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liAT 2C 07 : Measure and lnteqration

T me 3 Hours

PART - A

Answerany tour qleslions trcm this part. Each qleslion carries 4 marks:

I ProvF hrl he oule'meds- e o a .oLT able 5e. rs O.

2. For k > 0 and Ae R, lel kA = [kx :x e A]. show that m'(kA) = km-(A).

3 Let I be a measurable runciion and lel f = g a.e. Then prove ihal g is

4. Showlhat i p s a o{inlle measure on B, then ihe enenslon F ol ll io S'is

5 Show that ff q

6. Show rhat lm J-

L1 (F),lh

a
-1.

rove lhal li'?+ g'? f €l(tr).

PART - B

Answerany tour quesl ons ircm ihis pan withoul omitting anv unit Each queslion

Unit-l

7. a) Lel N,l be a c ass of Lebesgu€ measurable sels. Tiren prove ihat [,4 is closed

under the iormauon ol counlabe unions.

b) Prove ihat every nlerva ismeasurable
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unit ll

llllsFiemann nlegrabe and bounde.t overlhe tinire iniervatla bl, rhen
prove thail is integrable and Rftdx = J't rlx
Let I be bounded and measurabe on a lin t€ nlervat [a b] and er r > 0
Then prove thal lhere exsl.

i) A slep funcuon (a). lt ris measure on a ring B anct ii the sel funclion

'. E r, oelne h su.h r'.t I F d. . .

l) A continuous funcuon g such thal g vanishes ourside a I nile tnierva

andJjr s dx<'.

ll s is a measure on a rng F and ii the sel tlnclion p'(E) is defined on

H(F)by f'(E) =inr1l-rG):E € R n = 1 2 ... E s U',E.1 rhen prove

rhrr ,. , an ourF nedsura o. H(Fl

Lei A, B be subsers ol a set C el A, B, C € B and lel I be a measure
on B Show ihal t !r (A) = il (C) < a. Then prove lhai !(A.B) - !(B)

b

b)

10

11.

8. a) lf m'(E)< € then prcve lhat E s measurabte ij and only t, ns > O,:
disioint finile intevats Ir I2 ... , ln such thal rn'(EdU ,r )<.

b) Prove that Lebesgue rneasure is a regu ar measLrre.

9 r) Sr-o ! l "l r1-re e,Frs I no l e@s-rrbrd se.

b) State and prove Falo! s Lemnra.

12. a) ll rr is o{inite measure on R, then prove that it has a Lrn que extens on ro
the o ring S(F).

b) Lel S be Ihe class ol subs€ts oi J.t such ihat E € S ii either E o. CE is at
most countabl€. Show lhal S ls a o-ring.

Unit - lll
13. a) Lel {anl be a sequence of non-neQative nurnbers such that an <, for

each n € N and lor each A r N, el F(A)= I"-,a, . show that ]lN,P0i),[l]
a 6iin le complete measure space
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a measure space and E" € S, n = 1 , 2, . show lhal

.) < lim inl !(E^)

p(X)-rlhen m sup !(E.).!r (trmsupEn)

be a measure space and I a
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b) Let

i)

ri)

15

Ix

II

space [x,sl. FL]rrher prove thar, if

that, if A e S and p(A)< 6, lhen t(A)

Lel E and F be measurabte sets, f
f eL(F)and J fdr =J idF.

,s,!nbe

(lim i.fE

non regat ve measurable

measure on the measurabte

ldr < ', rhen vr > o,16 > o such

€ L(E) and rG^F) = 0. lhen prove thai

Ix,s,ul

thar li(E)= J

b)

a)

b)

Staie and prove Holder's lnequality.

Prove that ii 1< p < o and fn) isa sequence
as n, mr d. then lhere exists a iun.to. t
lim l. - f a.e. Funher prove lhar I Er(!) and il

(f)such lhal

. rllp+0.

lll i, lp+0
{ni} such ihai

(4x16=64)


