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Answer any four from Question no. 2 to 8
Question no. 1 is compulsory.

1. (a) Let U consists of ¢ and all those subsets G of 0 having property that to each

XE G, there exists e » 0 such that (x - e,» +&) C G. Show that U is a topology fOL .

(b) Prove that

(i) [0,1]-(0,1), (ii)[O,I]-[O,I), (iii) [0,1]-(0,1]

(6+4=10)

2. (a) Let 3 be the collection of subsets of 0 consisting of empty set ¢ and all

subsets of the form Gm ={m,m+l,m+2, ...},mEo .

Show that 3 is a topology foro. What are the open sets containing 5?

(b) Consider the topology 3= {X,¢,{a},{a,b},{a,c,d},{a,b,c,d},{a,b,e}} on the set

x = {a,b,c,d,e}. List the members of the relative topology 3" on Y = {a,c,e} .

(5+5=10)

3. (a) Consider the topology 3= {X,¢,{a},{a,b},{a,c}} on the set-" = {a,b,c}. Find all

limit points of the sets (i) A = {b,c}, (ii) B = {a,c} .

(b) What is a door space? Give one example.

(c) Consider the topology 3={X,¢,{a},{a,b},{a,c,d},{a,b,c,d},{a,b,e}} on the set

x = {a,b,c,d,e}. List the neighbourhood of the point e. (6+2+2=10)

4. (a) Define base for a topology. Letx = {a,b,c,d,e} and letB.={{a,b},{b,c},{a,d,e}}. Find

the topology on X generated byB •.



(b) Consider the topology 3={X,¢,{a},{b},{a,b},{b,c,d}} on the set X={a,b,c,d}. Let the

function f: x ~ x defined by the following diagram.

Show thatfis not continuous at c and d. (5+5=10)

5. (a) Prove that the property of a space being separable is a topological property.",

. (b) Show that the space (O,U) is T,-space. (5+5=10)

6. (a) Let Y be subspace of topological space X and letA c Y. Then prove that A is

compact relative to X if and only if A is compact relative to Y.

(b) Prove that closed subsets of compact sets are compact. (7+3=10)

7. (a) Consider the topology 3= {X,¢,{a},{b,c}} on the set-" = {a,b,c}. Show that (X,3)

is aregular space.

(b) Prove that compact spaces have Bolzano Weistress property. (5+5=10)

8. (a) Prove that continuous image of a connected space is connected.

(b) Prove that every component of a topological space is closed. (7+3=10)
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I. Choose the correct answer: 1x20=20

1. A set is called countable if it is

a. Finite or denumerable

c. Denumerable

b. Infinite or denumerable

d. None

2. A denumerable set has cardinality

a. N b.No c. a d. f3

a. #(AUB)=#(AnB)

b. #(AU B) = #(A1 nBI)

c. #(A UB) = #(A x B)

d. #(AUB) = #(A1 xBI)

4. If a ED, then {a} is a closed/open set in usual topology forll . (Pick the correct one)

5. The interval (0,1] is a neighbourhood of 0 under the usual topology ofO . State Yes or NO.

6. Let (X,D) be any discrete topological space. Then derived set of A is

a. Singleton Set c. Empty Set

b. Non-empty Set d. None

•



7. Let .3and.3/be two topologies for X which have a common base B, then

a. ::5 = ::51 b. ::5 c::51

8. Let the real function f: 0 ~ 0 be defined by f (x) = X2 , then f is

a. Open b. Not open c. Closed d. Not continuous

9. The real line 0 with the usual topology is a

a. First countable c. Separable

b. Non Separable d. Compact

O.An indiscrete space is not a To - space. State Yes or NO.

Ll.Every 'Fa -space is I; -space. State Yes or NO.

12.The property of a space being a normal space is

a. Hereditary property c. Topological property

b. Both hereditary and topological property d. None

13.Every T2 -space is I; -space. State Yes or NO.

tConsider the topology ::5 = {X,q),{a},{b},{a,b}} on the setX = {a,b,c} . Then (X,::5) is a

a. Regular space c. Normal space

b. t,-space d. I; -space

IS.Closed subsets of a compact set are

a. Compact b. Not compact c. Closed d. Open

16.Consider the following class of open intervals

Then A has FIPlempty intersection. (Pick the correct one)

•



17.Every closed and bounded interval in 0 IS

a. Compact b. Not compact c. Finite d. Infinite

18.Cantor's set I' is

a. Not compact b. Compact c. Open d. None

19.A connected space has component.

a.l b.2 c.3 d.4

20.Two disjoint sets are separated. State Yes or NO.
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