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1. (a) [a b] a; beRﬁ@%ﬁﬁWﬁﬂ\wﬁm 1

Deﬁne a' tagged ’ part1t1on of
[a, b}; a, be R. Ny T

(é) [a, b]\oﬁwmq%lw]‘mﬂ%rﬁw
[a, b] T CoCT F o O o siee foar 1 2

Define the. upper and lower sums of
a function f bounded on [a, b] with
respect to a partition of [a, b).

P25/1502 , ( Tiirn Over)



(d)

(e)

P25/1502

(2)

® [0, 1T f B VI TREA wE

3 4
i Pi-: {0- ls }‘v ly 'Z! 7 1}) [0) l] q \QB]

™R W, @&X L(f, P) = U(f, P) R

1 4

1f Pis a partition of [0, 1] given by

and fis a strictly increasing function
on [0, 1], then find L(f, P)and U(f, P).

W Ve>O0,[a, BT NuRm 9B T [ 9
fare w8

U(f, P)-L(f, P)<e
fa *R T© P, [q, )T 9% “1fH, o

(T A f, |a, b]© S 27 | 4

If Ve>0, 3 a bounded function f
on [a, b] satisfying U(f, P)-L(f, P)<s,
where P is a partition of [a, b], then
show that fis integrable on [a, b].

a1 =g (Given)
0, xeR-Q

f(x)={1 e

S SN = A, o 4

investigate whether f is integrable or
not.
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TS G Al s, el S 52 |

Establish that all bounded functions are
not integrable.

Qe @ i [a, b]S fGb1 TARTE Fo
o SEEeaE, iR T [a, b© Fram
AN T | 4
Establish that Darboux’s integrability
of a bounded function fon [a, b]implies

Riemann integrability of that function
on [a, b

¥2<1/ Or
({891 @ (Show that)
F(x)=Tf(x)dx; x € [a, b]

[a, j© wRfed W 3 f, xela, b
THRfed =W, (9@ F G734 27 WF (ofowq
f=F'29

is continuous on [a, b] and if f is

continuous on xe€[a, b}, then F is
differentiable and f=F".
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2. (@) R R QT PR IR oW W 2x2=4

Examine the convergence of any two of

the following :

X dx

2n
1+ x2m

0
0

e Vel
(a)£ e

e

(i) j sin x2 dx
4]

b) RS @
Show that
[ —& =T
0 (@" —x")n nsinZ
i) T f e-auyn-1 gy
0
€ oRsaa
Show that
Bm, my= =L

I'm+n)

P25/1502

2+2=4

( Continued )

(@)

(b)

(©

P25/1502

(5)

G T SR Reqafae sfenfien e
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Define pointwise convergence of a
sequence of functions on R.

wan =g (Given)

f:{1,2,3 >R
fn(k)=n(modk); k=1, 2, 3
'S n(modk), k¥ n @ [ IR 431 I9 |
ST @ (f,,) Rrgiae sfesnd ==a |
where n(modk) is the remainder when

n divides k. Show that (f,,) does not
converge pointwise.

Wﬁ GFICA BIReR Teq A 4%4=16

Answer ény four of the following :

) 3 f, (0 =x%e™ =, o@ (YA A
(fn), [0, ) STIfEFeI@ 0 ¢ ST
Bl
If f,(x)=x2%e™, then show that

the sequence ' (f,) converges
uniformly to 0 on [0, ).

i) (fp) W@H I@Ffor Sl
TN 6 R ema @, T
frniX->R; XcR.
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State and prove Cauchy’s criterion
of uniform convergence for the
sequence (f,), where

fn:X>R; XcR

(i) TR AR e W fas
HSAROR @G M-GEE T 71
TE WE R GYeT @ OEq AN
e e

3 r*cosnt; O<r<l1

n=1
State = Weierstrass- M-test for
absolute and uniform convergence
of a series of functions and hence
show that the series

Y, rcosnt; 0<r<1
n=1

converges uniformly.

(iv) (IYSA @ R AE B @ s @
[a, b]S STEEIGFSIR SR

Show that the following series is
uniformly convergent on any
interval [a, b] :

X .

a1 n(l+nx?)

( Continued )

(7))

(v) I (f,,) TEEFSTE FO& XTI @R
TR =W, IS f, : XCR >R IF
fn @R ae XS SAffen =W, (9@
(S A f, ae X © FIRMA TI |
If (f,), where f,:XcR-oSR
converges uniformly on X to f and
fn’s are continuous at a€ X, then
show that f is continuous atae X.

4. (@) P ETY a,(x-a"F fr; n=0,1,2,
n=0
TR S IR RO 2P 40
Express the power series Y a,(x-a)"
n=0
in the form of an infinite series of
functions f,; n=0,1,2, ---.
() T A Y a, (x-a)" I ;I 91 g I
n=0
ST R e 991 9109 - = lim [2tL],
R a,
For the power series Z a, (x—-a"
n=0
determine an extended real number R
such that & =lim 2o+l
R a,
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() frﬁ 9ol o czﬁr ian'(x—a)” Ao e

Wﬁﬂ'«ﬂtﬁftﬂwﬁﬂﬁﬂ, @yea A f
(-R, R)© wHfifkw 2’3, T'© R;0<R<es, |
kﬂﬁﬁ’@‘ﬁﬁﬂﬂﬁml : 3

If a power series 2 a;, (x - a) converges

. n=0. :
absolutely and umformly to a function f, -
show that there exists an extended real
number R;0<R<e such that f is °
continuous on (-R, R)

(d) SIS ﬁﬁn T Ty IR, 32{@ STRICAE
, - o : n+1
.@{ezn ';czr“ o Cﬁ-, ; v
SHIfgFed SfeTRt | » 4

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

Ze

is uniformly convergent.

n+1

n+l

* %k &
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