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The figures in the margin indicate full marks
Jor the questions

1. (@) State the two vital requirements for
existence of

L flaax 1+1=2
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(@)

(b)

(c)

Show that if f € R[a, b], then the value

of I: f(x)dx is unique.

Or

Show that every constant function is
integrable.

Let P={(x;_1,%]),t;}icy be a tagged
partition of I=[a,b]. Then define
Riemann sum of f:[a,b]—>R. Give an
example of the Riemann sum if
I1=11,2].

Let P={(x.1, %)), ;)] be a tagged

partition of I=[a,b]. Then show that
S(kf, P) = kS(f, P).

Answer any four questions from the

following : 5x4=20

(i) Write an example with explanation
thereof that all bounded functions

are not Riemann integrable.

( Continued )
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(3 )

(ii) Let f:[a,b] >R is such that if
X1 <xy, then f(x)< f(xy). Show
that f € R[a, b].

(iii) Let f:[a,b]—>R be integrable.
Then |f| is integrable and show
that

|2 foaae| s [ sy 1ax

(iv) Let f,g:[a,b]>R be integrable
and f(x)sg(x)Vxela,b]. Then
show that

2 fixyax< [ glxyax

(v) Let f:la,b]>R be integrable.
Define F on [a, b] as
F(x) = I: flt)dt where xela,b].

Show that F is differentiable at
cela,b] and F'(c)= f(c).
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3. (@

(b)
(c)

4. (a)

(b)
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Show that

() T =

(i) T(n+1)=nI(n) 1+2=3
Show that if m e N, then T(m-i-l):@. 3

Discuss ' the convergence of beta

function. : 4
Or

Show that Ifme'“Qdu=\fn and hence

Sho  Thit F[ ) Vr,

State whether true or false : 1

Pointwise convergence implies uniform

convergence.

Let (f;,) be a real sequence of functions
defined on a finite set X ={ay,...,a;}
converging pointwise to a function
f:X>R. Establish that the

convergence is uniform. 2

( Continued )

(c)

(d)

(e
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( 5)

Let (f,) be a sequence of integrable
functions on [a,b]. Let f, > f
uniformly on [a,b]. Show that f is
integrable on [a, b] and

[, fogac=tim|? f,(x)dx 4

Show that if (f,) be a wuniformly
Cauchy sequence on a set Xin R, then

it converges to f:X — R uniformly. 4

Show that the series

1+nx Jn

converges uniformly on any interval

[a, b]. 4

State and prove Cauchy’s -criterion
for the " uniform convergence of a

series. 5
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(g) Let f,:(a, b)— R be differentiable and Gt D e e ries zo a,(x _,a)n’
n=

the sequence ( fn) converges uniformly R e I e

to g:(a,b)>R. Let there exists 1
c € (a, b) such that the sequence ( fale)) such that %= lim|a, |;- S
converges. Then show that the
sequence (f,) converges uniformly to a (d) State and prove Abel’s limit theorem. 5
continuogs function f:(a,b)->R. 5
* kK
S. (a) State whether true or false : 1

A power series is a particular case of

infinite series of functions

3 fulx)

n=0

(b)) Let D a,(x-a)* be a power series.

n=0
Show that there exists a wunique
extended real number R, O0<R<w,
such that Vx with |[x-a|<R, the

series  converges absolutely and
uniformly to a function f on

(-r,7);0<r<R. 4
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