
Math-4210 Spring 2012
Assignment 1: Metric spaces

Due Thursday, February 4 (Either in class, or my mailbox in AE 301, or under my door
AE 405).
As concerns the assigned problems, you are welcome to consult the text and notes and discuss
the problems with other people. However, the solutions should be yours. Please indicated
on your papers, who you discussed the problems with.

Reading: Strichartz Sec. 9.1-9.3
Problems

1. Verify that the sup norm on C([a, b]) is a norm (9.1.4 #2).

2. Prove that if ‖x‖ is any norm on Rn (i.e., satisfies the definition) then there exists a
positive constant M such that ‖x‖ ≤ M |x| for all x in Rn where |x| is the Euclidean
norm (9.1.4 #9). Hint: Write ‖x‖ =

∥∥∑
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∥∥ where e(j)s form a basis, and use the

triangle inequality. If you want to obtain the same answer as in the book (cf. the hint
in the book) also use the Cauchy-Schwartz inequality.

3. Let X ⊂ R2 be defined as X = {(x, y) : |x|+ |y| ≤ 2} with the usual Euclidean metric.
Sketch the unit circles in X with centers at (-1.5,0), (0,0), (1,1).

4. Problem 9.2.5 #1: Use the definition of the limits to show that if xN → x in a metric
space and y is any other point in the space then limN→∞ d(xN , y) = d(x, y).

5. Show that if E is closed subset of a metric space and a /∈ E then infx∈E d(x, a) > 0.
(One possibility is by contradiction).

6. A metric space is called bounded if there exists a point x in space so that d(x, y) < R
for all y in the space, or BR(x) is the whole space. (For more on bounded spaces see
a paragraph on p. 382 of the book). A finite collection of points in the metric space,
x1, x2, ..., xn... ∈ X, is called an ε-net in X if every point x in X is within the ε distance
of one of the points of the net: d(x, xk) < ε for some k. Prove that if X has a finite
1/m-net (a net with finite number of points) then X is bounded.

7. Two extra credit problems (not difficult!): Problems 9.1.4 #4 and #14.
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