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The figures in the right-hand margin indicate marks.

The symbols and notations have their usual meanings.

1.  Answer any ten questions:

a)

b)

d)

2x10=20
Using the definition of the Darbaux integration,
show that the function f:[0,1]—» R defined by

f(x)=x is Darbaux integrable.

If m and M are the infimum and suprimum of a
continuous function f:[-1,1]— R, then prove

that
1 p1
m < EJ.—lf(X)dX <M.

State the Riemann condition of the Darbaux

integrability of a bounded function.

Prove that J.jf(x)dx < ff(x)dx :

[Turn Over]

g)

h)

i)
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Show that the function

{1, X is rational number in[O, 1]
f (X) =

0, x is irrational number in[0,1]

is not Riemann integrable over [0,1].

b

jf(x)dx

a

b

< Hf (x)‘dx _

a

Prove that

0
dx
Show that the i int | i
ow that the improper integra .!. m is

convergent.

1 x#0
Let f(x)=1x"

0, x=0.
Find the Cauchy principal value of the improper
integral J._llf (x)dx.

Show that the sequence of functions

nx ) ) ;
{ },x € [O,l] 1S point-wise convergent on
1+ nx

[0,1]. Find its limit function.

Give an example of a sequence of functions
which point-wise converges to a function, but

not uniformly converges to that function.

(2)



k)

D
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Show that the series

Zx cosnx . '
n=1 g ( 0+ 1) is uniformly convergent on entire
real line R.

Find the radius of convergence of the power

series

1 2 N x* 5
——X+t X + X +
3 3

. el n < n
If two power series » ~ a x" and ).~ b x

have the same radius of convergence R>0 and

have the same limit function

f (X) in (—R ,R ) . Then show that two series
Z::OanX“ and z:zobnx“ are identical.

State the Riemann—Lebesgue Lemma relate to

Fourier series.

1 o )
Let an + anl (arl cosnx +b_ sin nx) be the
Fourier series of the function

f(x)=x,-2<x<2. Then findb_forall neN.

(3) [Turn Over]

2. Answer any four questions: 5x4=20

a)

b)
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If f:[a,b] >R be a Riemann intergrable
function, then the function is bounded. Give an
example to show that converse of the above

result is not true.

Define a piecewise continuous function. Prove
or disprove that every bounded piecewise
continuous function f:[a,b] » R is Riemann

integrable.

Define Gamma functions I'(x) as an improper

integral. Show that it is convergent if x > 0.

State and prove the Cauchy criterion for uniform

convergence of series of functions.

Prove that the uniform limit of a sequence of

continuous functions is continuous.

Let

0 for—-m<x<0
f(x)l for 0<x<Tm
0 forx=m

Find the Fourier coefficients of the function f.

(4)



g)

Let f(x)=) " a,x" be a power series with

radius of convergence 1 and the series of real

numbers anoan converges to a. Then show

that Xl_i}rll}of(x) =f(l)=a.

3. Answer any two questions from (a) to (d): 10x2=20

a)

b)
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i)

Let f:[a,b]—>[m,M] be a Riemann
integrable function over [a, b] and
g:[mM]—R be a continuous function.
Then prove that the composition function
gof:[a,b] > R is Riemann integrable
over [a, b].

State and prove fundamental theorem of

integral calculus. Apply the theorem to
2

evaluate J. F(x)dx , where
1

F(x)=3x’-1 for x €[1,2]. 5+(4+1)

For a bounded function f:[a,b] >R,

show that the following conditions are

equivalent:
I) f:[a,b]—> R is Riemann integrable

over [a,b] with [ f(x)dx=A.

(6) [Turn Over]
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ii)

m [ (x)dx = [(f(x)ax=A.

1) Let P:{XO,xl,...,xr,xrfl,...,xn},
t,€[x,,x,,] forr=1, 2., n and

8 =max{x,-x,:i=12,.n} and
S(P.£)= 2 F(6)(x =x.0):

Then limS(P,f)=A.
5—0

If the power series Y ~_ a x" has radius
n=0 N

of convergence a. Then find the radius of

convergence of the derived series
Enzobnxn obtained from znzoanxn by
term-by term differentiations. 7+3

Let {f } be a sequence of differentiable
functions defined on [a, b] such that

L {f (x,)}
X, €[a,b].

converges for some

. {f’} converges uniformly on [a, b].

Then {f } converges uniformly to some
function fon [a, b] and

f’(x):lim f’(x).

n—eoe n

(6)
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State and prove Weierstrass M-test for

series of functions. 6+4

Establish the Bessel’s inequality related

to Fourier series.

From the equality

x? =—+42(—1)n COSZHX —-T<Xx<T,
n=1 n
prove that
= 1 2 o (_l)n“ 7'52
— =2 and -
Enz 6 " S{ 12 6+4

(7)



