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PART A

Answer any lo!r queslons lrom this Pan. Each qLestion caries 4 marks

l. Showthal fmlE)=0 thenE smeasorabe

2. Show lhal lhere exisls an uncountabe set wilh measlre zero

3 Grve a. eiampleola l!nclion which rs Lebesque rntegrab e bur nor F ema.n

Prove thal fiandgare ntegrable lunctions. then i + g sasoinregrabe.

Oefine Lptr)and prove rhat il I 9.10(tr) aid a b are constanls. rhe.

Dei ne rnteqralof a measurable s mple flnclro. wrtlr respectto a measure!
(4x4=16)

Unit I

7 a) Prove lhat every nletua s measlrab e.

bl Prove lrrat lhe cass ol a Lebesque measlrabe flnclo.s s a 6
.) Sho,lhal ror any measurabe iuncton i and g

essslp (r + g) iesssupf + esssupg and qre a. eranrple

PART B

Af swer any four qlest ons irom llr s Pad w thout om ll n9 any ur I Each qlesl on
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10. a) State and prove Lebesqle Dominaled convergence lheorem.
b) Lel I be a bounded neasurable flnclo. defi.ed o. the fi.rle nleryal

(a b) Show rhar iml(r)sinllxdx=o

11 a) Let !' be an oller measure oi H(F) a.d el S' de.ole lhe cass ol
u- - measlrable sels Then prove lhai s- s a 6 rfg and ! €slrcled lo
S'sacomplelemeas0re.

b) Derineao-rlntemeasure Show lhal iuisao finrle measure o. R,
o loq o o1-rr'"

12 a) Show rhar Lebesque measure is a 6 Jnite neasure and comp ele
b) f tris a a lnte measure o. a ri.g F, lhe. prove thal t has a u.ique

elrenso. ro lheo rnq s(F).

13. a) Lei [X. S lll be a measlre space and r a non negative measurable
flnclon Then prove rhat o(E) l: id! sameaslreonrhem€asurabe
space lX Sl Asop.ovelhal 1lf du. '.lhen 

t: ' O,I d'O such thal
rA= S a.dtr(Al< d lhe. e(A)< D

b) DerneL (X.!t afdprove tharL (X u) s a vector space over rhe rear

14 a) Slale and prove Hoders nequalty

b) Slale a.d prove Mrnkowsk s nequally

,o

such thr m li = la e Aso prove lhar I =Lp(g)afd tm r. I, 0

b) Prove thal L 1u) is a complele mel.rc spa.e (4x16=64)

L a) Co.slrucl a nor.measurable set
b) Lel I be a measlrabe lunclon and etl=gae. lhen prove lhal g is

9. a) Slare and prove Fatuous Lemma

b) show thal f91= .
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