 4-term arithmetic sequence.
(One of these 4 triangles is allowed to be degenerate.) Find with proof all funny triangles.

3 10000 nonzero digits are written in a 100-by-100 table, one digit per cell. From left to right, each
row forms a 100-digit integer. From top to bottom, each column forms a 100-digit integer. So
the rows and columns form 200 integers (each with 100 digits), not necessarily distinct. Prove
that if at least 199 of these 200 numbers are divisible by 2013, then all of them are divisible by
2013.

4 We are given a finite set of segments of the same line. Prove that we can color each segment
red or blue such that, for each point p on the line, the number of red segments containing p
differs from the number of blue segments containing p by at most 1.

00

i‘}iﬁf AoPSOnline & AoPSAcademy @ AoPS it ©2019 AoPS Incorporated |

Art of Problem Solving is an ACS WASC Accredited School.



