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1. (10 points) State and prove the Banach Fixed Point Theorem.1

1You do not need to define the terms that you’re using. Also, if you don’t remember the
statement, please ask me, and I can give it to you for 8 points out of 10



MATH S4062 − MIDTERM 3

2. (10 points) Let f : R → R be given and let fn(x) = f(nx).
Show that if fn is equicontinuous on [−1, 1] then f must be
constant on R
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3. (10 points) Show the following series converges uniformly on
[a,∞) for all a > 0 but does not converge uniformly on (0,∞)

∞∑
n=1

1

1 + (n2)x
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4. (10 points) Suppose fn ∈ S is a sequence of functions such that
fn → f uniformly on R and there is a constant M with

lim
n→∞

∫
|y|>M

|fn(y)− f(y)| dy = 0

Show directly that f̂n → f̂ uniformly on R

Note: If g ∈ S then ĝ(x) =
∫∞
−∞ g(y)e−2πixydy


