24 Sept. 2026
TOPOLOG‘/ DA\I 5

F 3. Let X be a topological space, and let Y C X have the subspace topology.
roMm

Tues A"‘Y'S (a) If Ais open in Y, and Y is open in X, show that A is open in X.
Workslneej"'

Let X e a %polejiwl Space, uith Ye X kau-‘,j Ye
So‘osfma. topelsgy. Let AcY ke open, and YeX be oper

We b = chow Hot A s open in X.

87 d&(;n;\»."o, of f“c gugspa% %Pola% A ofn n Y means
Yot  euicts  some ofen  sef R in X such that A=Ya B.
Since Y and B ot opn o )(/ i+ RQllowss Hot Va B s
opn in X, Theele, A=YaR s pper v X

(b) If Ais closed in Y, and Y is closed in X, show that A is closed in X.

NO\A) lﬁ"' AC\{ he (;lo$¢.o( and \{CX
be closed Since A is cloged in Y,

its  complement N-A s open in Y. This meanc
'H\a‘l‘ \(—A is the intersection O‘F Y with

Some open Sef BeX, t#at is, Y-A=BaY.
Snce Y is closed in X, ifts complement
X-Y s open in X. Then Bu()(-\{) s the
vnion of open sets in X, 5o Rou(X-Y) is open
in X. The only elemeats of X not ia Ru (X-Y)
ace  the elements of A, since B contains all
elements of Y met i AL Thus, X-A =gu(x_\()/
which  means ot X-A ic open in X. Therefore,
A is closed in X.
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