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M.Sc. Part-I (Semester-Il) (CBCS Schehe)

EraminrtioE (Old)

MATHEMATICS (201)

(Measure ord Itrtegration Th€ory)

'I'ime-Th.re€ Hoursl IMaximum Marks--80

Note :- Solve ONE question from each Unil

UNIT_I

1, (a) Show that for any set A, m*(A) = mr(A + x), where

A+x={Y+x:YeA). 8

(b) Let (Er) be a sequence of measurable sets. Then

show that :

G) If Er c q c Er .,.., vre have m Qim E,) = lim m (E)

(ii) If El r E, ) q...., and m (8,) < co for each i,

then we have m (lim Et) = lim m (E,). 8

2. (c) Show that for any sequence of sets {E,),
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(d) t,et {fn} be a sequence of measurable functions
defined on the same measurable set. Then show

rhat :

(i) Sup frr is mcasurable

(ii) infft is measurable

(iii) lim sup fn is mcasurable

(iv) lim inffn is measurable. 8

LTiIT-II
(a) Define integralof(i) a simple measurable function

(ii) a nonnegative measuable function i Show that

tnth ttre definirions coirrcide for any simple mca$Edble

funclion. 8

(b) Show that if f is an integrable function, then

jt a* < Jlf dx. state and prove the condition

undcr which equatity in the above inequality occurs.
8

(c) Let fand g be non-negative measurable function.
Then show that :

(i) f <s-? Jra*< Jea*
(ii) If f ( g on a measurable set A, thon

UNIT-V

Show Ihat if I g e L(g) and a, b are consrants

then af + bg e Le(p) Further show that if
p(x) <<o, and 0 < p < q < o, thenLq(p) c LD(p)'

Letp> I and let I g € t-e(p) Show that :

( j r. g,a*)''.11 i n6u)'''* ( f gna*)"0
8

lO. (c) Letybeconvexon(a, b)anda<s<t<u<b'
Show that \, (s, t) < \|, (s, u) < \' (t, u), where

\y(t) - \y(

9 (u)

o)

3

s)
v(s, 0 = It-s

4

(iii) For a > O, 
Ja 

fdx = a 
Jf 

ax

(iv) For measurablc sets A and B, ifA - B then

Jia* > Jra*. 8

^B

(d) Define fn -+ f in measure. Show rhat if a sgquence

of measuable fimclioDs converges in measue, drcn

the limit function is unique a.e. I

dx.1,dxf
J
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(d) Let (fi) be a sequence ofintegrable functiofl such

that ,I fn L dx < .o. Then show that I ftt(x)

f(x) =

convergas a.e., its sum f(x) is integrdble and

I,* = !lr^* 8

8

5

UNIT-III
(a) Define four derivates of a function I Find four

derivates ofthe continuous function fat x = 0

ax sin21+ bx cos2] , x > oxx
0 , x=0

alxsinzl+blxcos2!, x <oxx

wherea<b,ar<bl.

O) Iff € L(a. b), then show that

0) p(x) = If(t) dt is continuous on [a, bl

(ii) F- e B v [a, bl. 8

6. (c) Let f € B v la, bl, then show tlur (b) '. (a) = P - N,
and T : P + N, all variations being on [a, b], a, b
finile. 8
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(d) Iff is fnite !"i!Ed monotoie increasing furrclion deftrd
oD finite inerval [4 bl, therr show that f is mcasurable

ana Jflax < r1u; - r1a;. 8

T'I\iIT-IV

7. (a) De6rc

(i) tung of s€ts

(ii) o-ring ofsets

(iii) o-algebraof sets.

Show that every o-algebra is a o-dng but not

mnversely. 8

(b) Lct p* be the outer measure on H(R) defined by

p on R. Show thal 6' contains 6(R), the q-ring

generated by R. 8

(c) tfp is a measure on a ling R, then show that for

A, B e R,AcBwehave F(A) < tr(B). 6

(d) Let p* be an outel measue on H(R) and let 6+

denote the class ofF*-measurable sets. Show that

6* is a o-ring and pr r€stricted, to 6t is & complete

measure. 10

8
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