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Tnstruction : The symbols used in the paper have their usual meaning, unless specified.

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

[1] In (R,U), the set [a,b] — {%b} is ‘
Al Open [B] Closed [C] Open as well closed D! neither open nor closed
i |

[2] In a topological space (X, T), & neighbourhood of a point is
[A] T-open [B] T-closed [C] either open or closed (D] none

[3] In indiscrete topology for a non-cmpty set X with more than one clements,
every subset of X is ' :
(Al open only  {B] closed only  [C] open and closed both  [D] none

[4] In (R, 1), the set {1,2,3,4} has . cluster point/s.

[A) no [B} one. i two  ~ {D] four
[5] Tno (R,U) which of the following is not dense
AT R (B] @ ) g+ DIR~-€
[6] In (R,U) which of the following is not closed
(Al [B] R (€] (1,2) - b2
7] In its relativised topalogy, the subset . of R is connected.
[A] [0,5) B] {0.4] - {1} i (0,1)U(1,2) [D] none
8] Every non-cmpty and bounded below subset of R posseses
[A] the glb. in R (B! the lub. in R
[C] glb. and Lub. in B iD] none

[8] If every open cover of a topological space has & finite subcover then it is
[A] Compact (B} Unbounded [C] a Regular Space [D] none

[10] I (X,T) is a T space and ¢ € X then {a} is
(] open B} closed [C} closed and open both (D] neither open not closed

Q: 2. Answer ANY TEN of the following. 20
[1] Define : (i) Topology (it) Coarser Topology

. [2] What are trivial topologies on a non-empty set?
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[8] I X = {a,b,c} then find three topologies 7., T2 and Tz for X such that
TGhGT

[4] Find U-closures of the sets R and §.

(8] Let (X, 7) be a topological space. Prove that if I" is T-closed subset of X and
- p € (X ~ F) then there is a T-neighbourhood IV of p such that NNF =0

[6] For any topologies 7 and ¥ of R show that the mapping f : R = R where .
fl@) =2, Yz eR, isT-¥ continuous

£

[7] For X = {0,1,2,3,4,5} consider the topology T = {X,,{0,1,2},{3,4,5}}.
Is (X, T) connected?

8] Prove that indiscréte space is conhected ™

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

[10] Prove that the space (R,U) is a Tr-space.
[11} Give an example of a Ti-space that is not a Ty-space
[12] Define : (i) Regular Space  (if) Bounded Mapping

Q: 3 [A] Define Closed Set. Also if (X,7) is a topological space and {Fo/ o € A}
' is any collection of T-closed subsets of X then prove that (Y{Fa/ ¢ € A} is &
T-closed set

[B] Consider the topology G on R where GcRisGopenif G=0or G#0and

for each p € @ there is a set H = {x € Rfa < z < b} for some a < b such
that p € H C . Prove that G is finer than usual topology of R

OR

Q: 3 [A] Let (X, T) 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

[B] Let J be the set of all integers and J be a collection of subsets G of J where
GeJ whenever G=0orG#Bandp,pt2,p14,.,p%2n,.. belongto
G whenever p € GG.Prove that 7 is a topology for J :

Q: 4 [A] Let (X,T) be a topological space and let A be a subset of X. Then prove
that A~ = AUA" '

[B] Let (X, T) 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 T-closed iff A' C A

- OR
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Q: 4. If(X,7) and (Y, ¥) are topological spaces and f is & mapping from X info
Y then prove that the following statements are equivalent .
(a) The mapping f is continuous
(b) The inverse image of f of every U-closed set is T-closed set
(¢} If z € X then inverse image of every U-neighbourhood of f(x) is & 7~
neighbourhood of &
(d) Iz € Xand Nisa U-neighbourhood of (z), then there is a 7-
neighbourhood M of  such that f(M) C N
(e) A CX, then f(A7)C flA)”

Q: 5. Define a connected space and prove that the space (R, 1) is connected.

OR -

Q: 5 [A] Prove that if (X, 7) is disconnected then there is a noremply pi‘oper gubset, -

of X that is both T-open and T-clesed.

[B] If (X,7) is compact and V' is T-closed subset of X, then prove that (Y, Ty)
is also compact.

Q: 6 [A] If Y C'R and the space (Y, Uy) is compact, then prove that ¥ is bounded
~ and U-closed. U

[B] Let (X, T) and (Y, ) be topological spaces, and let [ be a T — ¢ continuous

mapping of X onto Y. If (X,T) is compact then prove that (V,¢) is also
compact.

OR
Q: 6 [A)] Prove that every compact Hausdorft space is a Tz-space.
[B] If (X, T) is a compact space, and if {Y,9) is a Hausdorfl space, and if f is

5 one-to-one 7 — 4 continuous mapping of X onto Y, then prove that f is &
homeomorphism,
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