
AQ-882

M.Sc. Part-I (Semestcr-II) (CBCS Scheme)

Extmination (New)

MATHDMATICS (2OT)

(Mcasure and Integration ThcorY)

Tinrc-lhree Hoursl [Maximum Marks- 80

Note :- Solvc ONE questior from each UDit.

UNIT-T

l. (a) Showthat (i) P,= m (ii) p is the o-algcbra
generated by eirch of thc following classcs, the opcn

intervals, the open sets. Where p is o-algebla

generated by class of intervals of the form [a, b)

and m is class of all measurable sets. 8

O) Show that the following arc equivalcnt :

' (i) fis a measurable function

(ii) [x; I(x) > a] is measurable for every rcal a

(iii) {x; f(x) < a} is measurablc for every real a

(iv) (x; f(x) < a) is measurable for every real a'

Further show that if onc of the above is satislied

then {x : (x) = o} is measumble for cvery extcndcd

real number q. 8
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2 (c) Shou lhat the class tn of measurable sets is
o-algcbra. 8

(d) lf{f } is a sequence ofmeasurable frncrions defined
on the same mcasurable set E. Then show that :

(i) sup f is measurable

(ii) inf I is measurable

(iii) lim sup t' is mcasurable

(iv) lim infl rs measurable. 8

UNIT_II

(a) Show thal iffis a non-negative rneasumblc funclion,

then f = 0 a.c ifand only if kdx = 0. 8.J

(b) Let fand g be non-negative measuable luction.
'Ihen show that Jrax + 

Je d* = fif + e)dx . 8

(c) I.ct {f"} be a sequcnce ofmeasurablc function such
that Ll< g, g is integrable and lim f -fa.e.Thcn

show that fis integrable and lim Jfna,. = Jf ar.

8

(d) Show that lim
dx

10. rc) Icl l'prr. I.,l- -. l-l-l.rn,l 
t"tpq

f € Lp(p), g e l-q(p). Show (hat fg e l.'(ii) ard
,/
J, 

fe ,.rr, < ( J t I ap / [Jel ,lu I ]i

(d) Deline f, -; I almost uniformly and f -+ f in

measure. Show thal il f, -r 1 a.u. then I; ) f in
measure. 8

I

8

l+
n )".
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UNIT-III
(a) Definc four derivatives of a funclion f and find foul

derivatives of

f(x) =

wherea<b,a'<b'

a'x sin2f + b'x cos?

x>0

x<0

*.in'1+ b*"o"21
x x

I
x

0

8

(b)

provc that I = 0 a.c in (a, b) 8

6. (c) II a < c < b, lhen show that :

Trta' bl = fr[a, c] + Tflc' bl 8

(d) II F E L[a. b] then show that :

0 n(^) = J ilgat i. a continuous function

on [a, b'1.

(ii) f eBvla,bl. 8

UNIT-TV

?. (a) Il'p is a measure on l{, theD show l.hat:

(i) A, R e R,AcB +A(A)<P(R)
(ii) A. B. C € R, A, B c C, t(A)- P(C) <@

-+ p(A n B) = P(B). 8

Iff e L(a, b) aud If d1 = 0 lbr all x e (a, b), thell
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I

(b) Let F* be the outermeasure on 3(R) delined hy

F on R. Show thar 5+ col]rairls S(R), the o-ring
gcnerated by R. 8

(o) I)efift :

(i) ring otsets

(ii) 6-ring ofsets

(iii) o-algebra of sets.

Show thal every o-algebra is a o-ring but not
converscly. 8

(d) I[ p is a measure on a ring R and if pt is delined
on .rl1ny uy

P*(E) = inf f,utl"), r". n, n = t,2,..., E c UE"

Jx 
r/a sin x dx < nlla

9

then show that :

(i) for E e R, F+(E) : p(E)

(ii) p* is an outermeasure on -1r1Ry. 8

fINIT-V
(a) Let \U be convex on (a, b) and a <s <t <u <b

Show that \./(s, t) < !r(s, u) s ry(r, u) where

v(s, t) =Yq:l!9- r + s
1_s R

8(b) Show that
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