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1. Let f : [0, 1] → [0, 1] be a continuous function. Prove that f (x) = x for at least one
x ∈ [0, 1] [Rud87].

2. [Ros80, Exercise 18.5]. Let f and g be continuous functions on [a, b] such that f (a) ≥ g(a)
and f (b) ≤ g(b). Prove that f (x0) = g(x0) for at least one x0 ∈ [a, b].

3. Show that if f is an odd-degree polynomial function, then f has at least one real root.

4. Prove that if f is a real uniformly continuous function on the bounded set E of R, then f is
bounded on E. Show that this is false if f is only continuous [Rud87].

5. [Ros80, Exercise 19.1].

6. [Ros80, Exercise 19.8]. Prove that | sin x − sin y| ≤ |x − y| for all x, y ∈ R. Show that sin x is
uniformly continuous on R.

7. [Ros80, Exercise 19.9]. Let f (x) = x sin(1/x) for x , 0 and f (0) = 0. Is f uniformly
continuous on R?

8. Prove that the composition of two uniformly continuous functions is uniformly continu-
ous [Rud87].

9. Let f (x) be a function possessing the property that to every x0 there corresponds a δ > 0
such that f (x) ≥ f (x0) whenever |x − x0| < δ. Prove that the set of values of f (x) is finite or
countable [Nat55].

10. [Ros80, Exercise 20.1].
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