
Difficult Problems
The problems listed below are difficult and not required. The deadline is the end of semester.

However, the problems will still be available in the next semester. I will keep adding the problems
to the list. If you solve one problem, submit it to Canvas. Then if you solve more problems, you
can replace your submission.

Problem 1. Assume that f : R → R is C∞ differentiable. Assume that for every x ∈ R there is
n ∈ N such that the nth derivative satisfies f (n)(x) = 0. Prove that f is a polynomial.

Proof. WRITE YOUR SOLUTION HERE. □

Problem 2. Prove that there is no function f : (0, 1) → R with the property that f is continuous
at x if and only if x is a rational number.

Proof. WRITE YOUR SOLUTION HERE. □
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