INTRODUCTION TO TOPOLOGY, MATH 141,
SAMPLE MIDTERM EXAM

Problem 1.

Let X be the space of all finite subsets of N. If S € X, denote by |S| the
number of elements of S. Show that

d(S1,S2) = |S1| + |S2| — 2|51 N Sy
defines a metric in X. Is (X, d) complete? Compact?

Problem 2.

For a subset S of a metric space (X, d) denote by S the closure of S, and by
int S - the interior of S.

a) Is it true that for any subset S C X we have int (int.S) = int S?

b) Is it true that int S = S forany S C X?

Explain your answers.
Problem 3.

Is it possible to find a sequence {U,},cn of open subsets of R! such that
R! =J>2, 00,2

Problem 4.

For each of the following statements answer whether it is true or false.
Explain your answers.

a) Every separable metric space is totally bounded.

b) If every subset of a metric space is open, then the metric space is com-
plete.

c) If (X, d) is a compact metric space, f : X — R is continuous, and there
are points a,b € X such that f(a) < 0, f(b) > 0, then there exists a point
¢ € X such that f(c) = 0.



Problem 5.

Suppose that (X, d) is a metric space, and Y C X is a subset of X. Suppose
also that f : ¥ — R is a continuous function. Is it true that f can always
be extended to a continuous function on X? In other words, is it true that
there exists a continuous function F' : X — R such that for any y € Y we
have F(y) = f(y)?



