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MATHEMATICS [Honours]

Course ID : 42111 Course Code : SH/MTH/401/C-8
Course Title : Riemann Integration and Series of Functions
Time : 2 Hours Full Marks : 40
The figures in the right-hand margin indicate marks.

Candidates are required to give their answers in their
own words as far as practicable.

Notations and symbols have their usual meaning.

UNIT-I

1. Answer any five from the following questions:
2x5=10

= sinx, when x is rational
when x is irrational.

a) Let fe_

Verify f is Darboux integral or not.

x—-2

f eV1+t? g4
b)  Determine lim e

c) Examine the convergence of

T dx
- . RO
0 cosa-cosx

d) Let fo(x)=x""1—x"x€[0,1]. Verify the

sequence {f } is uniformly convergent or not.

[Turn Over]

e) Prove that [ dx __ 2l

ooy NV

f)  Find the radius of convergence of the series
n+1
Z( 1)) x4+ Dn.

g)  The functions f, g: [a, b] —» R are both continuous
n [a, b] and [, 1f(x) —g(x)ldx =0 . Prove that
f=g

h)  Show that the improper integral J‘: i x3 dx 1is
X+Xx

absolutely convergent.

UNIT-1I

2. Answer any four from the following questions:
5x4=20
a) 1) A function fis continuous for all x>0 and

fx)+0 for all x>0- If
{f ()} =2f;cf(t)dt, prove that f{x) = x for
all x>0.

i1)  Let f(x) = x — [x], x € [0,3]. Show that fis
Riemann Integrable on [0, 3] and evaluate

J, f dx. 342
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b)

d)

f)
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i)  Prove that the integral fooo (— - —) =dx

1+x e*/x
is convergent.
. : 11
i1)  Examine the convergence of fo \/ﬁdx.
3+2

{fuln=2 be a sequence of functions defined by

fn(x)znzx,OSxS-:;
1 2
=—n?x+2n-<x<-=
n n

2
=0 -<x<1
n

i)  Show that {f,};=, converges to a function
fon [0,1].
i1)  Show that the convergence of the sequence

is not uniform on [0,1] by proving that

" 1 1.

lim [Of, # [ f. 3+2
If f(x)={m—|x|}* on [—m, m], prove that the
Fourier series of f is given by

2
fx) = % 4 Yo T% cosnx. Hence deduce that
1 m? w 1
Z;‘f;lF:?andZn:lF:%. 3+1+1
Prove that a power series can be integrated term
by term on any closed and bounded interval
contained within the interval of convergence.

5
Show that [ o

i
0 x

dx is conditionally convergent.

5
(3) [Turn Over]

UNIT-11I

3.  Answer any one of the following questions:10x1=10

b)
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iif)

ii)

fx)

If / be bounded, integrable and periodic with

period 2min [-m, 7], then

s~ [ B )

Find the interval of convergence of the
. s
power series Zn=0ﬁ.

Use first Mean Value Theorem to prove that

Sf1/2 1 dx < T2

0 J(1-x2)(1-k2x?) 6 fl_g'

k2 < 1. 4+3+3
Let f,:[a,b] > R be Riemann integrable

oA

on [a, b]. If the sequence {f} converges
uniformly to a function f on [a, b], then

show that f is Riemann integrable on [a, b]

and { [ : fn} converges to f: f.

Is the condition of uniform convergence

of the sequence {f } necessary? Justify it.
4+2

Obtain the half-range cosine series for the

function f where

=x for OSxSl/Z
=(1-x) for ly<x<1 4

(4)



