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S. No 

Lecture 

Duration 

Hour 

Topics to be covered Support Materials 

UNIT-I 

1 1 Introduction to topological spaces R1: Ch 2, 75 

2 1 Definitions and Examples on topology R1: Ch 2, 76-77 

3 1 Theorems on basis R1: Ch 2, 78 

4 1 Continuation of theorems on basis R1: Ch 2, 79-80 

5 1 Theorems on the order topology R1: Ch 2, 84-86 

6 1 Theorems on product topology R1: Ch 2,86 

7 1 Continuation of theorems on product topology R1: Ch 2,87-88 

8 1 Theorems on the subspace topology R2: Ch 3,101 

9 1 Recapitulation and Discussion  of possible questions  

                                                                                                                                 Total  9  Hours      

UNIT-II 

1 1 Introduction to closed set R1: Ch 2, 92 

2 1 Theorems on closed set R1: Ch 2, 93 

3 1 Continuation of  theorems on closed set R1: Ch 2, 94-95 

4 1 Theorems on limit points R3: Ch 3,110 

5 1 Theorems on continuous functions R1: Ch 2, 101-102 
6 1 Continuation of theorems on continuous functions R1: Ch 2, 103-104 
7 1 Theorems on  product topologies R1: Ch 2, 114-116 
8 1 Theorems on  metric topologies R1: Ch 2, 117-118 
9 1 Recapitulation and Discussion  of possible  questions  

                                                                                                                Total  9  Hours 

UNIT-III 

1 1 Introduction to connected spaces R1: Ch 3,147 

2 1 Theorems on connected spaces R4: Ch 5,107 

3 1 Continuation of theorems on connected spaces R1: Ch 3,150-151 

4 1 Theorems on connected subspaces of   R1: Ch 3,152-158 

5 1 Theorems on components R1: Ch 3, 160-162 

6 1 Theorems on local connectedness R1: Ch 3, 163-164 

7 1 Continuation of theorems on local connectedness R1: Ch 3, 164-165 

8 1 Recapitulation and Discussion  of possible questions  
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Total  8  Hours 

UNIT-IV 

1 1 Introduction to compact spaces R1: Ch 3,164-166 

2 1 Theorems on compact spaces R1: Ch 3,166-168 

3 1 Theorems on compact subspaces of   R1: Ch 3,169-172 

4 1 Theorems on  limit point compactness R1: Ch 3,173-174 

5 1 Continuation of theorems on  limit point 

compactness 

R1: Ch 3,175-181 

6 1 Theorems on local compactness R5: Ch 3, 183 

7 1 Continuation of theorems on local compactness R1: Ch 3,184-185 

8 1 Recapitulation and discussion  of possible questions  

                                                                                                                           Total 8  Hours 

UNIT-V 

1 1 Theorems on countability axioms R1: Ch 4, 190-191 

2 1 Some examples of the separation axioms R1: Ch 4, 192-194 

3 1 Theorems on normal spaces R1: Ch 4, 198-202 

4 1 The Urysohn lemma R1: Ch 4, 203-206 

5 1 The Urysohn metrization theorem R1: Ch 4, 208-210 

6 1 The Tietze Extension theorem R1: Ch 4, 210-212 

7 1 Recapitulation and discussion  of possible questions  

8 1 Discussion on Previous ESE Question Papers  

9 1 Discussion on Previous ESE Question Papers  

10 1 Discussion on Previous ESE Question Papers  

                                                                                                                                            Total 9 Hours          

 

Total no. of Hours for the Course: 44 hours 

 

Suggested readings 
R1  James R. Munkres., (2008). Topology, Second edition, Pearson Prentice Hall, New Delhi. 
R2  Simmons, G. F., (2004). Introduction to Topology and Modern Analysis, Tata Mc Graw 
Hill, New Delhi. 

R3 Deshpande, J. V., (1990). Introduction to topology, Tata Mc Graw Hill, New Delhi. 

R4 James Dugundji., (2002). Topology, Universal Book Stall, New Delhi. 

R5 Joshi, K. D.(2004). Introduction to General Topology, New Age International Pvt Ltd, New 

Delhi 
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UNIT-I 

SYLLABUS 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

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

subspace topology. 
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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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Answer ALL questions
PART - A (20 × 1 = 20 marks)

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. Define continuous function.

23. Define subbasis

Part C-(3 × 8 = 24 marks)

24. a) Prove that intersection of topologies 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 (i) X = {a, b} (ii)
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) Prove that every finite set in a Hausdorff
space is closed.

2
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Answer ALL questions
PART - A (20 × 1 = 20 marks)

1. Let X = {a, b, c} be a topological space with
T = {∅,X, {a}, {a, b}, {a, c}}. Then limit points of
A = {b, c} is − − −

a. ∅ b. A
c. X d. {a}

2. Which of the following is true?

a. A ⊂ A b. A ⊂ A
c. A = A d. A , A

3. Every finite set point in Hausdorff space is − − −

a. open b. closed
c. both a and b d. neither a nor b

4. In a disconnected space X, every nonemepty
proper subset of X is − − −

a. open b. closed
c. both a and b d. neither a nor b

5. Let X = {a, b, c} be a topological space with discrete
topology. Then X is − − −

a. connected b. disconnected
c. Hausdroff d. both b and c.

6. If X is a finite Hausdorff space, then T is——-
topology

a. indiscrete b. discrete
c. finite complement d. co countable

7. A space is totally connected space if every ——
sets are connected

a. one point b. two points
c. three points d. four points.

8. A space X is said to be compact if every open cover
has a —— subscover
a. infinite b. finite
c. countable d. uncountable.

9. If every infinite subset of X has a limit point then
X is − − −

a. connected b. limit point compact
c. Hausdroff d. compact.

10. Every ——- space is totally connected

a. indiscrete b. discrete
c. finite complement d. co countable

11. Every compact subset of a Hausdorff space is ——-

a. open b. closed
c. both a and b d. neither a nor b

1



12. Let X = {a, b, c} be a topological space with T
= {∅,X, {a}, {a, b}}. Then X is − − −

a. compact b. disconnected
c. Hausdroff d. both a and c.

13. Let X be a infinite set with discrete topology. Then
X is − − −

a. compact b. non compact
c. Hausdroff d. both a and c.

14. Let X be a Hausdorff space. Then X is locally
compact at x if —— nbd U of x there is a nbd V of
x such that V is compact and V ⊂ U

a. no b. all
c. some d. finite

15. A subset A of a space X is said to be dense in X if
A = − − −

a. A b. ∅
c. X d. both a and c

16. Every compact Hausdorff space is ——

a. compact b. normal
c. Hausdroff d. both a and c.

17. Every regular space with ——– basis is normal

a. infinite b. finite
c. countable d. uncountable.

18. A topological space X is said to satisfy —— count-
ability axioms if X has a countable basis for its
topology

a. first b. second
c. both a and b d. neither a nor b

19. Let X be a compact metrizable space. Then X is
− − −

a. limit point compact b. sequentially compact
c. both a and b d. neither a nor b

20. If —— sequence has a convergent subsequence in
X, then X sequentially compact

a. no b. all
c. some d. finite

Answer ALL questions
Part B-(3 × 2 = 6 marks)

21. Define path connected space

22. Define components of a topological space X

23. Define compact space

Answer ALL questions
Part C-(3 × 8 = 24 marks)

24. a) Let Y be a subspace of X. Prove that two
disjoint nonempty sets A and B whose union
is Y form a separation of Y if and only if A
contains no limit points of B and B contains
not limit points of A.

OR
b) Prove that the closure of a connected set is

connected.

25. a) Prove that every compact subset of a Haus-
dorff space is closed
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OR

b) Prove that the continuous image of a con-
nected space is connected

26. a) Prove that the union of a collection of con-
nected subspaces of X that have a point in
common is connected.

OR

b) Prove that a space is connected if and only if
the only subsets of X that are both open and
closed in X are X and ∅

3
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