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Sec on A
Answer All the Following (1.5 marks each)

1. Show that a polynomial is always a func on of bounded varia on on every compact interval.
2. Prove that the set of discon nui es of a monotone func on is countable.
3. If  is con nuous on [a,b], then prove that .

4. If  is Riemann integrable, then  is of bounded varia on, Jus fy.
5. If ,  is bounded on ,  is con nuous at , and , prove that

.

6. Discuss the uniform convergence of the sequence of func ons , where ,

.
7. State Weierstrass M-test.
8. Show by an example that the limit of a sequence of Riemann integrable func ons need not be

Riemann integrable.
9. Prove that .

10. Prove that , if 

Sec on B
Answer any 4 (5 marks each)

11. Find the total varia on of the func on  over the interval .

12. Prove that  if and only if 

13. Suppose  increases on  is con nuous at ,  and  if
. Prove that  and .

14. Prove that the sequence  is not uniformly convergent on (0,1), where  and
discuss the uniform convergence of the same in . 

15. If  is a sequence of con nuous func ons of  and if  uniformly on , prove that  is
con nuous on .

16. Prove the algebraic completeness of the complex field.
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Sec on C
Answer any 4 (10 marks each)

17.1. 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

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

18.1. Let  on [a,b]. Prove that there is at least one an -deriva ve for  on [a,b] and hence
prove the fundamental theorem of calculus.

                                        OR

     2.
a. Prove that if  for .

b. Evaluate  where  and  is the identity function. 

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

 for , then  on [0,1].

OR

    2. If  and  converge uniformly on a set , Prove that  converges uniformly on
. Construct sequences ,  which converge uniformly on some set , but such that

 does not converge uniformly on .

20.1. Introduce trigonometric func ons using exponen al series and hence derive any two
proper es of them.

                                OR

     2.
a. If , prove that 

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

20P2055

(10 x 4 = 40)

2 of 2 Sacred Heart College (Autonomous) Thevara


