
MATH 121 – MIDTERM I

APRIL 20TH, 2016

Problem 1. Give the definitions of the following terms:

(1) Compact

(2) Totally Bounded

(3) Bounded

(4) Continuous
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Problem 2. Let X be a metric space.

(1) Show that if x 2 X, then {x} is a closed subset of X.

(2) Show that if x, y 2 X, then there are open sets U and V such that x 2 U ,

y 2 V , and U \ V = ;.
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Problem 3. If A is a subset of X, then define a function

dA : X ! R
by dA(x) = infa2A{d(x, a)}.

Show that dA(x) = 0 if and only if x 2 A.

Problem 4. Let Y be a subset of a metric space X. Show that the closure of Y is

the intersection of all of the closed sets of X that contain Y :

Y =
\

Y⇢V,V=V

V.


