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Q: 1. Answer the following by choosing correct answers from given choices. 3

[ 1] The discrete topology on a non-empty set X is ______ its indiscrete topology
[A] coarser than  [B] finer than  [C] not comparable with ~ [D] none

[ 2] If A is a closed set in a topological space then

[A]AcC A B] A= # A G A=A
[ 3] Every non-empty and bounded below subset of R posseses
[A] the g.lb. in IR [B] the Lu.b. in R
[C] glb. and Lub. in R [D] none
Q1 2. Answer any TWO of the following. 4
[ 1] For a set X = {a,b,c,d} give any two closed subsets of X relative to the

topology {0, X, {a}.{«, 0}}

[ 2] Find the sets of cluster points of (1, 2) in usual topology and discrete topology
of R

[ 3] Let f:[0,1] — R be continuous on [0,1] and be onto R also. Is f([0,1])
connected?

Q: 3 [A] Let G be a family of subsets of R as described below
)veg
(i) If G € R and G # 0 then G € G if for each p € G there is a set
H={zxeR/a<z <b} for somea<bsuchthat pec H CG.
Prove that G is an unusual nontrivial topology of R 3

[ B] Define Comparable Topologies and if X = {a, b, c} then find three topologies
Ti. Toand T; for X such that T G G Ts 3

OR

Q: 3 [A] Let (X,7) be a topological space and let A be a subset of X. Prove that A
is T-open set iff A contains a T-neighbourhood of each of its points 3

[ B] Let (X,7) be a topological space. If { F,/ @ € A} is any collection of T-closed
subsets of X then prove that ({F./ o € A} is a T-closed set 3

Q: 4 [A] Let (X,7) be a topological space and let A be a subset of X and A’ be the

set of all cluster points of A. Prove that A is 7T-closed iff A" C A 3



[ B

Q: 5 [A]

Qs 5,

Let (X,7T) be a topological space and let A be a subset of A, Then prove
that A" =AU A,

OR

If (X,7) and (Y, V) are topological spaces and [ is a mapping from X into
Y then prove that the following statements are equivalent

(a) The mapping f is continuous

(h) The inverse image of f of every W-closed set is T-closed set

(¢) If @ € X then inverse image of every W-neighbourhood of f(z) is a 7-
neighbourhood of x

(d) If z € X and N is a V-neighbourhood of (z), then there is a 7-
neighbourhood M of z such that f(M) C N

(e) If AC X, then f(A™) C f(A)~

Prove that if a space (X,7) has a nonempty proper subset A that is both
T-open and T-closed, then (X, 7T) is disconnected.

If (Y, Ty) is a compact subspace of a Hausdorff space (X, 7), then prove that
Y is T closed. '

OR

Prove that the space (R,U) is connected.
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