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ASTERN UNIVERSITY, SRI LANKA

GREE EXAMINATION IN SCIENCE - 2OO8 /2OO9

AR SECOND SEMESTER (Jan./ Apr., 2010)

EKTMT2O4 - ANALYSIS III
RAL.AND SEQUENCES AND SERTES OF FUNCTIONS)

Time : Two hours

real valued function on [o, b]. Explain what is meant by the statement

integrable over [o. l,] '.

notations, prove l,hat a bounded lunction f on [c,6] is fuemann inte-

of the intermediate points (.

if / is Riemann integrable over [a, 6] and there exist m, M € lR such that

md only if .[or each . > 0 t here is d > 0 dependlng on the cho ce of e such
tbl

',I,<\ - J".f{r)d"rl 
< e for al) pariition P of fo,6l w h 1lP.l < d and for

< t. t, a lc. bl, lhen there exists p e [rn, M] such rhat

= p(b - a).

T OF MATHEMATIC



2. (a) State what is meant by the statements ,,an improper integral of the first kind is

convergent" and "an improper integral of the second kind is convergent,,?

(b) Discuss the conv#gence of the imp.op", iotecrol /'G$u, where p is a real num-

ber.

(c) Define the term "absolutely convergent,' of an integral.

Prove that an absolutely corvergert irtegral converges. 
]

(d) Discuss the convergence of the followings: 
]

i. f,- 92,,, a,, 
I,t,,,,,1i"17,"' 
I

A. Define the term "uniform convergence,, of a sequence of functions. 
I

(a) Prove that the sequence of real-valued functions {/"}"61 defined on -E e R 
"onu..J

uniformly on E if and only if lbr every € > 0 there 
"*lsts 

an inteee. y ,uch tiJ
Ll"(r) -,f-(r)l <r forall x € tand lor all m,n > lf. 

I
(bJ Let {/"} be a sequencc of functions that are integrable on lo., ir] and "uppo.. ttrl

{-f?)n(e converges unilormly to / on lc.b]. Prove rhat, / is inregrablc rnd I

j;;;_r:i#,where, r xp nn.._"_'' __1



{s"}"un 'b" two sequences of functions defined over a non-empty set

moreovpr that:

converges uniformly in ,E;

)* gn(r)l < M for all c e E, for sbme M > 0;

M lor all r, e E.

|lx(n)n@) converges uniformly in -E.

81n nrl

- 
converges uniformlv on [d. rl. where d > 0.n'
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