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1. An acute-angled scalene triangh8C with AB > BC is given. LetO be its
circumcenterH its orthocenter, an#é the foot of the altitude fronT. LetP be
the point (other thai) on the lineAB such thatAF = PF, andM be a point on
AC. We denote the intersection BH andBC by X, the intersection o®M and
FX byY, and the intersection @®F andAC by Z. Prove that the points, M,
Y, andZ are concyclic.

2. Does there exist a sequeraeay, . .. of positive numbers satisfying both of the
following conditions:

() TP ,a < n?for every positive integem
(i) z{‘:lé < 2008 for every positive integer?

3. Letn be a positive integer. The rectangd&CD with side lengths 90+ 1 and
90n + 5 is partitioned into unit squares with sides parallel togiues ofABCD.
Let Sbe the set of all points which are vertices of theses unitregudrove that
the number of lines which pass though at least two points fsasndivisible by
4,

4. Letc be a positive integer. The sequermgay, ... is defined bya; = ¢ and
an:1 = a2+ an + ¢ for every positive integen. Find all values ot for which
there exists some integees> 1 andm > 2 such thaa§+ c® is them-th power of
some positive integer.
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