
AV-1943

Xl.Sc. (Semester-ll) (CBCS scheme) Eramination
201 : N{ATIIE}IATICS

(Measure and IDtcgration Theory)
'Iime : I'hree Iloursl lMa)(imum Nlarks : 80

Note :- Solve Ol{E question from cach unit.

UNIT-I
1. (a) Define Lebesgue outcr mcasurc. I'rovc that fot any sequence of sets {E,}

-.[9")

(ii)

(c) (i)

Sho\\' that the set of numbcrs in [0, I ] u,hich possess decimal expansions not containing

the digit 5 has measwe zero. 4

Sho* that if F € M and m*(F A G) = 0, then G is measurable. 4

If f is continuous on E, then show thal it is mcasurable on E. Is its conveme true ?

Justi$: 4

I-et fbe a measuable function and B aBorelsct; then prole that f r1B1 
is a nreasurable

set. 4
(i;)

<I'*(E) 2-6

(b) (D

(d) ll m*(t) < ar thcn prove that E is measurable if and onl.v il, V e > 0 there exist disioint

linitc intcrvals I,, Ir, .....1" such that m *

J t i' a*..

LAur <E It

l
UNIT-II

(a) Define integral of:
(i) A simple measurable l'unction, and

(ir) A non-rrcgdli\e mexumble functron.

Show that the above two definitions coincide for a simple mcasurable funclion. 2-2'4
(b) Let fhe bounded and measurablc ona linitc intcrval [a,b] andlet€>0. lhcnshowthat

there cxists a stcp funcrion h such that :

Apply the result to show :

b

linr ltixt sin 0r dx 0
i-, J

4. (c) Show thariffis an integrable function, then

!lr
lfdxl< I f tdxJIJ'

When docs cquality occur ?

3

6
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(d) Sho\r'that if l: is a non-ncgali\,c nrcir\urablc lunc1i(nr then f:0ae if and onl,v if

i idx=0 l

(cr) Shou thar

I

\
1x

(l) F(\ ) =

tngl ar=g
\

\-l
-,- 

(in -.)

5

trNt | _III

(a) Dclinc Dini's lirLu dcr i\ ativcs of a function I (iive an example t,r show that :

D'l gl'D ) i

(b) t-et fhe a finill-\,a|rc(l rnonolone incrcasing funclion on [a, b]l thcn provc that the lunction

fis contilu()r]s on a set ofpoints uhir:h is almost countablc. 6

(c) Sho\v that ill'exists and is boundcJ tn La. b|then f E B v [4, bl. 5

(d) Showthatfora,b iinit(). thc tirnction f eBvla.bl ifand only ii fis lhe dillerence ofnvo
llnite valued mono'.onc increasing functions on fa. b]. 8

(e) lft € L(a. b)class ol lunctions intcgr.hle on (x. b). Ihcn sho\i'that:

6

1(t) dt is a conlinuous tiurction on [a. b]j

(ii) IrE n ' [a, bl, classo[lirnctionsofbouni]cdlarialionon La. bJ. 8

trNt'l-Iv

(a) I-et A, B bc subsetr of a set C. let A. B, L e R and let .r be the mcasurc on IR

Sho\r thal il tr(,A) 1.(C)'.:,r, ther !r(A. ts) (B). 6

(b) Prove that rhe complctroo o1 a o-finte measure is o-finite. 4

(c) I.or a ring R l-nove ihat :

{rR) '' Il t1Ut..E-erR 6

8 (d) Lcl l* bc an outer nllasurc oo r(Ri, a dlet S'denotc the class ofp*-measurable sets.

then prove tha! S' i:i i. o-ring and !r" restrictcd to S' is a complete measure. 8

(e) lf p is a o-finite mraturc on e ring R- then frove thal il has a unique c\tcnsion to the

o ring jrR ' 8

\\?7. lJ21 (conld )
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9. (a)

o)

I0. (c)

(d)

UNIT-V

l)efine a convex function. Let ry be defined on (a, b). Then prove that y is convex

on (a, b) if and only if, Ioreachxand-vsuchthata<x<y<b.thegraphofqron
(a, x) and (y, b) does nor lie below the lifle through x and Y axes. 6

Lct {f"} bc a scqlrence in L'(pr) sueh that l. - f_ L- -+ 0 as n, m > co. Thet prove

lhat there exists a function f such that lim f, = f a.e. Also show that f € L'(g) and

limlf".-fl .)0. 10

(i) Il! J fin the meafl oforder p (p > 0) then prove that E + fin measure. 4

(ii) f, --+ l'a.u. (almost uniformly) thcn prove that fn -J fa.e. 1

State and prove Holder's lnequality. 8

\\:?z-ttl I 15
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