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1. (a) What is meant by saying that a collection T of subsets of X is a topology for

the set X? Let T be a class of subsets of N, where N is the set of natural

numbers consisting of the empty set and all subsets of N of the form En

{n,n + l,n + 2,n + 3, ...} with n EN.

(i) Show that T is a topology on N.
(ii) List the open sets containing the positive integer 7.

(b) When is a topology on X said to

(i) indiscrete (ii) discrete (iii) cofinite (iv) usual

Let j : X - Y be a function from a non-empty set X into a topological space

(Y, TY), Show that TX = {j-l (G) : G E Ty} is a topology on X.

2. (a) Let X be a topological space. When do we say that

i. p E X is an accumulation point of a subset A of X

ii. A is the closure of a subset A of X

iii. pEA is an interior point of a subset A of X

lV. Ext(A) is the exterior of a subset A of X

v. b(A) is the boundary of a subset A of X.

Show that b(A U B) c b(A) U b(B)

(b) Show that the interior of a set A is the uni.m of all open subsets of A. Furthermore,

show that

(i) Int(A) is open (ii) Int(A) is the larsest open subset of A

(iii) A is open if and only if A = Int(A)



3. (a) Let A be a subset of a topological space (X, T). Show that the relative topology

TA= {AnG: GET} is a topotogy on A.

Let X = {a, b, c, d, e} and let T = {X, <1>,{a}, {a, b}, {a, c, d}, {a, b, c, d}, {a, b, en

be a topology on X. List the members of the relative topology TA on A =
{a, b, d, e}.

Show that every subspace of a discrete topological space is also a discrete topo-

logical space.

(b) Let X be a topological space and let p E X. When is a subset N of X called a

neighbourhood of p? Let X = {a, b, c, d, e} and let

T = {X, {}, {a}, {a, b}, {a, c, d}, {a, b, c, d}, {a, b, e}} be a topology on X. Find the

neigborhood system of

(i) the point e (ii) the point c.

Let Np denote the neighbourhood system of p. Show that

1. Np is not empty and pEN for every N E Np

ii. N1 nN2 E Np for every N1, N2 E Np

lll. If N1 E Np and N1 C N2 then N2 E Np.

4. (a) Let (X, T) be a topological space when do we say that

1. A class B of subsets of X is a base for the topology T on X?

11. A class S of open subsets of X is a subbase for the topology T of X?

lll. A class Bp of open sets containing p E X is a local base at p?

Let A be a subset of X. Show that the class SA = {A n S : S E S} is a subbase

for the relative topology TA on A.

(b) 1. Let B be a base for a topology T on X and let B* be a class of open sets

containing B. Show that B* is also a base for T

ii. Show that every point p in a discrete space X has a finite local base.

5. (a) Let X be a topological space. When is X said to be

(i) T1 space (ii) T2 space (iii) R.egular space (iv) Normal space (v) Tychonoff



space

Show that every metric space is a Hausdorff space.

(b) Let X be a topological space. When do we say that

1. X is a first countable space

11. X is a second countable space.

Show that

lll. Every subspace of a first countable space is first countable

IV. Every subspace of a second countable space is second countable

6. (a) Let X and Y be topological spaces and let f : X ---t Y be a function. When is f
said to be

(i) continuous at p E X (ii) continuous over X

(iii) sequentially continuous at p E X (iv) an open function

(v) a closed function (vi) a homeomorphism

For a function f on a topological space X to a topological space Y. Show that the

following conditions are equivalent

(i) The mapping f is continuous

(ii) Inverse images of all closed subsets of Yare closed in X

(b) Let X be a topological space. When do we say that

1. X is locally compact

11. a subset A of X is count ably compact

lll. a subset A of X is compact

IV. a subset A of X is disconnected?

Let X = {a,b,c,d,e} with the topology T = {ep,X,{c},{c,d,e},{a,b,c}}.

Prove or disprove that A = {a, d, e} C X is disconnected.


