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limit point of a subset of X;
nse subset of X.
be the class of subsets of N, set of all natural numbers, consisting' of ¢

1l subsets of N of the form E, = {n,n+1,n+2,. -}, wheren € N. Show

is a topology on N. Write down the open sets containing the element

tine the following:
points of the set A = {4,13,28,37};
sets E of N for which E' = N, where E’ is the set of all limit points of

d subsets of (N, 7);

ure of the sets {7, 24,47,85} and {3,6,9,12,--- };

e subsets of N.

it a subset A of a topological space X is closed if and only if A contains
s limit points. . _

ow that, S = {1, é, %, i, .-+ } is not closed under the usual topology

f real numbers.

-



2. Define the terms base and subbase for a topolog:ical'space'

(a) Let B be a class of subsets of &, non-empty set X. Then prove that B is a base
for some topology on X if and only if it satisfies the following properties:
M x=JB,
BeB

(ii) for any B,B' € B, if p € BN B’ then there exists B, € B such that
pe B, ¢ BnR.

(b) i Let D be the discrete topology on Y = {a,b,¢,d,e}. Find a subbase S for
D, which does not contain any singleton sets.

ii. Let S be a subbase for a topology 7 on X and A be a subset of X. Show

that the class S4 = {ANS : § €S} is a subbase for the relative topology

T4 ON A.

3. (a) What is meant by a function f from a topological space X to a topologicai.
space Y is continuous at a point zo € X7
Let f be a function from a topological space (X, 71) into a topological space
(Y, 72). Prove the following:

i. [ is continuous if and only if f~!(G) is open in X for each open set G in
¥
ii. if S is a subbase for 7, then f is continuous if and only if
Y A)en, VAeS.
(b) Define Frechet space (Ty) and Hausdorff space (Ty).

1. Prove that every T), space is T}. Is the converse true? J ustify your answer.
ii. Prove that a topological space (X,7) is a T} space if and only if every

singleton subset of X is closed.
4. Prove or disprove the following statements:

(a) continuous image of a compact set in a topological space is compact,

(b) in the usual topology on R, the subset (0,1) is compact.

1
Tn

(c) the class of open intervals A, = {(0

property and ﬂ A=
neN

) : n € N} satisfies the finite intersection



(X,7)is a compact topological space if and only if for ev‘erjr class {F}} of closed
‘subset of X, ﬂ'ﬁ} = ¢ implies { F;} contains a finite subclass {8 By B}

+
with B, NF,N---NF,_ =¢.



