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1 A subset M of {1, 2, ..., 2006} has the property that for any three elements x, y, z of M with
x < y < z, x+ y does not divide z. Determine the largest possible size of M .

2 For a positive integer k, let f1(k) be the square of the sum of the digits of k. Define fn+1 = f1◦fn. Evaluate f2007(2
2006).

3 A convex quadrilateralABCD withAC 6= BD is inscribed in a circle with centerO. LetE be theintersection of diagonalsAC andBD. IfP is a point insideABCD such that∠PAB+∠PCB =
∠PBC + ∠PDC = 90◦, prove that O, P and E are collinear.

4 Let (an)n≥1 be a sequence of positive numbers. If there is a constant M > 0 such that a22+a22+
. . .+a2n < Ma2n+1 for alln, then prove that there is a constantM ′ > 0 such that a1+a2+. . .+an <
M ′an+1 .

© 2019 AoPS Incorporated 1
Art of Problem Solving is an ACS WASC Accredited School.


