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l
Let/ be a bounded real valued function on [a, b]. Expldin *nuJi, meant

that"'f is Riemann integrable over fa, b],,.

(a) Wittr the usual notations, prove that a bounded

Riemann integrable if and only if for given 6 > 0,

such that

Time : Two Hours

by the staternent

real valued function / on ia, b1 is

there exists a partition P of [c, b]

u(P, f) - L(P, f) <

(b) Prove that, if / is continuous on [a, b], then

i. / is Riemann integrable over [o, b];

ii. the function F : la,b] -+ lR defined by F(r)

fa,b] and F'(r) : f(r), V r e la,b).
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f {t) dt is differenriable on



2. When is an integral

second kind and the

7bI f @) ar
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third kind?

said to be an improper integral of the first kind,

what is meant by the statements "an improper integral of the first kind is conve

and ..an improper integral of the second kind is convergent,'?
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Discuss the convergence of the improper integral I e-er dr'
Jn.

Test the convergence of the following:
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3. (a) What is meant by uniform convergence of a sequence of functions {T"ex'

/
(b) Prove that-the sequence of functions {/'}"ex defined on E

Eifandonlyifeverye}0thereexistsanintegerlfsuch

for all r € E and for all m,n ) N '

(c) Let {/,} u. a sequence of functions that are integrable on fa, b] suppose that

converges uniformly on fa, b] to /' Prove that / is integrable and

pb fbI t@ dr: riry- I f"@) ar.
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converges uniform

thai l/"(r) - f*(*)



(a) Let {/"} b" a sequence of real valued functions defined on E C IR. Suppose that for

each n € N, there is a positive constant M,, such that

I f"@) l< NI" for all r e E,

where Lrt" converges. Prove that f /,, converges uniformly on E.
n:1 n=l

(b) Let {f"}, {5"} be two sequence of functions defined over a non-empty set

Suppose also itrat

r-I- |

(i) lS"(r) l:l) f*(x)l<M, Yr€8, n€N;
1Lr .,,, 
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(ii) i I n**,( r) - gn(r) | converges uniformly in ,e;
k=I

(iii) g" -+ 0 uniformly in E.
€

Prove that ) ' 
fn(t)gxir) converges uniformly in F. t
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(c) Show that | ;f5, & ) 0 converges uniform,ly in R..
,-.rc+ax'tu-L
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