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Q: 1. Answer the following by choosing correct answers from given choices. 10

(1] The discrete topology on & non-empty 56t D QT R— its indiscrete topology
[A] coarser than [B] finer than [C] not comparable with, {D] none

[2] In (R,U), the set [0,1] is
[A] Open (B] Closed |C] Open as well closed [D] Neithr open nor closed

[3] The topologies T1 = {0,{a}, X} and Ty = {0, {a}, {a, b}, X} for X = {a,b,c}

are such that
[A] Tiis finer than Ty [B] T3 is finer than T}

[C] Ty is coarser than Th D} they are non-comparabale

4] If Aisa closed set in a topological space then
AlAcCA Bl A~ #A ClA=4 DA CA

(5] The set of all cluster poiﬁts of empty set § in (R,U) is
[A] @ B} R [C] @ iD} none

[6] In (R,U) which of the following is not dense
(Al R [B] @ [c gt [DIR~@Q

[7] Every non-empty and bounded above subset of 1 posseses
[A] the glb. in R [B] thelub. in R
[C] glb. andLub. in R [D] none

(8] ity = (0,1) and 3 = (1,2) then the subspaces (I, Uy,) and {2, Up) of (R, U)
[A] both are compact (B] are homeomorphic

[C} both are disconnected Dl none

[9] In a T} space the complement of every singleton set 1s
{A] closed {B] open C) closed and open both [D] neither open not closed

{10] For a T7 space (X,T)ifa,be X then X ~ {a,b} is
[Al closed {B] open (] closed and open both [D] neither open not cloged

Q: 2. Answer any TEN of the following. 20
[1] Show that the sets R and § are [{-open

[2] Define : (i) Indiscrete Topology (i) Closed Set
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[3] For a set X = {1,2,3} give a closed subset of X relative to the topology
{0, X,{1},{2,3}}. Is that open also?

[4] Let (X, T) be a topological space. Find the set of all the cluster points of the
empty subset of X

(5] Let (X,7) bea topological space. Prove that if F is 7-closed subset of X and
P € (X ~ F) then there is a T-neighbourhood N of psuch that NNF=§

[6] Define: (i) Interior of a set (ii) Bicontinuous function

[7] For X = {a,b,c} consider the topology 7" = {X,8,{a,b},{c}}. Is (X, T)

connected?
[8] Prove that indiscrete space is connected
[9] State the Least Upper Bound property of R
[10] Is every discrete space a 1} space also? Why?
[11] Prove that every Hausdorff space is T-space
[12] Prove that the space (R,U) is a Ty-space.

Q: 3 [A] Show that discrete topology satisfies all the conditions for becoming a topo-
logical space

[B] Let G be a family of subsets of R as described below
Hbeg
(i) If G € Rand G # 0 then G ¢ G if for each p € @ there is a st
I={zecR/agy <b}forsomea<bsuchthatpe Hcda.
Prove that G is an unusual nontrivial topology of R

OR

Q: 3 [A] If X = {q,b,c} then find three topologies 7;, 73 and T3 for X such that
neT & Ts. Also find three wore topologies for X which are non-comparable
with each other. '

[B] Prove that finite union and arbitrary intersection of closed sets in a topological
space are closed.

Q: 4 [A] Let (X,7) bea topological space and A be a subset of X Prove that AU A’
is T-closed :

(B] Let (X,7) bea topological space and A C X, Prove the following
(i) A is T-open iff Int(A) = A (i) Int(A) is the largest open subset of A

OR ~
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Q: 4 I(X,7T)and (Y,¥) are topological spaces and f is a mapping from X into
.Y then prove that the following statements are equivalent

(a) The mepping /18 continuous

{b) The inverse image of f of every T-closed set is T-closed set

(¢) 1z € X then inverse image of every ¥-neighbourhood of f (z)isa T-

neighbourhood of =

(d) fz e X and N is e J-neighbourhood of (z), then there is & T-

neighbourhood M of = guch that [(M)C N

(e) If AC X, then FATY C JAY

Q: 5 [A] If (Y, Ty) is a compact subspace of a Hausdorff space (X, T), then prove that
Y is T closed.

[B] Let (X,7) bea topological space and let Y be a subset of X. Prove that if
the subsapce (Y, 7y) is connected then s0 is the subspace (Y™, Ty-)-

OR
Q: 5. Definea connected space and prove that the space (R, U} is commected.
Q: 6 {A] IfY 52 bounded and U-closed subset of R, then prove that (Y, Uy) is compact.

[B] If (X, T) is compact and A is an infinite subset of X, then prove that A has
atleast one cluster point in X

OR

Q:6 A (X T)isa compact space, and if f is a T 1) continuous mapping of X
into R, then prove that [ is bounded.

[B] Prove that every compact Hausdorft space is & Ta-space.
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