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M.Sec. Ist Semester Examination, 2024
APPLIED MATHEMATICS
( Real Analysis ) |
PAPER — MTM-101
Full Marks : 50
Time : 2 hours
Answer all questions
The figures in the right hand margin indicate marks

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

GROUP — A

1. Answer any four from the following question; :
x 4

(a) Let E c [a, b] be any set which has only
a finite number of limit points. Can £ be
uncountable ?

( Turn Over )



(2)

(b) Define o-algebra with an example.
(c) State Egoroff’s theorem.

(d) Show that every subset of a null setis a
null set.
{e) If ais continuous and is B of bounded

h
variation on [a, b}, show that L o dp

exists.

(/) Forevery e>0and f e I!(pn), show that
pxe X f(x)|ze} < 1]/ dp.

GROUP — B

2. Answer any four from the following questions :
4 x4

(a) Establish the necessary and sufficient
condition for a function f:[a,b]—> R to

be a function of bounded variation on
[a,b].
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(3)

(b) Let f:X >R be measurable for
n=1,2,3,... Then show that limsup /,

H—
and big J» are measurable functions on
H
X.

() If £,: X —[0.0] is measurable for n =1,
2,3,...,and f(x)= Z(::lfn(x), xe X, then .

show that J‘f dp = lejlfn dp.

(d) Let pbe a measure on a c-algebra of
subsets of X. Show that the outer measure
p* induced by p ts countably subadditive.

(e) Let f, :X —[0,c] be measurable for
n=123,.., |
hzhzf20-20 f,(x) > f(x)

as n—co for every x € X, and f, e L!(p).

Show that r}‘_’)};jﬁ, dH=_[f dp.
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(4)

() Let a be a monotonically increasing func-
tion on [a,b| and be continuous at x,
where a <x, <5 and f be such that

f (xo') =1and f{(x)=0 for x = x,. Show that
f1s R-S integrable with respect to a over

h
[a, b] and j £ do=0.

GROUP — C

3. Answer any fwo questions : 8 x2

(a) (i) Check whether the function fx) =
|5x = 1|+ |x| on [0,3] is a function of
bounded variation or not. If so, also

find the variation function of f on
[0,3]. 4

(i1) Show that the Cantor setis anull set. 4
(b) () Suppose fis continuous on [a,b] and

o.1s monotonically increasing on [a,b].
Show that fe&(a)on [a,b]. 4
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(5)

(ii) Show that every finite sum of real
numbers can be expressed as the R-S
integral over some interval. 4

(¢) (/) Show that every bounded Riemann
integrable function is Lebesgue
integrable and the two integrals are
equal in this case. 4

(if) Let f:X —»[0,.0] be measurable,

E e# and L,f dn=0. Show that
f=0ae. onkE. 4

1
Tx

if 0<x <1 and

(d) (i) Let f(x)=

3
5

A0)=0. Show that f is Lebesgue
integrable on [0,1] and find the value
of the integral. . 6
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(6)

(if) Evaluate the following : ' 2

fl 7 sinx xd(x - 3[x]).

[ Internal Assessment — 10 Marks |
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