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M. A. / M. Sc. (Sem. - II) Examination,
June - 2024

MATHEMATICS
Paper - MATH 2C2

Analysis - 1l

Time Allowed : Three Hours

Maximum Marks : 100

This question paper contains two sections as under:
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Naction-A Max. Marks-20
This section will have 10 questions, having 2
guestions from each unit with no internal choice.
{nswer in about 20 words. All questions will hqye
coual marks. (10%02=20)

Section-B Max. Marks-g¢
This section will have 0 questions, having 02
questions from each unit, one question 1o be
artempted from each unit. Words limit approximately
400-500 words. Questions may have syp divisions.

All questions will have equal marks. (16x05=80)

SECTION - A

1} Evaiuatej;[x]d(xz).

(11) What is the improper integral?
(i11) Find the limit function of the sequence

v

2n
{f,,(x)} , where f, (x)= X xeR.

l+x2"

(iv) Write the statement of Weierstras's
v M-test.

(v) If f(x)-_—x2+y2+2x+3y. then find

the directional derivative of f(x) at(2,1)
AL A
in the direction of the vector 24 Tjh;
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(vi) Define function of bounded vanation.

(./

“(vii) What is the outer measure of the interval

[3,5)?

(v_i.ij) What is the almost evervwhere property?

Ao
0,

‘-I:}

—
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Define convergence in measure.
What is the measurable partition”

SECTION-B

UNIT -1

Prove that if f(x) is Riemann Stieltjes
integrable with respect to a(x) on [a. A].
then lf(t)l is also Riemann Stielyes

integrable with respect to a(x) on [a. 5]

and

[} (x)ax

[l

Let f(x)=x and g(x)=x" be defined

I e
on [0.1] &> R. Does J‘“'fdlx. exist? It it

1s. find its value.
OR
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3 (a) Examine the convergence of the integral:

© _gr SINX
J'Ea.r

0 . dx,a>()

(b) Prove that the following integral is

convergent : I:( 1 -eﬁxjdr

1+ x X

UNIT - 11

(a) State and prove Cauchy's criterion for

uniform convergence of the sequence of
functions.

(b) Show that the sequence {fn (x)} , Where
\/ 2

fn (x) =nxe ™ | x>0 is not uniformly
convergent on [0, K|, K >0.

OR
(a) Test for the series

B z.9
2l 2725t 2(n-1)"x
z _

e )

for

=

uniform convergence in [0, 1].
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pra i By "Jfl nr )
(b) ‘lest the series —-~; (i 1328800
n |

/ convergence on {0, 1.

UNIT - 11l

6 (a) Let f(x) bea function of bounded

variation on [a. b]. Prove that 7{x) 15

bounded on [a, b], but the converge need

not be true.
(b) Let fbe areal valued function defined on
a domain D R?2 and (a. b) be any point

of the domain D. such that f, and

are both differentiate at (a.d). then

. (a,b)= fyxa. b). prove it.

OR
\/ State and prove Implicit function thoorem
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UNIT - 1v

‘8 ( Let {E,,ZHEN} be a monotonic

INCreéasing sequence of measurable sets.
Then, prove that

oD
m’ U E, |= lim m*(En)

(b) State and prove Countably subadditive
< property. https://www.uokonline.com

OR

9 (a) Let fand g be two measurable functions
defined on a measurable set £. Prove that

f+g, f—g fg and % (if g vanishes

no where on the set £) are measurable
functions on E.

(b) Prove that a continuous functions f(x)

defined on a measurable set £ is a
measurable function on £, but the

converse need not be true.
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UNIT -V

10 (a) Let f(x) be a bounded measurable
\/ function defined on a measurable set £

such that a< f(x)i b. Prove that
am(E)< [ f(x)dx<bm(E).
(}b»)’ Let f(x) be a bounded function defined

on [a, b] and let f(x) be Lebesgue
integrable on [a, b]. Prove that if a < ¢ < b,

then f(x) is Lebesgue integrable on [a. c]
and [c, b] and

j:f(x)dx = J:f(x)dx + Lbf(x)dx
OR

11 (a) Let { fn(x)} be a sequence of measurable
function is finite a.e. on a set £. Let

lim f,(x)=/(x) ae.on £ and £(x)
H—»0
be finite a.e. on E. Prove that for each

c>0, lim m[E(l_f;, -f|3_> 0‘)]= 0.
(b) Venty b’éﬁnﬁed converges theorem for the
sequence { I (r)} . where

1 "
fn(x)_—_ ".‘ﬂglgl
X
(1+-—)
n
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