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The figures in the margin indicate full marks
for the questions.

1. (¢ R @ SRm #9  f:[q b]>RI AH
@49q @ L(f, P) <U(f, P), IS P, [q, bR
GBI o 2 | 2
For any bounded function f:[q b]—-R,
show that L(f, P) <U(f, P), where P is
any partition of [a, b}

(b) @ ZTHA f:[a b]>R 9B TG Fo7 9F P
qEF Q , [a bR AN =W W Pc Q.
@S A L(f, P)<L(f, Q). 3
Let f:[a, b]—R be bounded and P and Q
are partitions of [q, b] and P ¢ Q Show
that L(f, P) <L(f, Q).

(c) T f:ila b]—R ST W, (3 TYST @
ft @ e>0,3[q, bﬁa%mrﬁﬁmpcww

e U(f, P -L{f, P<e. 3
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(2)

If f:la b]—=R is integrable, then show
that for any £>0,3 a partition P of [, b]
such that U{f, P -L{f, Pi<e.

(@ & fia bj-R SR W, (3T & f,
{a, b]'® ST !
If f:[a b]>R is continuous, show that
f is integrable on {q b}
§edr/ Or
T fila bjoR T =W, @¥sT A f,
[ b]™ SREAT =W |

" If f:[q, b]—R is monotonic, show that f
is integrable on [q, b}

fe) I f:[a b]oR IAEG =W WFE S,
[a b]S AR =, SN A
[rwa=ro-ra@
If f:[ag b]—>R is differentiable and f’ is
integrable on [q, b], show that
[rwac=ro-ra
Gt/ Or

i f:la, b)>R, (g b]S IH ST =,
(YR A f, [a, b]® M= =

If f:[la b]-R is Riemann integrable on
la, b}, show that f is bounded on [a, b].
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(3)

| fila b]-R [q b]T wfim =, =@
(ST @ 9B @A A celq, b} CART T
JWCS :

[rax=p-are 4

Show that if f:[q, b]—}IR is continuous
on [q, b], then 3 ce|q, b] such that

- [rwax=p-are
g2t/ Or

" W fila bloR NG SF H ST

2. (a)

(b)

26P/1492

=, (Y @ f, [a, b]'S TS S A |
If f:[a b]—>R is bounded and Riemann
integrable, then show that f is Darboux
integrable on [q, b).
A Riea R @ f% 3 SfefRer <

x
M y 3
Test the convergence of f—d—x- for

xP

different values of p. ]
TR ¥R SR o T AE MY =1
o orgsan ‘ : 4+1=5
Test the convergence of gamma function
and show that I'(l) = 1.

w31/ Or

1 Topr Sfesier =0 =01 5

Test. the convergence of beta function.

{ Turn Over )



(c)

3. (q)

(b)

(c)

~convergent  but ' not

(R T @br) © =
Test the convergence of the following
(any one) :

in? o dx
8 Whirre

[0, 1] YERE® R Wi @)l worvm
e S o Reb e iRt s o
Give an example of a sequence of
functions on [0, 1] which is pointwise
uniformly

convergent. ;

T T A (f,) SN, IS

fa 9 ===, xeR, TARROR 0 &1 RS

SR = | . ‘

Show that the sequence of functions (f;,)
cosnx

where fn ()=

, X€R. converges

umformly to O on R.

w—ﬁmmhﬁm(ﬁ@mmﬁﬁr) axa=16

Answer the following (any fow) :
() (ST A (£,,) wrpEPcH, TS

0,-e0< x50
fad=Inx0o<x<l
6.0, -

1 xz-l-
n

RG%W@%
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(5)

Show that the sequence of
- functions (f},), where

0, —eo<x<0 "
fa={nco<x<l
n

1 xZ—l—
n

converges pointwise on R.

) (RS A (fr) TS f) =X
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x€[0, a], a<l, FREFSI [0, a] ©
ST = | ,
Show that the sequence of
functions (f,) where f,(x)=x",
x € [0, a],_‘ a<l is
convergent on [O al.
(i) XA f:[a b]—R % (f,) 95 [q b]
SRS SN P S | J T
la b] AT fn-.f s a
[ b]® f SELF A |
Let f:[g b]>R and _(fn) be a
sequence of integrable functions on
la, b]. Let f, 3 f on [q, b]. Show that
fis mtegrable on [q b].

uniformly

(w} GT{G':U A Zx AT [o 1)

‘ mﬁ@mwﬁﬁmﬁamﬁa
- eI AL
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Show that the series of functions -
i x™ is pointwise convergent to
1

1-x
convergent on [0, 1).

@ T NS TE A X e

WWW@I@{W@T&
&ATe >0, 3 KeN IS

R2M2K Sy D+ fins () +t f (1) <E

¥ xe X. TR [ S Sq @
2 3 -
-’f+3c—-+-x—+---,xe[0,1]
2 22 2%

A [0, 1]Emmwf>vnﬁran

Let the series of real functions ' f,
be uniformly . convgargcnt on a
non-empty set X. Shdw that for
given € >0, 3KeN s.t.

n2msK =:|fm+1(x)+fm+2(X) +eot fr (x)[ <€

VxeX. Hence show that the series
2 3
X, x X
—+ =+, x€[0,1
3 22 >3 [0,1]
is uniformly convergent on {0,1].
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(7)

4. (a) WM (x,) o
(2: “1; 3/21 "'}/2’ %:*Vg»%r"%? "')
A, (93 lim sup (x,, ) Sferaar | 1
Find lim sup (x,), where (x,) is the
sequence

(21 -]1 3/2:_ -}6, %’—%’ %’_%’ ”')

() {Waﬁﬂz——awﬁ‘wﬁmmﬁﬁwt 5

Find the radlus of convergence of the
11
power series Z =

n=0 n!
(€)= frmars Tew fan (R QAR = 4x2=8
Answer the followmg (any two)
() @ A 0<R<w WE Vx, IS
v|x—_oi|<R, Zan‘(x,-a)" e f

FECHI 331' (—-r r)-, VYO<r<R,
TR SR W ogen @
(R R® f wRf=A, W% ooty
T [0 = Y na,x" L,

; n=1 *
Let 0<R<e and for all x with

x-ad <R, the series‘ q, (x-a"
n
n=0

26P/1492 ( Turn Over )



( 8)

converges unifm'mly to a function [
on (~r, ) VO <r < R. Show that [ is
continuous and dlffmcntlablc on

(=R, R) with f'(x) = Znanx” 1,

@) WXAe>0, WE X =[-1, 1-¢g].

Ce @
2 3
x+3§_.+§_._+‘...
9.8
oS G XS TS St =7 |

Let £€>0, and X =[-1 1-¢]. Show
that the power series
%2 53
XA+ =t
2,03
is uniformly convergent on X.

(i) ian A SRR W, o

e @ Zanx WQ‘I% [0,1]% |
wmﬁwmwﬁm%w

If the series Zan‘converges, then
v n=0 :

show that the power series

D a, x"converges uniformly on

n=0Q .

011,

* & K
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