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PART - A

Answer any 4 queslons Each quesiion canies 4 rn.rks

1 . Show lhal every couniable set has measure zero.

2 Dellne measurable iunction. Showlhal everyconlinuous lunclions are

3. Lel t(x) is funclion detned on"to, 2l deJined by: l(x) = 1 lor x raliona, i1r is
nanonar rlr)= r rnen rindio rdx.

4. i A and B are disjonr measurable sels, then show ihat J^, ,. ldx =Jo ldx + J" idx.

5. Show lhal L"(X, p) is a vector space over the real nurnbers.

b. S,dr" d1d o ovc lV lkowc{r .Fa,rlry.
. PABT B

Answer any4 qleslions wihoul omit n9 any Unit. Each q!6tion €nies 16 rna s.

Unil I

7. a) Prove lhal Every interualis nreasurabe.

b) Deiine Borelsets. Showlhal every Borelsel is meas!rabe

8. a) Showlhal colleclion ot measurable iunclion iorms a veclorspace overreal

b) Showlhal Borelsel s a propersubset ol Lebesgue Measurabre sets

9 a) Stale ard prove Falou s Lemma

b) I a' I dnd 9 bp nol r pgdlvp n6d. urdblp luri rio . Thec lhow lhdl
lrdi + lqd) = l(l+ q)dr
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10. a) Siale and prcve Lebesgue s Dominated Convergence theorem.

b) Lel I be a bounded iunciion deiined on lhe iinlte inletual Ia, bl, lhe. prcve
that I is Fiemann inlegEble over [a, b] if and only il il is coni'nuous a.e.

11. a) Lel p'be an outer measurc on +{(R) and lel S'denole lhe class oi p'
measurable sers- Then prove thai s' is a o ring and ['resrricred ro s' is a
complele measure.

b) ll }l js a dJinile measure on a ri4s ftJbe4shgw lhd n has a unique extension
ro Ihe 6r ns \fRL\/-- \,/.,,\ l/.\\

12. d) I er I be bourdeo dnd nbascable btrajrD 'e ntetu;l .a. Dl dnd lel. '0.rhenshow hdl rhere erisl a conljoTrtitqg,'iEEgjsLch lFa_ o var shes oiside

-.,-/,;:/
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13. a) Detine LPspacetor

Then prove lr-ar o(r' -_JLld,r's r measure on rhe measurab. space
ftX. Sll. A so sl-ow rha rl I fdp < 6 rhen e-> 0, 5 - 0 su{ I lhal d A - S J"d
p(A) < 6, rhen O(a) < €.

1s- a) lr 1 < p < 6 and {fnl is a sequence in LP (!) such ihat llln- ln l,+ o as
n, m + o lhen showlhaiihe€ exisis alunciion I and a seglence {n,}slch
ihat lim fir =l a.e. and | € LP(!t).

b) Lel rnbe a sequence in L'(!t) such ihal lii lmll' 0 as n, m j 6- rhen' show lhal lhere exisls a lr.rncllon i such lilal lirn tn = I a.e, I € L-(p) and

'mlr" 
ll- = 0.


