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1. (5 points) Let R be the set of real numbers and let

Teoe = {G C R : G° = R\ Gis countable} U ¢.

Show that 7., is a topology on R.

2. (5 points) Let X = {a,b,c} and let 7 = {X, ¢, {a}, {a, b}, {a, c}} be a topology on X. Find (Show the

details of your work)

(a) The closed subsets of (X, 7)

(d) Bd({b,c})

(e) Ext({b,c})




3. (12 points) Circle True or False. Read each statement carefully before answering and justify your answer
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Let 7 and 7’ be two topologies on the same set X. Then 7 U 7’ is a topology on
X.

An arbitrary intersection of open sets in a topological space is open.

In the topological space (X, 74;5) the only dense set is X itself.

Consider the topological space (R, 7,) and the set A = [—1,4]. The set (3,5) is
open in 7., the relative topology on the set A.

Consider the topological space (R, 7,) and the topological space (R, 7¢), 7¢ is finer
than 7.

Let 7 and 7’ be topologies on the same set X. If 7 C 7/, then every closed set in
T issoin 7.

,T) be a topological space an C X, then the set U 1s a closed set.
X,7)b logical d A C X, then th A%UBd(A) is a closed

The interval [1,3) is open in the topological space (X, 7).
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4. (3 points) Let X = {a,b,c,d} and Y = {1,2,3,4}. We define
Ty = {Yv b, {3}7 {1a 2, 3}7 {3a 4}}7

to be a topology on Y. Find the topology on X, (7;) induced by the topological space (Y, 7,) and the
following function

[= {(aa4)> (Ca 3)7 (da 2)(ba 3)}

Show the details of your work

5. (5 points) Let (z,7) be a topological space, A, B C X. Prove the following statements :
(a) (2 points) f AC B= A" C B

(b) (3 points) If Bd(A)N A= ¢ = A is an open set .

6. (3 points) extra question
Let
T={{n,n+1,n+2,...} :neN}UQ.

be a topology on N.
(a) Find the accumulation points of the set A = {4,13,28,37}.

(b) Find the closure of the set A = {7,24,47,85}.
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