ANNA ADARSH COLLEGE FOR WOMEN (AUTONOMOUS), CHENNAI – 600040
END SEMESTER EXAMINATIONS-NOVEMBER – 2025
	
Programme: M.Sc. Mathematics

	
Batch: 2025-2027
	
Semester: I

	
Course Title: Real Analysis I

	
Course Code: 24PMSMT102

	
Duration: 3 Hrs

	
Maximum Marks: 75

	Question
No
	
Question

	Mark
	K Level
(K1 – K6)
	(CO)
(CO1-CO5)

	SECTION – A (10 X 1 = 10 Marks)
Answer Any Ten Questions

	1
	Define bounded variation
	1
	K1
	CO1

	2
	Define total variation of f on the interval [a, b].
	1
	K1
	CO1

	3
	Define absolutely and conditional convergence of a series.
	1
	K1
	CO1

	4
	[bookmark: _GoBack]Define Riemann-Stieltjes Integral with respect to  on [a, b].
	1
	K1
	CO2

	5
	Define Riemann's condition with respect to of on [a, b]
	1
	K1
	CO2

	6
	State Second Mean- Value Theorem for Riemann-Stieltjes integrals
	1
	K2
	CO3

	7
	State the necessary conditions for the existence of Riemann-Stieltjes integral.
	1
	K2
	CO3

	8
	Define  double sequence.
	1
	K1
	CO4

	9
	Find Cesaro sum of the series 
	1
	K1
	CO4

	10
	Define uniformly convergence.
	1
	K1
	CO5

	11
	State  Dirichlet’s test for uniform convergence.
	1
	K2
	CO5

	12
	State Arzela’s theorem.
	1
	K2
	CO5

	SECTION – B (5 X 5 = 25 Marks)
Answer Any Five Questions

	13
	 If f is monotonic on [a, b], then prove that the set of discontinuities of f is countable
	5
	K3
	CO1

	14
	Prove that If  on [a, b], then on [a, b] and we have
	5
	K4
	CO2

	15
	State and prove First Mean- Value Theorem for Riemann-Stieltjes integrals
	5
	K4
	CO3

	16
	State and prove Second fundamental theorem of integral calculus.
	5
	K4
	CO3

	17
	State and prove Merten’s theorem
	5
	K4
	CO4

	18
	
State and prove Abel's limit theorem

	5
	K4
	CO4

	19
	
State and prove Weierstrass M-test


	5
	K4
	CO5

	
SECTION – C (4 X 10 = 40 Marks)
Answer Any Four Questions


	20
	
State and prove the additive property of total variation.

	10
	K4
	CO1

	21
	
Assume that 𝛼 ↗ on [a, b]. Then the following three statements are equivalent.
(i) 𝑓 ∈ R(𝛼) on [a, b].
(ii) 𝑓 Satisfies Riemann’s condition with respect to 𝛼 on [a, b].
(iii) (𝑓, 𝛼) = 𝐼̅(𝑓, 𝛼).

	10
	K4
	CO2

	22
	
 Assume 𝑓 ∈ R(a) on [a, b] and assume that a has a continuous derivative on [a, b]. Then the Riemann integral  dx exists and we have prove that  =   dx.

	10
	K5
	CO2

	23
	
State and prove Lebesgue's criterion for Riemann-integrability

	10
	K4
	CO3

	24
	
State and prove Bernstein’s theorem

	10
	K4
	CO4

	25
	
Assume that  uniformly on S. If each is continuous at a point c of S, then the limit function f is also continuous at c.

	10
	K4
	CO5




