
MATH 121 – MIDTERM II

NAME:

Problem 1. Give the definitions of the following terms:

(1) Hausdor↵, Regular, & Normal

(2) Connected

(3) Basis for a topology

(4) Continuous
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Problem 2. Let X be a space and let A ⇢ X be a closed subspace. Let f : A ! Rn

be a continuous function

f(x) =
�
f1(x), . . . , fn(x)

�

such that for 1  i  n, fi is a bounded function. Show that there is a continuous
function F : X ! Rn such that F (a) = f(a) for all a 2 A.

Problem 3. Let X be a space and let Y and Z be closed subspaces. Let f : Y ! W

and g : Z ! W be functions such that for all x 2 Y \ Z f(x) = g(x). Show that

f [ g : Y [ Z ! W

is continuous if and only if f and g are.
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Problem 4. Let X and Y be spaces.

(1) Show that if Y is compact, then the projection ⇡X : X ⇥ Y ! X is closed
(i.e. takes closed sets to closed sets).

(2) Show that if Y is compact and Hausdor↵, then a function f : X ! Y is
continuous if and only if the graph

�f = {(x, f(x))|x 2 X} ⇢ X ⇥ Y

is closed.
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Problem 5. If X is a discrete space, then show that there is a minimal set of open
sets B that is contained in every basis for the topology on X. What is this set?

Problem 6. Let S1 = {z 2 C||z| = 1}. Let A ⇢ S

1 be {z 2 S

1|z 6= 1}. Define an
equivalence relation on S

1 by x ⇠ y if x = y or if x and y are both in A. Describe
explicitly the space S

1
/ ⇠. How many points does it have? Is it compact? Is it

connected? Is it T0? T1? T2? T3? T4?


