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PABT A

Answer any tour qleslions irorn th s Parl. Each queslion caries 4 marks

1. Showllral il nr'(A)= 0, then m'(AuB)= m'(B)lor any I
2 P.ove ihat the set of iflauonals in the inlerva l1 1l is Lebesgue measurable

and has a meas!re 3

3 show rhat l'd!/x--

4 ll J s non negat ve measurable tunclion, then prove thai I = 0 a.e. i]
Irdx=0.

5 Lel [X,S, [l be a measure space and E], E: € S Show that ! {E, 
^imples[(E)=!(E,).

6 Showllral il | (X) <,, and 0 < p < q < r, lhen L!(0 e Lqlp).

PAFT - B

Answeranylour questions lrom ths Parl wtlrouiamning any Unit Each

Unil - |

7. a) P.ove that the olter measure of an nterva s ts length.

b) Prove that outer meas!re is translalion invarant
c) Forany ser A and any € > 0, showrhar the.e is an open sel0 conla n ng A

and such lhar m'(0) < m'(A)+ I
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8 a) Prove llrai lhere exists a non measurable sel'

b) Let T be a measurabLe sel oi pos live measure and lei T'= Ix-v:x €T' v €Tl

Show lhat T' conlains an inlerval (- o, o) for some c > 0

L a) Let i b€ a non negalive measurab e lLr nction' Then prove ihat lhe re exisis a

sequence {q.} ol simple funclions such that,lor each x' q"(x)T i(x)'

b) Lel I and g are non n€gative measu rabie luncl ons Then prove that

lJdx+Jqdx=J(l+s)dx

Unit-ll

1 O. a) State and prove Lebesgle s dominated convergence theorem

b) lfi is F emann inlegrable and bounded over l'he flnile intervaL[a' b] lhen prove

j,h
thrlr,s .leqrrble and Fl,r d'= l" 1d\

11. a) Show tha11€L (a + h, b + lrl and rh (x)= f(x + h) then prove ihal

Drr "b
r<L(a b)and I rdx=lldx

b) Lel i be a boundecl measu rab e iunction delined on the f riie nlerval (a b)'

Slrow lhal limB-. l" r(/)snltxd) =u

c) Showthal Lebesque ntegrable iunclion need not be Remann niegrable

1 2. a) Lel p' be an outer rneasure on ft(R) and lel S'denote tlre c ass oi lr'- rneasu€ble

sets. Then prove that s' is a o_ring and ['resticted io s' is a complete

b) P.ove that u is oiinle measure on a ing R lhen prove I has a uniqLre

exlension lo lhe o rnq S(R)
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13. a) Lel [X, S, F] be a measure space and Y eS Let Sy consist ol those seis

ol S ihat are conlained n S. Define !"(E) = U(E) il E €Sy Then show thal

[Y,sy,aynis a measure space.

b) Show lhal Lp(tr) is a vector space.

14. a) Stale and prove l',{inkowskis ineqLrality.

b) ll p (, s) = I | - g llD then prove lhat p is a meldc on Lp(F).

c) Let p > l and let t"-l 
" 
J 0. show lhat ll L le+ ll i lJe

I 5. a) Prove thal if {i") ls a sequence in f (p) such lhat I I -1. - J 0 as n, m J -, lhen

there e){sts alunclion fand such llral lim f.=r a e, f e L.ir)and i" f ll-J0

b) Ler [X, S, pl be a measure space and Eo € S, n - 1 , 2, Show that

i) F 0im iniE")<lim infp(E.).

i) f F (X)< -hen lim sup p (E^)< F ( m sup E"). (4x16=64)


