
504 Question 1 – AMS QUALIFYING EXAM – January, 2006

Let a1 ≥ a2 ≥ · · · ≥ ak ≥ 0. Compute

lim
n→∞

(an1 + an2 + · · ·+ ank)1/n.
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504 Question 3 – AMS QUALIFYING EXAM – January, 2006

Let En, n = 1, 2, . . . be dense open sets in Rk. Prove that ∩∞n=1En is dense in Rk.
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504 Question 2 – AMS QUALIFYING EXAM – January, 2006

For n = 0, 1, 2, ..., and x ∈ R, define Pn(x) by

Pn(x) =
1

2nn!

dn

dxn
(x2 − 1)n.

Prove that Pn has n distinct zeros in (−1, 1).
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