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QL. (a) State and proof the necessary and sufficient condition for the imtegrability of
a bounded function on [a,8]. Hence show that if f 1s Riemann integrable
and there exists a number ¢ such that L(P, f) < ¢ < U(P, f) if and only if

[U(P. f) el <e and |c~L{P f)] <e. [60 marks|

(b) Prove or disprove the followings:

(i) Every continuous function is Riemann integrable;

) - { e

1, if x€ Q¢ is Riemann integrable. 140 marks]
(a) Explain an improper integral of the first, second and third kinds. (30 marks]

(b) Test the convergence of the following using an appropriate test:

3 * cos: .
(ii) | /; 10—;52— da. [50 marks]
(¢) Find the values of m and » for which the following integral converges.
S|
/ e Gl L [20 marks]
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Q3. (a) What is meant by uniform convergence of a sequence of function {f,},q

Show that the sequence {f,} defined by

f-'-' ( e
on [0,1] converges for every 2 ¢ [0.1]. Does it converge uniformly? J ustify
answer, [35 m

{(b) Comment on the following statement swith suitable example.
“Every pointwise convergent sequence of funections is uniformly converg
[30 m
(¢) Read the following statement care fully.

Suppose { f, }uen be a sequence of functions defined on a metric space .\
llm Ju(z) = f(x) Ve X, then {f,},en converges uniformly to f1

only if M, —+ 0 as'n — oc, where M, = sup{|fu(z) = f(z)|: z €]

Using the above result, show that the sequence { f, buen, where

Joli)o= nap(l— )

does not converge uniformly on [0,1]. |35 i

Q4. (a) What is meant by a series of real-valued functions converges uniforml
ECR. [10

(b) Let {fu}nen be a sequence of real valued functions defined on K C K. Suy

that lor eewh n & N, there is a mnatanr M, such that |f,(z)] < M, Yo

where § M, converges. Prove that E fn converges uniformly on F.

fram] =],

Hence, show that the series

cos 2 cos S
T

converges uniformly on R. | 40m:

CoOsF

(¢) State Abel's test and show that the series of Functions

- cos

uniformly converges on R. [5



