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Arrswer all questions

Tirne r Tlrroe horrrs

1 (a) Lct (/") bc an iucrcasJng srrlrcure r.l1 si,cp fuuclious ou lR such

thrt (/d") is cronv(rgont. Lrxl,e liorn lirst principlc tlar (r1,,)

converges ahnosli clcrywlrre orr n{.

(b) Show iha1, a slrb$ct ll ol lR is nrrll it: rrnd only il. thcrc is irn

irrcreasing seqrrencc (y'r,,) ol siep frurr:iiols orL lR su(ih t.hat

fi. linr / y',,, < no arr,l
4 '&./

ii. for all r € lE, (',,(lr) + oo as l -+.xr.



ll, (a) Ler / € I,r(R). t)rovo r|at r
rurx)tions sudr rha. /"(r) -, ii;l ^,'ff il::;:.:il ;. ::T
thrt

(b) Prove that Lhe

each ,t e JR, an<l

(a) Let I be a functiou lvhich vanishes outsi.lo
Prove that, i[ ./ is borrncltcl anrl ii. re poilts
/ l,'rur i, rrrr,l s,.r r.lr,,rr .t r i.,iJR.).

rh = 2, .utd

) +r

(b) Statc ihc Morlcltorc convcrgence ,l,heorcnr 
in Zr(R) aurl rrse iL

provc

i 
/_* " 

ut

f v-a"t-+o as n-+oo.

funct,iorj , -+ ,/(z) cos,1l:r bclorgs
that

, *liil /- /{,) "". t, a' - u.

t() l,L([R) fol

the intcrval [a, ir].

of disrorrtitrrr il,r' d

3,

lL ltnL / 3
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4. State and prove the Dorninatcd convergence theorerr h J.r(R).
(Monotone couve.gcnce theorein may be assrrrrcd.)
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\o"*
State Fu biui,s .l leolcur au.l lbnrotii,ri
llnctiol on R2. 

tthcorcnr frlt Lebesgle irteglable

(a) Prove that

/(r, y) = (o - sin r) ,gze-,,u , 1t ((0, oo) x (fr, cn))

and deahrcc thai

/-r-.inr/-==_

ircr riefincd by

- ;-;'-
\j z + u2)2

it (r, y) I (0,0)

tf (,t,u) = (0,0).

yollr alglver
Does / € .t r((0,1) x (0,1))? ,tusl,jly

4'
(b) Lct /: JR, -+ 1ft

l (r, y)

6. De,file lJre term me[sur&Lle fitDct,irrn

l'a) Prove rat _f: lR _+ JR is rneu
is inte$abrc ,un"u"u,r. o ," rr rrt"taltlt 

if and o,r.r'ir'ritl( 9,/,y)

(rr) Let (fi) bc a seqrrtllcq e114go'-''o*flti!-e 

i'l'egral)le lirnr;tiorr'

,f : rR _+ rR and /i .-l , ,r,rr*'"u"'o 
furrcl,iors orr R . Lct

rneasurablc. 
tost ov0rJ,x,J)elc. pro\,. lhrt / is

(Q Let ,/ : R --r lR bc l rneasulaLrlc

{r e R l l(r) 5 "} i",u","u,.ru,1jtucii'rr 
au. rct. €,,t. r'r'rrvc frrat

(Siaic with<lrrt prooll aty convergcncc lhcoleru lJral, t(Ju us(,.)

rrrr llfll{


