Math 490 Quiz #6 Tuesday 30 October 2018

Name: Score (Out of 5 points):

1. (1 point) Let X = {a,b,c,d}. Let T be the topology on X

T ={2,{b},{c},{a,b},{b,c},{a,b,c},{b,c,d}, X}.
(You do not need to verify that this is a topology). What is the subspace topology Tg induced
on the subset S = {a,b,d} C X?

Solution: By definition, the elements of Tg are the intersections of S and elements of 7. These
are the sets:

Ts = {®7 {b}7 {a7 b}v {b7 d}v S}

2. Suppose that (X, 7)) is a topological space, and that S C X a subset. Define a map
i:S—>X
i(s) = s.
This map is called the inclusion of S into X.

(a) (2 points) Show that this map is continuous with respect to the topology 7 on X and the
subspace topology Tg on S.

Solution: To show that the map i is continuous, we must show that i~*(U) is open for
every open set U C X. So let U C X be open. Then

iMU)={s€S|i(s)eU}={seS|scU}=UNS.

But U NS is open in S by definition of the subset topology, so we conclude that ¢ is
continuous.

(b) (2 points) Suppose that S is an open set in the topological space X. Show that the map
i is an open map. (Recall that this means that (V') C X is open for every open set V C S.)

Solution: To prove that i is open, we must show that i(V) C X is open for every open
set V C S. By definition of i,

iV)={iw) [veV}={v|lveV}=V.

By definition of the subspace topology Tg, a set V C S is open precisely when V =UnNS
for some open set U C X. But, then U € T, and S € T by assumption, and so by
definition of a topology their intersection S N U € 7 must also be open in X. Hence
i(V) =V =5nU is an open subset of X, as claimed.
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