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Problem 1. Consider the function f : R — R given by f(z) = 3.0 % cos(nz). Use
the Weierstrass M-test to prove that f is continuous on R. You may assume without
proof that cosz is continuous on R.
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Problem 2. Let 0 < a < 1. Use the Weierstrass M-test to prove that 3", z" converges
uniformly on [—a,a] to f(z) =1/(1 —z).
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Problem 3. In Homework 11 you are asked to prove the following theorem:

If (f») is a sequence of bounded functions on D and f, — f uniformly on D
then f is bounded on D.

State the contrapositive of this theorem.
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Problem 4. Prove that ) z" does not converge uniformly to f(z) = 1/(1 — z) on
(-1,1).
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Problem 5. The following function is known as the Weierstrass function. Let a,b be
given constants such that a € (0,1), b is a positive, odd integer, and ab > 1+3m/2. Define
f:R—=Rby

flz) = i a” cos(b"rz).
n=0

a. Prove that f is continuous on R.
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