
Putnam E.02

Po-Shen Loh

3 Sep 2014

1 Problems

Putnam 1999/A1. Find polynomials f(x),g(x), and h(x), if they exist, such that for all x,

|f(x)| − |g(x)|+ h(x) =


−1 if x < −1
3x+ 2 if −1 ≤ x ≤ 0

−2x+ 2 if x > 0.

Putnam 1999/A2. Let p(x) be a polynomial that is nonnegative for all real x. Prove that for some k,
there are polynomials f1(x), . . . , fk(x) such that

p(x) =

k∑
j=1

(fj(x))
2.

Putnam 1999/A3. Consider the power series expansion

1

1− 2x− x2
=

∞∑
n=0

anx
n.

Prove that, for each integer n ≥ 0, there is an integer m such that

a2n + a2n+1 = am.
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