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The figures in the margin indicate full marks

for the questions

1" (a) la, bl; a, be n < 6qP 'ntr{Tlq qiv't fr{T I

Define a tagged Partition of

la, b|; a, b e iR.

tb) [a, b]o fiffiq '{ot qh Tq-{ /1 'qh "fiffilla

la, bl{ qrcffi fr.{ qrs G( qTft< qiBI ft$ r

Define the uPPer and lower sums of
a function / bounded on [4, b] with
respect to a Partition of la, bl.
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qft [0, 1]s f .sbt eT?-{ q'rr<{qT-{ sET E{
qr+ P = 

{0, }; *,*,X,3, +, 10, 11< <br

ltfr"tll {l, (seo Ltf , P) \Tr+ uUf, r1 frtr
F{I I

If P is a partition of [0,'1] given by

, = {0, 1, 1, 1, 9. 1. r}.
i-' 4' 3' 2' 4' s'-J

and "f is a strictly increasing function
on [0, 1], then find t (f , P) andUNf , p).

qfr v e > o, [a, a1u Qlr'+q qh +erT / e
fre$E D-6

uLf , P)-LU,, P) <e

fiq $-C{ T'E P, [a, b]T qs efiff{H, (wcE

CIX\e<l C\ f,la, al,,W*-tftlq? r

If Ve>0, f a bounded function f
on fa, bl satisfying Utf , P) - Ltf , p) < e,
where P is a partition of fa, bl, then
show that f is integrable on [a, bl.

fr{i qr6q (Given)

lO, x€R-e
f(xl = 1- '

[I , xe e

/ q-{$q-fu qr 6{ TEI, lfrTI E-fl r

investigate whether f is integrable or
not.
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qcqt / or

fixs$ c{ q?F-c-{T fiTFq rq4 q-{+qRr q-q{ I

Establish that all bounded.functions are

not integrable.

U) fits(r cl <ft [a, b)s f 'afi fiI1Ta 4a1a ffi
vTFE q{s-qfrT, ffi Yfi [a, b]v AqT{

qT$nftx {< r

Establish that Darboux's integrability
of a bounded function f on [a, b] implies
Riemann integrabili$ of that function
on [a, b].

v{44t / Or

(?RI€<l fl (Show that)

x
F(x)= [ tt.ldx; xe fa, bl

fa, bls qqR&ao ** qfr I x e la, ble
qqRfu-{ q-T, csrc r'' qa+efr{ E'3 q't+ cs&$

f=F'Ql<l
is continuous on la, b\ and if / is
continuous on x e la, b], then f is
differentiable and f =F'.

P25ltSO2 ( Tum Ouer )



*.7.,

t4t

2. (a) \5E-{ fr 6316.a1 TtR qEqIRsT 
"rRqr+-<r : 2x2:4

Examine the convergence of any huo of
the following :

: -2n(t)l ^=dx
Jnl+ x2^

fii) i *d*

[ 1r+x;3

@r) i sinx2 dx
0

(b) 6q1s<T c{

Show that

a

ai--d1--= n;
o 1a" - x"1a nsin j

fir) \9 =j "*"rrn-, 
o, 2+2=4cno

(c) fiX\B<T C{

Show that

9(m, nl= 19 r1") 
3t lm+n)
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3. (a)

{b)

tst
<r€< T-{lq q-*F{T RTqlFqs qffioi< liet
fimr
Deline pointwise convergence of a

sequence of functions on IR..

fiq qrq (civen)

f : {7,2,3} -+ R.

f"{k) =n{modk); k = l, 2, 3

q'o n(modk), kT n G R{61 Ekce qTT Tffi r

6q1\s<r c< [L)R-1rleT qffiiaqn 
1

where n(modk) is the remainder when
n divides k. Show that (J" ) does not
converge pointwise.

(tl Lf") q-F{<
q-{$r3 D6

fn:X+lR;

<ra< T'F{ qqITftT

frF) aTI6r r<[I, {'E
Xc R..

(c) sE-{ fr c{K{t uRfi< Ge< frm : 4x4=16

Answer any four of the following :

f, {fr fn@l= x2e-* qq, FG ck1s$ m

Lf), [o, dE qlnTfrqsr.< o rE qffi
q'< t

It f^(xl=x2e"*, then show that
the sequence Lf") converges
uniformly to O on [0, *).
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State and prove CauchY's criterion
of uniforrn convergence for the
sequence (1[, ), where

fn:X -+lR;XslR

+E{'{ cxft frfto , q+ wqrk-s
qffiq< cffiDr M-&hfri teg'q +_ql

wtr q-lt< fl<T crlss 6{ ren< 6sq-c?T

rrq.rfrT qffi :

! r" cosnt; O <r <L
n=l

State Weierstrass M-test for
absolute and uniform convergence

of a series of functions and hence
show that the series

! r" "o*rt; o <r <1
n=L

converges uniformlY.

(iul 6k{e{ c{ Eq"{ c$fteh fr cflrql qs-{q

[a, b]u flrtks-rllz< q&qlft :

Show that the following series is

uniformly convergent on any

interval la, bl :

x

"w;\i
n=1
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r/u/ qfr Lf, t efiTftT-..ile< ,f tq x< seFrs
qffi q-{, {'E _fn:xe R+R qr+

l; fii{ a e Xs wft&{ qT, (s(E

fiIs$ R f, ae XE q-+R&a qk r

If tfnl, where fn:XER-+R
converges uniformly on X to / and
;[r,'s are continuous at a e X, then
show that/ is continuous at ae X.

4. (a) T**fti an(x-a)"4fnl n=O,1,2,

Ter{ q'A{ c$fr fuE< sFFn r-{r I

Express the power series }o^@-aln
n=0

in the form of aq infinite series of
functions Jn) n =O, 1, 2, ... .

3

(b) 1rs csft Z on\ - a)" { Tz{ qh frqo <re<
n=0

qi{il Rfi'fuo-+'Trcs 1 
=6,,, lo"*tl.R lan i

-For the poler series Z on@-a.ln
n-0

determine an extended real number R

P25lL5,O2
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{c) qfr efi ry_+ .lft i o, (, - @" fifto wr+
- n=0

qq$ftT-et(< / tE qBqfr qs, cq1s<t fi ,
(-R,R)s q.{R&{ E'<, T's R;o<R(-,
qtl fr-qu <rs{ {i?111 | 3

If a power series 2 on@ - cr)^ converges
n=o .

absolutely and uniformly to a function J
show that there exists an extended real
number R;0<R(* such that / is
continuous on (-R, R).

(d) qrcr{'< av p 0-6ffi TR, ?{F qqrzrG

nls<r c{ 1Tr cxfr inr" #n=0

wqfrTsr<sffi r

State Abel's limit theorem and use it
to show that the power series

-n +l

)t-t1"=
is uni form,r":""".*.J.'

***

P25-30001L542 4 SBM FYUGP MTHC4B


