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PART- A

Answer Four q!eslions from lhis parl- Each question carries
4 marks. (4x4=16)

1. lf {f.} and {g"} arc sequences of bounded tunctions and converge uniformly

on a sei E, prove lhat {18") converges unifomly on E

2. Co,rsroer ,^, t- r^-. s I conlinLous whe'ever Ihe series
' ?- 1+,'a

3. Showlhal e"defined on RL salistlhe relation e*'=?'?r'

4. Show lhatthe luncilonal equalion f(x + D = 'l(r) holds if 0 < r<o

6. lf ,4€r(R'.R'') and r€r(R'',R' ), then prov€ that I a <l B ltl A

PABT - B
Answer Four queslions lrom lh:s part wilhoul omilling any unil- Each
qlestion carries 16 r.arks. (ax16=64)

UNIT-I

7. a) Suppose lim,--r(')=/(,)(a€E) andpui M, =$p-'irG) '/G)

5. Proverhat -_l .;1"="



f
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Show lhal /, + / unilormly on E it and only il M, ) oasn ) @.

b) Suppose /, + / unilofinly on a sel E in a metric space_ Lei x be a

lirnil point ol E, and suppose lhal lim,-, r(r) = l, (, = 1,2....).Then.
prove that {,4,} convse€s and llr ,-, f(t)= lin"-- A".

8. a) 11 X is a m€lic space, CfX) denot€ th6 set of att comptex vatued,
coniinuous, bounded iunctions wilh domain X Show that CfXl wjlh
supremum norm is a metdc space.

b) Prove thal th6re exisls a rcal continuous function on the real line
which is nowhoro d'tferantiab'e

9. a) lt Kis a compacl metric space, if , € C(r)Forr = 1,2,.. and ii {r} is
pointwjse bounded and equicontinuous on K then prov6 lhat
i) {/,} is uniJomly boundod on K.

ii) {/"} contains a uniformly convergent subsequence,

b) Defrn€ equicontinuity and give an example.

UNIT.II

10. a) Suppose lhe series :-.oc,r' converges ior lxl<R and define

,rc) = t:"c,"(l'l< x).

Then prov€ that ! ]." c,'" converges unifromty on [-R+e,R €],
no matter which r >0 is chosen. Also shows that the funciton f is
conlinuous and diflerentiabte in (-R,R), and

.t'G) =: -.,."r'r(( ll< x).

b) Given a double sequence \arl, i=1,2,... j=1,2,.._ suppose thar

2',.,lti =bt(i-1,2,..) and I4 converges. Then show that

l'I'a =I-I "
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11. a) Suppose a0....a" ara comptex numbers n >t,at+ o, p(4=t",..a,1 .

Then prove that P(z)=o for som€ complgx numberz.
b) lf, for some x, there ar€ constants 6>0and ,1<osuch that

)f(x+t) f(x)<M rl for alJ t€( 6,6),rh€n prove thar
lin,* s"(/;i) =/(r).

12. a) l1 f is continuous ( with poriod 2r) and it e> 0, then prov€ th6re is a
trigonomet c polynomial P such that lp(x)-{x)l<efor a reat x.

b) lfl is a posilive funclion on (0,@) such that

fft

i) /(r+1)=xf(').
iD ,f0) = I
iii) log f is convex

Then prov€ thar /(r) = r(r).

I,NIT-

13, a) Suppose X is a vector spac€, and dim X=n. Show thall) a set E of n vectors in X spans X jf and onty it E is jndependont
ii) X has a basis, and every basis consist oln v6ctors,
iii) lf1 <.<, and {H,n....r',) is an indspendent sel in X, rhen show

that X has a basis containins {r, 
"v, '...y.) .

b) Define linearlransfomation and give an exampte.

14, a) Let O be the set ot att invertibte 
'inear 

op€rators on R,.
,.a €o,a e z@"), and lB-,.1 ll.l li l<1, rhen prcve thal B€o.

b) Suppose E is an open sol in R',/maps E inio R',/ is differenljabte

al ro€t,s maps an open s€l conlajning /(E) intoRi, and g is
dnrerenliable al /(ro). Then prcve that the mapping F of E jnto R,
deiined by F(r)=eu(r) is djfterenliable al r. and
F (x)=EUGJf'OD.
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Suppose

in E and
/ maps a convex open set E c R' inio R",/ is d;fferediable

/'(r)=0lorallr€r, then prove thal / is conslant.

b) Suppose / maps an open sei , c R' inlo [N". Then prove lhat / € C'(E)

ifand only iflhe padial defivalives qt exist and are continuous on E

fot T<i<n,\<j<".


