ANNA ADARSH COLLEGE FOR WOMEN (AUTONOMOUS), CHENNAI – 600040
END SEMESTER EXAINATION – NOVEMBER 2025
 
	Programme : M.Sc. Mathematics
	Batch : 2024 – 2026
	Semester : III

	Course Title : TOPOLOGY
	Course Code : 24PMSMT108

	Duration : 3 Hrs
	Maximum Marks : 75



	Question
No.
	Question
	Mark
	K Level
K1 – K6
	CO
CO1 – CO5

	SECTION – A (10 × 1 = 10 Marks)
Answer any TEN Questions

	1
	Define : Topology.
	1
	K1
	CO1

	2
	Define : order topology.
	1
	K2
	CO1

	3
	Define : product topology.
	1
	K1
	CO2

	4
	Define : metric topology.
	1
	K2
	CO2

	5
	Define : connected space.
	1
	K1
	CO3

	6
	Define : components of a space.
	1
	K2
	CO3

	7
	Define : limit point compact space.
	1
	K1
	CO4

	8
	Define : locally compact space.
	1
	K2
	CO4

	9
	Define : Lindelöf space.
	1
	K1
	CO5

	10
	Define : completely regular space.
	1
	K2
	CO5

	11
	State the sequence lemma.
	1
	K1
	CO2

	12
	State the Tietz extension theorem.
	1
	K2
	CO5

	SECTION – B (5 × 5 = 25 Marks)
Answer any FIVE Questions

	13
	Let  is a subspace of and  is a subspace of . Prove that the product topology on  is the same as the topology  inherits as a subspace of . 
	5
	K3
	CO1

	14
	Let  and  be topological spaces. Let. Show that the following statements are equivalent:
(i).  is continuous.
(ii). For each  and each neightbourhood  of , there is a neighbourhood  of  such that 
	5
	K4
	CO2

	15
	State and prove intermediate value theorem.
	5
	K3
	CO3

	16
	Prove that every closed subspace of a compact space is compact.
	5
	K4
	CO4

	17
	Prove that a subspace of a Hausdorff space is Hausdorff and product of Hausdorff spaces in Hausdorff.
	5
	K3
	CO5

	18
	Let  and  be two metrics on the set. Let  and  be the topologies they induce respectively. Prove that  is finer that  if and only if for each  in  and each  there exists a  such that    
	5
	K4
	CO2

	19
	Prove that every metrizable space is normal.
	5
	K3
	CO5

	SECTION – C (4 × 10 = 40 Marks)
Answer any FOUR Questions

	20
	Let  be a topological space. Prove that the following conditions hold:
(i).  and  are closed.
(ii). Arbitrary intersections of closed sets are closed.
(iii). Finite unions of closed sets are closed.
	10
	K5
	CO1

	21
	State and prove the rules for constructing continuous functions.
	10
	K6
	CO2

	22
	If L is a linear continuum in the order topology, then prove that L is connected and so are intervals and rays in L.
	10
	K5
	CO3

	23
	Let X be a simply ordered set having the least upper bound property. Prove that in the order topology each closed interval in X is compact. 
	10
	K6
	CO4

	24
	State and prove Urysohn’s lemma.
	10
	K5
	CO5

	25
	[bookmark: _GoBack]Prove that a finite Cartesian product of connected spaces is connected.
	10
	K6
	CO3



