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1. Let (X, T) be a topological space. Let Z C Y < X. Let Ty and Tz be the topologies
induced by X on Y and Z respectively. Let G be the topology induced by Ty on Z. Show that
Tz = 0.

Proof: Let C < Z be 6-open. Then there is an Ty-open subset B of Y such that C =B N
Z. Since B € Ty, there is an open subset A € Tsuchthat B=ANY.Hence C=BNnZ=(A
NYyYnZ=AnNnZandso C € 1.

Assume now C C Z is Tz-open. Then there is a T-open subset A of X such that C=A N
Z.ThenC=AnNZ=ANnZ2D)NY=ANY)NZ SinceANnYe 1y, Cisino.

2. Let A and B be two subsets of a topological space. Let Y < X. Show that the set
Y N (A U B) is open (resp. closed) in A U B if and only if Y N A is open (resp. closed) in A

and Y N B is open (resp. closed) in B.
Proof: Suppose Y N (A U B) is open (resp. closed) in A U B. Then Y M A is open (resp.

closed) in A and Y N B is open (resp. closed) in B by Question 1.

Conversely suppose Y N A is open (resp. closed) in A and Y N B is open (resp. closed)
mB. ThenYNA=YNAnNUand YNB=YnN BNV forsome open subsets U and V of
X.Hence, YM(AUB)=(YNnA )Y uB)=(YnAnU)unNnBNnV)=YU (AN U

u(BNY)
3. Let (A)); be a locally finite1 cover of a topological space X. Let B < X. Show that

B is open (resp. closed) in X if and only if each of the subsets B N A; is open (resp. closed)
n Al'.

"i.e. for each x € X there is an open subset U containing x such that U M A; # @ only for finitely many i.



