The Viking Battle - Part 1 2013

Problem 1 Several positive integers are written in a row. Iteratively, Alice
chooses two adjacent numbers x and y such that x > y and x is to the left
of y, and replaces the pair (x,y) by either (y+ 1,z) or (z — 1,z). Prove that
she can perform only finitely many such iterations.

Problem 2 Let ABCD be a cyclic quadrilateral whose diagonals AC and
BD meet at E. The extensions of the sides AD and BC' beyond A and B
meet at F'. Let G be the point such that FCGD is a parallelogram, and let
H be the image of E under reflection in AD. Prove that D, H, F, and G
are concyclic.

Problem 3 Find all triples (z,y, z) of positive integers such that x <y < z
and

2 (y° + 2°) = 2012(wyz + 2).



