Math 344, Section X1, Fall 2001
Review Problems for Section 5.1-5.3, 8.1

Note: This is just a sampling of problems. It does not include everything.

1. Section 5.1

(a) Give the definitions of f is continuous at” and “ f is continuous on the sét.

(b) Give an example of a function which is continuousk®na function which is
continuous orR \ {0} but which is not continuous &, a function which is
defined onR but which is not continuous at any point.

(c) State the Sequential Criterion for Continuity.
(d) Use the Sequential Criterion to prove that thes continuous a6 but, for all
¢ # 0, is not continuous:

Fa) = x if zis rational
Y=Y 0 if zisirrational

2. Section 5.2

(a) Prove that iff andg are both continuous at thenfg is continuous at.
(b) Prove that the composition of continuous functions is continuous.

3. Section 5.3

(a) True or False?: A continuous function on the intef2al] must be bounded.

(b) True or False?: Iff is continuous on the interval, 2), then f must have an
absolute maximum of0, 2).

(c) State the Intermediate Value Theorem (p. 133)

(d) Use the Intermediate Value Theorem to prové is continuous orR and if
f(z) is irrational for allz, thenf must be constant.

4. Section 8.1

(a) Explain the difference between pointwise convergence of a sequence of func-
tions and uniform convergence of a sequence of functions. Give the precise

definition of each.

(b) Give an example of a sequence of continuous functions which converges point-
wise to a non-continuous function on some interval.

(c) Give an example of a sequence of functions which converges uniforniiy. on

(d) True or false?: If a sequence of continuous functions converges uniformly on
to a functionf, thenf must be continuous oA. (See 8.2.2 on p. 234).



