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Sec�on A

 Answer All (1.5 marks each)
 

 

1. Let  be a func�on defined on . Suppose that 
. Prove that  is of bounded varia�on on .

2. Show that a polynomial is always a func�on of bounded varia�on on every compact interval.
3. Prove that if , then . Is converse true? Jus�fy.
4.

Prove that .

5. If  is con�nuous on [a,b], then prove that .
6. Show by an example that there is a sequence of con�nuous func�ons, whose limit is

discon�nuous.
7. Discuss the uniform convergence of the sequence of func�ons , where , 

.
8. State Weierstrass M-test.
9.

Discuss the uniform convergence of the series 

10. Prove that .

 
Sec�on B

 Answer any 4 (5 marks each)
 

 

11. Prove that the number of discon�nui�es of a monotone func�on on [a,b] is countable.
12. Let  be a func�on of bounded varia�on on [a,b]. If , prove that  is a func�on of

bounded varia�on on [a,c] and [c,b].
13. Describe the method for calcula�ng the total varia�on of a differen�able func�on on [a,b]
14. If  on [a,b],  is con�nuous on [m,M], and  on 

[a,b]. Prove that  on [a,b].
15. For  is real, put . Show that  converges uniformly 

to a func�on , and that the equa�on  is correct if , but false if 

16. Show by an example that there exist a func�on  whose deriva�ve at  exists for all 

orders but, 
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(5 x 4 = 20)

(10 x 4 = 40)

 
Sec�on C

 Answer any 4 (10 marks each)
 

 

17. Let  and  be complex-valued functions defined as follows:

a. Prove that  and  have the same graph but not equivalent.
b. Prove that the length of  is twice that of .

                                                           OR
 

18.
Prove that the graph of  is not rec�fiable on [0,1].

19.
Let , for all  [0,1], where  is the Cantor set. Prove that  

on [0,1].
  

                                                          OR
  

20. If  on [a,b],  is con�nuous on [m,M], and  on 
[a,b]. Prove that  on [a,b]. Prove also that if  is Riemann 
integrable, then  is also Riemann integrable.

21.
Prove that the series  converges uniformly in every bounded interval, but does 

not converge absolutely for any value of .
 
                                                        OR

 22. State the Stone-Weierstrass theorem. Prove that if  is con�nuous on [0,1] and 

 for , then  on [0,1].

23.
Suppose the series  and  converge in the segment . Let  

be the set of all  at which . If  has a limit point in , then 

prove that  for .
  

                                                        OR
 24.

a. If , prove that 

b. If  is a complex number wiht , prove that there is a unique  such that 
.
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