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1. Which of the following is a topology on X = {a, b, c}
A. {X, {a}∅} B. {X, {a, b}, {b, c}, ∅}
C. {X, {a}, {b}, ∅} D. {X, {a}, {b}, {c}, ∅}

2. The maximum number of topology exists on X =
{a, b} is
A. 2 B. 1
C. 16 D. 13

3. Total number of topology exists on X = {a, b, c} is
A. 20 B. 30
C. 39 D. 29

4. If X = {a, b, c} and B = {{a, b}, {b.c},X} then B satis-
fies basis condition
A. (i) B. (ii)
C. neither (i) nor (ii) D. both (i) and (ii)

5. If X is any set, the collection of all one point subsets
of X is a basis for the —— topology
A. cofinite B. discrete
C. indiscrete D. cocountable

6. Which of the following is true?
A. T ⊂ B B. B ⊂ T
C. B = T D. B * T

7. Let X be a set; let B be a basis for a topology T
on X. Then T equals the collection of all —— of
elements of B
A. union B. intersection
C. both A and B D. neither A nor B

8. If T∞ and T∈ are two topologies on non-empty set
X, then —– is topology
A. T∞ ∩ T∈ B. T∞ ∪ T∈
C. T∞ − T∈ D. T∞ × T∈

9. IfT is topology on non-empty set X, then arbitrary
—— of member of T belong to T .
A. union B. intersection
C. both A and B D. neither A nor B

10. If T is topology on non-empty set X, then finite .
of member of T belong to T .
A. union B. intersection
C. both A and B D. neither A nor B

11. Let T be a topology on non-empty set X. Which
of the following is true?
A. ∅ < T B. X ∈ T
C. X < T D. P(X) ∈ T

12. If X = {a, b, c} andT be the discrete topology. Then
number of elements in basis for T is
A. 1 B. 2
C. 3 D. 4

13. If X = {a, b, c} and T be the indiscrete topology.
Then number of open sets related to T is
A. 1 B. 2
C. 3 D. 4
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14. Let X be a set, and let B is a basis for a topology
on X. For each x ∈ X, there is atleast——– B ∈ B
such that x ∈ B
A. 1 B. 2
C. 3 D. 4

15. Let X be a set, and letB is a basis for a topology on
X. If x ∈ B1 ∩ B2 for B1,B2 ∈ B, then there is atlaest
—– B3 ∈ B such that x ∈ B3 ⊂ B1 ∩ B2.
A. 1 B. 2
C. 3 D. 4

16. IfB is the collection of all open intervals in the real
line, then B satisfies basis condition
A. (i) B. (ii)
C. neither (i) nor (ii) D. both (i) and (ii)

17. IfB is the collection of all half open intervals in the
real line, then B satisfies basis condition
A. (i) B. (ii)
C. neither (i) nor (ii) D. both (i) and (ii)

18. Let X be a set. T be the collection of all subsets U
of X such that X −U is either —— or X. Then T is
a topology.
A. finite B. countable
C. both A and B D. neither A nor B

19. Arbitrary union of open sets is—— set
A. open B. closed
C. both A and B D. neither A nor B

20. Suppsoe T∞ and T∈ are discrete and indiscrete
topologies on non-empty set X. Which of the fol-
lowing is true?
A. T∞ ⊂ T∈ B. T∞ ⊃ T∈
C. T∞ = T∈ D. T∞ + T∈

Part B-(3 × 2 = 6 marks)

21. Define K topology

22. Find three noncomparable topologies for X =
{a, b, c}

23. Define subbasis

Part C-(3 × 8 = 24 marks)

24. a) Let X be a set; let Tc be the collection of all
subsets U f X such that X−U is either count-
able or all of X. Show that Tc is a topology
on X.

OR
b) Let X be a set; let

T∞ = {U |X −U is infinite or φ or X }.

Is this a topology on X?

25. a) Find the all the topologies for X = {a, b, c}
OR

b) Let T be the collection of subsets U of X if
for each x ∈ U there is a basis element B ∈ B
such that x ∈ B ⊂ U. Then prove thatT is the
topology

26. a) Show that the set X = {a, b, c, d} with the
topology τ = {∅, {a}, {a, b}, {a, c}, {a, b, c},X} is
not a Hausdorff space

OR

b) Let X be a topological space. Prove that
i X and ∅ are closed

ii closed under arbitrary intersection of
closed sets

iii closed under finite union of closed sets
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S. No 

Lecture 

Duration 

Hour 

Topics To Be Covered Support Materials 

UNIT-I 

1 1 Introduction to topological spaces T: Ch 2, 75 

2 1 Definitions and Examples on topology T: Ch 2, 76-77 

3 1 Basis for a topologies T: Ch 2, 78 

4 1 Theorems on basis for a topologies T: Ch 2, 79-80 

5 1 Theorems on the order topology T: Ch 2, 84 

6 1 Theorems on the order topology T: Ch 2, 85 

7 1 Theorems on the order topology T: Ch 2, 86 

8 1 The product topology          T: Ch 2,86 

9 1 Theorems on product topology        T: Ch 2,87-88 

10 1 Theorems on the subspace topology T: Ch 2, 89 

11 1 Theorems on the subspace topology R1: Ch 3,101 

12 1 Recapitulation and Discussion  of possible questions   

Total number of hours planned for unit  I 12 

UNIT-II 

1 1 Introduction to closed set T: Ch 2, 92 

2 1 Theorems on closed set T: Ch 2, 93 

3 1 Continuation of  theorems on closed set T: Ch 2, 94 

4 1 Continuation of  theorems on closed set T: Ch 2, 94-95 

5 1 Limit points T: Ch 2, 96 

6 1 Theorems on limit points R2: Ch 3,110 

7 1 Theorems on continuous functions T: Ch 2, 101-102 
8 1 Continuation of thms on continuous functions T: Ch 2, 103-104 
9 1 Continuation of thms on continuous functions T: Ch 2, 104 
10 1 Theorems on  the product topologies T: Ch 2, 114-116 
11 1 Theorems on  the metric topologies T: Ch 2, 117-118 
12 1 Recapitulation and Discussion  of possible  questions  

Total number of hours planned for unit  II 12 
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UNIT-III 

1 1 Introduction to connected spaces T: Ch 3,147 

2 1 Theorems on connected spaces R3: Ch 5,107 

3 1 Theorems on connected spaces T: Ch 3,150-151 

4 1 Theorems on connected subspaces of   T: Ch 3,152-155 

5 1 Theorems on connected subspaces of   T: Ch 3,155-158 

6 1 Theorems on components T: Ch 3, 160 

7 1 Theorems on components T: Ch 3, 161 

8 1 Theorems on components. T: Ch 3, 162 

9 1 Theorems on local connectedness T: Ch 3, 163 

10 1 Theorems on local connectedness T: Ch 3, 163-164 

11 1 Theorems on local connectedness T: Ch 3, 164-165 

12 1 Recapitulation and Discussion  of possible questions  

Total number of hours planned for unit  III 12 

UNIT-IV 

1 1 Introduction to Compact spaces T: Ch 3,164-166 

2 1 Theorems on compact spaces T: Ch 3,166-167 

3 1 Theorems on compact spaces T: Ch 3,168 

4 1 Theorems on compact subspaces of   T: Ch 3,169-170 

5 1 Theorems on compact subspaces of   T: Ch 3,170-172 

6 1 Theorems on  limit point compactness T: Ch 3,173-174 

7 1 Theorems on  limit point compactness T: Ch 3,175-178 

8 1 Theorems on  limit point compactness T: Ch 3,179-181 

9 1 Theorems on local compactness R4: Ch  

10 1 Theorems on local compactness T: Ch 3,183-184 

11 1 Theorems on local compactness T: Ch 3,185 

12 1 Recapitulation and discussion  of possible questions  

Total number of hours planned for unit  IV  12 

UNIT-V 

1 1 The countability axioms T: Ch 4, 190-191 

2 1 Some examples of the separation axioms T: Ch 4, 192-194 

3 1 Normal spaces T: Ch 4, 195-197 

4 1 Theorems on normal spaces T: Ch 4, 198-200 

5 1 Problems on normal spaces T: Ch 4, 201-202 

6 1 The Urysohn lemma T: Ch 4, 203 

7 1 Continuation of the Urysohn lemma T: Ch 4, 204-206 

8 1 The Urysohn metrization theorem T: Ch 4, 208-210 

9 1 The Tietze Extension theorem T: Ch 4, 210-212 

10 1 Recapitulation and discussion  of possible questions  

11 1 Discussion on Previous ESE Question Papers  

12 1 Discussion on Previous ESE Question Papers  

Total number of hours planned for Unit V  12 
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TEXT BOOK 
T James R. Munkres., (2008). Topology, Second edition, Pearson Prentice Hall, New 
Delhi. 

 

REFERENCES 
R1  Simmons, G. F., (2004). Introduction to Topology and Modern Analysis, Tata Mc 
Graw Hill, New Delhi. 
 
R2 Deshpande, J. V., (1990). Introduction to topology, Tata Mc Graw Hill, New Delhi. 

 

R3 James Dugundji., (2002). Topology, Universal Book Stall, New Delhi. 

 

R4 Joshi, K. D.(2004). Introduction to General Topology, New Age International Pvt 

Ltd, New Delhi 

 

 

Total no. of Hours for the Course: 60 hours 
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Scope: This paper gives the clear idea about closeness, continuity, shapes of metric spaces and 
topological spaces which place a vital role in the world of Mathematics. 

Objectives: To gain basic knowledge of topological spaces, types of topologies, continuity, 
connectedness and compactness in normed metric spaces. 

UNIT I 

Topological spaces, Basis for a topologies, the order topology, the product topology X x Y, the 

subspace topology. 

UNIT II 

Closed set and limit points, continuous functions, the product topologies, the metric topologies. 

UNIT III 

Connected spaces,  connected subspaces of the real line, components and local connectedness. 

UNIT IV 

Compact spaces, compact subspaces of the Real line, limit point compactness, local 

compactness. 

UNIT V 

The countability axioms, the separation axioms, normal spaces, The Urysohn lemma, The 

Urysohn metrization theorem, the Tietze Extension theorem. 

SUGGESTED READINGS  

TEXT BOOK 

T. James R.Munkres., (2008). Topology, Second edition, Pearson Prentice Hall, New Delhi. 

REFERENCES 

R1. Simmons, G. F., (2004). Introduction to Topology and Modern Analysis, Tata Mc Graw Hill,  

   New Delhi. 
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R2. Deshpande, J. V., (1990). Introduction to topology, Tata Mc Graw Hill, New Delhi. 

 

R3. James Dugundji., (2002). Topology, Universal Book Stall, New Delhi. 
 

R4 Joshi, K. D.(2004). Introduction to General Topology, New Age International Pvt Ltd, New 

Delhi. 
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UNIT-II 

SYLLABUS 

 

 

 

 

Closed set and limit points, continuous functions, the product topologies, the metric topologies. 
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UNIT-III 

SYLLABUS 

 

 

 

 

 

 

  

 

Connected spaces,  connected subspaces of the real line, components and local connectedness. 
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UNIT-IV 

SYLLABUS 

 

 

 

 

 

 

 

Compact spaces, compact subspaces of the Real line, limit point compactness, local compactness. 
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UNIT-V 

SYLLABUS 

The countability axioms, the separation axioms, normal spaces, The Urysohn lemma, The 

Urysohn metrization theorem, the Tietze Extension theorem 
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SYLLABUS 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

Topological spaces, Basis for a topologies, the order topology, the product topology X x Y, the 

subspace topology. 
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Question Choice 1 Choice 2 Choice 3 Choice 4 Answer
Each space containing a special element denoted by ----------- 1 x (x,d) o 0
Extended real number sustem lies between ͚͚͚͚

∞ ͚͚͚͚
-∞  to ͚͚͚͚

∞ 0 to  ͚͚͚͚
∞ ͚͚͚͚

- ∞ to 0 ͚͚͚͚
-∞  to ͚͚͚͚

∞
If A is empty subset of R then supremum  of Sup A = ------- ͚͚͚͚

∞ ͚͚͚͚
-∞  to ͚͚͚͚

∞ 0 to  ͚͚͚͚
∞ ͚͚͚͚

- ∞ to 0 ∞
In a closed interval [ 3 , 5 ] find   L.U.b ------- 3 4 1 5 5
A bounded set is one whose diameter is --------- infinite un countable countable finite finite 
If its range is bounded set is called mapping bounded set bounded mapping unbounded set bounded mapping 
An open sphere is always empty countable elements finite elements non -empty non -empty
Total length of the open sphere is r r/2 2r r/4 2r

 In a Definition of a Metric Space the Condition  ( 4 ) is also known as ---------Pseudo Metric   Triangle in equality    Symmetry Cauchy ‘s inequality Triangle in equality    

If d( x,y ) = 0 iff   ------- x > y  x > y  x = y  x ≠ y x = y  

The Closed interval [ a, b ] = ------- { x: a<x < b}   { x: a ≤ x ≤b} { x: a≤ x < b}  { x: a<x ≤ b} { x: a ≤ x ≤b} 

In the bounded interval (x
0

 – r, x
0

 + r) the midpoint is-------------- r -r x
0 

x
0

 + r x
0 

In a open subset A then  Int  A   =    --- open subset of A  smallest open subset of Asubset of A       Largest open subset of A      Largest open subset of A

In a Complete Metric Space Every Cauchy Sequence --------- limit no limit point Convergent (a)
      

Divergent Convergent 

The Closure if A is denoted by --------
A

)   A * A- )   

Any intersection of closed sets in X is -------------- open open  interval closed  (a)
      

Need not be closedclosed  

In a Metric Space M is said to be Complete if ------------- Every point of metric space converge to xEvery Cauchy sequence of point of converge to xEvery sequence of point of converge to xNeed not be converge to xEvery Cauchy sequence of point of converge to x

In a Metric Space ( x ,d ) the diameter of A is defined by D ( A) =Sup{ d ( x,y ) : x,y D ( A) =Inf { d ( x,y ) : x,y                A  D ( A) =max{ d ( x,y ) : x,y            X }D ( A) = min{ d ( x,y ) : x,y            XD ( A) =Sup{ d ( x,y ) : x,y ∊ A }

the greatest lower bound of the distances from x to the points of A is known as ------distance radius diameter length diameter

In any metric space X ,each ----------  is an open set closed sphere open sphere subset
super set

open sphere

Every non empty --------- on the real line is the union of a countable disjoint class of open intervalsclosed sphere open sphere open set
super set

open set

Possible Questions                               

KARPAGAM ACADEMY OF HIGHER EDUCATION
(Deemed to be University Established Under Section 3 of UGC Act 1956)

Pollachi Main Road, Eachanari (Po),
Coimbatore –641 021                                                                                                                                                                                            

        Subject: Topology                                                                                                   Subject Code: 17MMP202
        Class   : I M.Sc Mathematics                                                                              Semester      : II
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Let A be a open set iff --------------- A=Int(A) A  Int(A) A  Int(A) A  Int(A) A=Int(A)

In any metric space X ,the empty set , and the full space X are------------open set closed set both open and closed
either open or closed

both open and closed

.Let X be a metric space. A subset F of X is----------  iff its complement F' is openopen set closed set both open and closed
either open or closed

closed set
.Let A be a closed set iff --------------- Acl(A) A=cl(A) A cl(A) A=Int(A) A=cl(A)

cl(A) equals the ---------- of all closed supersets of A union difference ntersection
complement

ntersection

A complete metric space is a metric space in which every Cauchy sequence is ----------divergent convergent monotone 
decresing

convergent

.A subset A of a metric space is said to be -------------- if its closure has empty interiornowhere dense dense everywhere dense
open

nowhere dense

The Cantor set is -------------------- nowhere dense dense everywhere dense
open

everywhere dense

A closed set is nowhere dense iff its complement is ----------- nowhere dense dense everywhere dense
open

everywhere dense
. A ---------- is nowhere dense iff its complement is every where dense.open set open subset closed set subset open subset
..-------- equals the  intersection of all closed supersets of A Int(A) cl(A) A cl(A)

The-------------------Sr[x0]  is thesubset of X defined by Sr[x0]={x:d(x,x0)<=r}open setopen sphere closed sphere open set
closed set

closed sphere
Let X and Y be metric spaces and f :X→Y .Then f is ----------------- 
at x0 iff xn→x •f(xn)→f(x)

      open mapping continuous discontinuous
closed set

continuous

A sequence is called ………….if it satisfies cauchy condition limit cauchy sequence divergent 
convergent convergent

If a sequence converges then it subsequence also……………. converges diverges bounded limit exist converges

Every……………..sequence is bounded divergent cauchy sequence divergent 
convergent convergent

If f is continuous on the ……….[a,b] then f is of bounded on[a,b]. compact interval partial total variation bounded compact interval

Let X be a metric space, A is a subset of X then the ---------- of A is equals A boundary open subset closed set
subset

boundary
C(X,R)is a -------------- of the metric space B. closed intervals closed subset closed set open closed subset
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Question Choice 1 Choice 2 Choice 3 Choice 4 Answer
A Banach space is a----------- metric space dense closed complete everywhere densecomplete
The --------- is a 1-1 continuous mapping of one topological space to another  which is also a open mappinghomeomorphism homomorphism automorphism isomorphism homeomorphism
A------------ in a topological space is a set whose complement is open  open set closed set bounded set unbounded set closed set
Let A be subset of X ,the -------------- is the set of all limit points of Aderived set dense nowhere dense everywhere densederived set
Every ------------- metric space is second countable separable connected compact non seperable separable
The open rectangles in the ----------- form an open base Euclidean space Euclidean Norm Euclidean plane unitary plane Euclidean plane
Let X  be a topological space, any ----------- subset of  X  is dense countable infinite denumerable finite infinite
A natural isometry of any --------------------- which contains X as a dense subspace onto X* complete metric spacemetric space Normed linear spacevector space complete metric space
R∞ is called ----------------------------  infinite dimensional Euclidean space Euclidean plane Euclidean Norm Euclidean plane Euclidean space
A set A is -------------- iff every non empty open set has a non empty open subset disjoint from Anowhere dense dense everywhere densedense subset nowhere dense
A subset A of a topological space is said to be-------------- if cl(A) has empty interiornowhere dense dense everywhere densedense subset nowhere dense
A subset A of a topological space is said to be a----------- if A=D(A).perfect set dense set derived set closed set perfect set
A subset A of a topological space is ---------iff it intersects every non-empty open setsno where dense dense derived set everywhere densedense
Let A be a non empty subset of a topological space,A is --------- as a subset of the subspace  cl (A)no where dense dense derived set everywhere densedense
An open subbase is a class of open subsets of X whose ------------------ form an open base.finite intersections intersections union infinite finite intersections
The real line and complex plane are----------- separable connected no where dense dense separable
A subclass of an ---------------which is itself an open cover is called a sub cover.open cover open  subcover sub cover open set open  subcover 
A ------------- is a topological space in which every open cover has a finite sub coverconnected space compact space T1 space T2 space connected space
Any --------------- of a compact space is compact. closed subspace subset sub cover open cover closed subspace
Any continuous image of a --------------- is compact T1 space topological space compact space Normed linear spaceT1 space
A ----- of a non-empty set is said to have the finite intersection property subsetsclass of subsets subsets class of sets sets subsets
A ---- is compact iff every class of closed sets with the finite intersection propertyhas non-empty intersection Normed linear spacetopological space T1 space metric space topological space
A ----------- of an open cover  which is itself an open cover is called a sub cover.subclass  class subset set subset
A topological space is compact if  every -------------- has a finite sub cover.basic opencover opencover  basic open subcoversubcover basic opencover
Every ------------- subspace of the real line is compact bounded closed and boundedclosed open closed and bounded
A  is a topological space in which every countable open cover has a finite subcover.countable compact spacecompact space T1 space metric space countable compact space
Every closed and bounded subspace of the real line  is compact is known as --------------.weierstrass TheoremUrysohn's Lemma Heine Boral TheoremTychonoff's TheoremHeine Boral Theorem
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A  is a topological space in which every countable open cover has a finite subcover.metric space T1 space compact space countable compact spacecountable compact space
A continuous real function defined on a compact space is ----------- closed  closed and boundedbounded unbounded set closed
. A continuous mapping of a  compact space into any metric space is----------   closed  closed and boundedbounded unbounded set bounded
The product of any non empty class of compact space is compact this is known as ----------------Tychonoff's TheoremHeine Boral TheoremUrysohn's Lemmaweierstrass TheoremTychonoff's Theorem
The open rectangles in  -------- form a open base Rn R R∞ R2 Rn 

Every --------------- of the n- dimensional unitary space cn is compactclosed and bounded spaceclosed and boundedclosed and bounded  subspace open sets closed and bounded  subspace 
Every ------------------- has the Bolzano Weierstrass property compact metric spacetopological space compact space Normed linear spacecompact metric space
In a ------------------- space,every open cover has a Lebesgue numbersequentially compact metrictopological space compact space compact metric sequentially compact metric
In a sequentially compact metric space,every open cover has a Lebesgue number this is known as ----   Tychonoff's TheoremHeine Boral TheoremUrysohn's LemmaLebesgue covering lemmaLebesgue covering lemma
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Question Choice 1 Choice 2 Choice 3 Choice 4 Answer
In Cauchy-Schwarz inequality, the equality holds iff ---------- akx = 0 akx + bkx = 0 akx + bk = 0 bk = 0 akx + bk = 0
Union of countable sets is ----------------- uncountable infinite countable disjoint countable
The sequence { 1/n } is convergent & boundeddivergent &unboundeddivergent & boundedconvergent & Unboundedconvergent & bounded
A set Fis  closed if it contains all of its limit pointsuncountable collection of disjoint countable collection of disjoint uncountable collection of disjoint it contains all of its limit points
Which of the following is not true Every sequentially compact metric space compactEvery sequentiallycompact metric space totally boundedEvery sequentiallycompact metric space BWPEvery sequentially compact metric space not seperableEvery sequentially compact metric space not seperable
Two sets A and B are not seperated sets if A= {2,3} and B ={ 3,4}A= {2,3} and B ={ 4,5}A= {3,4} and B ={ 4,5}A= {2,3} and B ={ 3,1}A= {3,4} and B ={ 4,5}
The Product of finitely many compact space is compact space open set null set closed set compact space 
A topological space X is compact if every open covering of X containsa finite subcollection thet covers Xa infinite subcollection thet covers Xa finite subcollection thet does not covers Xa finite ollection thet covers Xa finite subcollection thet covers X
Every metric space is not a T 2      space T 3      space T  4  space      T 5 space T 5 space

A subspace of a first countable space 1  st countable 2 nd  countable 3 rd countable  4 th countable  4 th countable
A countable product of first countable spaces is 1  st countable 2 nd  countable 3 rd countable  4 th countable 1 st countable
The union of a collection of connected sets that have a point in common isconnected seperable disconnected non seperable connected
A compactification of a space X is compact hausdorff space Y containing X s .t X is dense in Yis  hausdorff space Y containing X s .t X is dense in Yis compact hausdorff space Y containing X s .t X is dense in Yis compact hausdorff space Y  not containing X is compact hausdorff space Y containing X s .t X is dense in Y
Let X be a set for which a topology T is defined only X is in T only X is not in T empty and X are in T X alone on T empty and X are in T 
A subspace of a completely regular space is normal regular com[pletely regularcomplete com[pletely regular
The Cartesian Product of connected topological space is connected disconnected seperable non seperable connected
Neighbourhood of X is an open set U containing Xa null set an closed set U containing Xan open interval an open set U containing X
X is locally compact if topological space X is locally compact at each x if topological space X is locally compact at some x if topological space X is locally compact at all  x if topological space X is locally compact at none x if topological space X is locally compact at each x Ɛ X
Every simple ordered set is a hausdorff space in the order topology discrete topology non-discrete topology indiscrete topologyorder topology 
A subspace of normal space is need not normal hausdorff normal need not hausdorffneed not normal
Let X be metrizable space then X has a basis Countable locally finite uncountable locally finite Countable locally infinite uncountable locally infinite Countable locally finite 
Every metrizable space is Hausdorff disjoint normal metric space normal 
A subset of a topological space is closed if it contains all of its limit pointsit contains none of its limit pointsit contains some of its limit pointsit contains some of its interior pointsit contains all of its limit points
A subspace of regular space is Hausdorff disjoint normal regular regular
Every compact Hausdorff space is Hausdorff disjoint normal regular normal 
If the space X is connected if there does not exist a seperation Xif there  exist a seperation Xif there  exist  some seperation Xif there  exist  few seperation Xif there does not exist a seperation X
A topological space X is limit point compact if every disjoint subset of X has a limit pointif every infinitet subset of X has a limit pointif every finite subset of X has a limit pointif some disjoint subset of X has a limit pointif every disjoint subset of X has a limit point
Product of normal space is need not normal hausdorff normal need not hausdorffneed not normal
Let X be a topological space is Hausdorff space if for each pair x1 there exist nbhd U1 and U2 of x1 and x2 s.t U1 and U2 are disjointthere exist no  nbhd U1 and U2 of x1 and x2 s.t U1 and U2 are disjointthere exist  nbhd U1 and U2 of x1 and x2 s.t U1 and U2 are  no disjointthere exist  no nbhd U1 and U2 of x1 and x2 s.t U1 is  disjointthere exist nbhd U1 and U2 of x1 and x2 s.t U1 and U2 are disjoint
In a topological space ( X , T ) is arbitrary intersection of closed sets are openarbitrary intersection of closed sets are closedarbitrary intersection of ope sets are openarbitrary intersection of open sets are closedarbitrary intersection of closed sets are closed
In a topological space ( X , T ) is finite union of closed sets are closedfinite union of closed sets are openfinite union of open sets are closedfinite union of open sets are openfinite union of closed sets are closed
A topological satisfies------- if X has a countable basis for its topologysecond countablity axiomfirst countability axiom third countability axiom fourth countability axiomsecond countablity axiom
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If the space X = { X , T } discrete topology indiscrete topology trivial topology non trivial topologyindiscrete topology 
A subset  Y of a topological space is dense  in X if Y = X           = x Y  NOT = X           subse x           = x
Every closed interval in real line R is compact space Hausdorff space a null set disjoint compact space 
The lower limit topology T on real line R is strictly finer than standard topology Tis inferior than standard topology Tis finer than  standard topology Tstandard topology Tis strictly finer than standard topology T
Let  Y be a subspace of X if U is open in Y and Y is open in X thenU is open in X U is null set in X U is closed in X U is either open or closed in XUis open in X
If A is closed in Y and Y is closed in X then a finite subcollection thet covers XA is semi closed in XA is closed in X A is open in X A is semi closed in X
Non seperation theorem states Let A be are In S 2  then S 2  U  A is connectedLet A be are In S 2  then S 2   - A is connectedLet A be are In S 2  then S 2   - A is disconnectedLet A be are In S 2  then S 2   - A is separableLet A be are In S 2  then S 2   - A is connected
Which of the following is true ? { 0 , 1} is seperable(0 , 1) is compact [ 0 , 1] is compact ( 0 ,1) is closed [ 0 , 1] is compact 
Let X be locally compact Hausdorff space & Y be a subsoace of X y is L .CIf Y is open in X If Y is closed in X either Y is open or Y is closedneither Y is open nor Y is closedeither Y is open or Y is closed
Every sequentially compact metric space is ------------- closed and bounded totally bounded bounded closed  totally bounded
. Any continuous mapping of a compact metric space into a metric space is ---------uniformly continuousbounded continuous discontinuous uniformly continuous
A subspace of Rn  is ----------- iff it is totally bounded closed closed and boundedbounded open sets bounded
X is compact metric space then a closed subspace of C(X,R)or C(X,C) is compact iff it is bounded equicontinuous uniformly continuouscontinuous discontinuous equicontinuous
A compact  metric spaceis -------------- closed separable closed and boundedbounded separable
A --------- is a topological space in which given any pair of dintinct points, each has a neighbourhood  T1 space compact space Normed linear spacecompact metric spaceT1 space
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Question Choice 1 Choice 2 Choice 3 Choice 4 Answer
The product of any non-empty class of ------------ is  Hausdorff Hausdorff T1 space compact space compact metric spaceHausdorff 
If X is a -------------, every convergent sequence in X has a unique limitcompact metric spacecompact space T1 space Hausdorff compact metric space
Every ----------- space is normal compact metric spacecompact HausdorffT1 space Hausdorff space compact Hausdorff
A ------------- of a normal space is normal closed closed subspace closed subset closed intervals closed subspace
. let X be a T1 space ,X is ----- iff each nbd of a closed set F contains the closure of some nbd of F containsnormal completely regularregular Hausdorff space normal
………... is a tool to prove Tietze's Theorem. Urysohn's Lemma Lebesgue covering lemmaHeine Boral Theoremweierstrass TheoremUrysohn's Lemma
If X is a ------------ normal space , then there exists a homeomorphism f of X onto a subspace of Rcountable second countable seperable compact metric spacesecond countable
Every ------ is normal and also that a normal space is second countable is metrizable.completely regular regular metric space topological metric space
A compact Hausdorff space is-------------- iff it is second countable.metrizable completely regularregular seperable metrizable
. Every --------------- of a product of closed intervals is a compact Hausdorff space.closed intervals closed set closed subset closed subspace closed subspace
A one-one continuous mapping of a compact space onto a  Hausdorff space is --------------.homeomorphism homomorphism automorphism isomorphism homeomorphism
Every closed subspace of a product of ---------- is a compact Hausdorff spaceclosed subspace closed set closed subset closed intervals closed intervals
. Every closed subspace of a product of closed intervals is a ---------------------T1 space completely regularcompact HausdorffHausdorff space compact Hausdorff
..-------------- are dense subspaces of compact Hausdorff spaces T1 space completely regular spacecompact HausdorffHausdorff space completely regular space
. If X is a second countable there exists a homeomorphism f of X onto a subspace RUrysohn's Lemma Lebesgue covering lemmaHeine Boral TheoremUrysohn's imbedding TheoremUrysohn's imbedding Theorem
. Each f has uncountably many points of continuity in each ……. subinterval of [a,b]closed discontinuous open Bounded open 
Each f has  points of continuity in each ……. subinterval of [a,b] closed discontinuous open Bounded open 
. A set s is called…….if it is either finite or countably infinite countable uncountable countably finite nondenumerable uncountable
Every subset of a countable set is……… uncountable countably infinite nondenumerablecountable countable
. Two sets A and B are similar then it is called equivalent  equinumerous equal null set equinumerous
. If f is ……….on[a,b],then the set of discontinuities of f is countableincreasing decreasing monotonic void monotonic
Bounded variation is always a ………. Function discontinuous closed set continuous unclosed continuous
A sequence is called…………. If it is not convergent divergent convergent limit bounded divergent
If liman= P then we call P as the ……………..of the sequence. divergent convergent limit bounded limit
Absolute convergence implies…………….. converges diverges bounded limit exist converges
A --- is a topological space X it cannot be as the union of two disjoint non- empty open sets.connected space T1 space com[pletely regularHausdorff space connected space
The space X is said to be ----------- if it is not connected connected disconnected seperable non seperable disconnected
A ---------- of the real line R is connected iff it is an interval In particular R is connecteddenseset derived set subspace closed set subspace
Any ------------- image of a connected space is connected continuous equicontinuous completely regulardiscontinuous continuous
The range of a --------------- function defined on a connected space is an interval.equicontinuous continuous real completely regularcontinuous continuous real
A ---X is disconnected iff there exists a continuous mapping of X onto   2 points space {0,1}.topological space T1 space completely regularHausdorff space topological space
The ----------- of any non-empty class of connected space is connected intersection sum product union intersection
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The space Rn and Cn are -------------------- disconnected connected seperable non seperable connected 
A--------------- is connected iff every non-empty proper subset has a non-empty boundarytopological space T1 space metric space Hausdorff space topological space
If X is a ------------- X is connected iff β(X) is connected metric space T1 space completely regularHausdorff space completely regular
.A --- is a topological space it cannot be represented as the union of 2 disjoint non-empty open sets.disconnected connected seperable Hausdorff space connected 
The space X is said to be disconnected if it is not --------------. connected separable disconnected disjoint connected
A subspace of the---------- R is connected iff it is an interval In particular R is connectedreal line complex plane rational field irrational field real line
Any continuous image of a -------------- is connected disconnected spaceconnected seperable Hausdorff space connected 
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Question Choice 1 Choice 2 Choice 3 Choice 4 Answer
The range of a continuous real function defined on a -------------- is an intervalconnected disconnected spaceseperable Hausdorff space connected
A topological space X is ----- iff there exists a continuous mapping of X onto the 2 pts {0,1}.T1 space connected disconnected seperable disconnected 
The product of any non-empty class of connected space is ------------- .connected disconnected spaceseperable disjoint connected
. A topological space is -------- iff every non-empty proper subset has a non-empty boundaryHausdorff space disconnected separable connected connected
If X is a completely regular space X is----------- iff β(X) is connected )Hausdorff space connected separable disconnected connected
A connected space cannot be represented as the ---- of disjoint non-empty open sets.union sum intersection product union
A subspace of the real line R is connected iff it is an interval In particular R is --------------disconnected separable connected disjoint connected 
The range of a continuous real function defined on a connected space is an ----------.closed interval interval open interval open set interval
A space X is disconnected iff there exists a continuous mapping of X onto the 2 points  --------{ 0,1} [0,1) [0,1] (0,1) { 0,1}
A topological space is connected iff every non-empty proper subset has a non-empty -----------denseset subspace boundary closed subset boundary
The components of a totally------------- space are its points disconnected separable connected disjoint disconnected
. Let X be a ----- If X has an open base whose sets are also closed ,then X is totally disconnconnected space Hausdorff space T1 space separable space Hausdorff space
A totally--------space is homeomorphic to a closed subspace of a product of discrete spaces. disconnected compactHausdorff    Hausdorff space T1 space seperable disconnected compactHausdorff    
Let X be a H.space. If X has an ------whose sets are  closed,then X is totally disconnectedopen set open base open subbase sub base open base
Two closed subsets of a topological space are --------- iff they are disjointseparated Hausdorff space T1 space disconnected separated
A subspace of a real line is ---------- iff it is an interval connected Hausdorff space T1 space separable space connected 
Two subsets of a topological space areconnecte iff they are -------------disconnected separable connected disjoint disjoint
Two open  subsets of a topological space are --------- iff they are disjointseparated Hausdorff space T1 space disconnected separated
A subspace of a real line is connected iff it is an ------------ open set open base open subbase interval interval
The closure of connected set is ------ disconnected spaceconnected seperable Hausdorff space connected 
The set of real numbers with the usual topology is--------- disconnected spaceconnected seperable Hausdorff space connected 
The set of real numbers with metric--------- disconnected spaceconnected seperable Hausdorff space connected 
The components of a totally------------- set X are singleton sets in Xdisconnected spaceconnected seperable Hausdorff space connected 
A is --------- it is a union of two seperated sets disconnected spaceconnected seperable Hausdorff space disconnected space
The range of a --------------- function defined on a connected space is an interval.equicontinuous continuous real completely regularcontinuous continuous
A subset  Y of a topological space is dense  in X if Y = X           = x Y  NOT = X           subse x           = x
Every closed interval in real line R is compact space Hausdorff space a null set disjoint compact space 
A compact metric space is --------- separable disconnected non separable connected separable
A metric space is lindel of space iff it is----------- first countable second countable third countability axiom fourth countability axiomsecond countable
A metric space is compact iff it is    --- totally bounded & completecompletely regularcomplete regular totally bounded & complete
Every compact metric space is disconnected spaceconnected complete regular complete
Every sequentially compact metric space is ------------- totally bounded & completetotally bounded complete connected totally bounded
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Every compact metric space has Urysohn's Lemma Lebesgue covering lemmaHeine Boral Theoremweierstrass propertyweierstrass property
Every totally bounded metric space is separable disconnected non separable connected separable
Every open cover of sequentially compact metric space has---------lebesgue covering lemmalebesgue number Urysohn's Lemmaweierstrass propertylebesgue number
A countably compact topological space has Urysohn's Lemma Lebesgue covering lemmaHeine Boral Theoremweierstrass propertyweierstrass property
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