
Department of Vlathernatics

Nlphil/phD coursework Supplementary Exanrination

ToPics in Ana1Ysis
(Novemb er 2022)

oo.ItTo';,i,nl ,o

AttemptStrVENquestionsinall.,{llsymbolscarrytheirusuaimeanlng.
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State Stone-Weierstr ass's Theoreur' for an algebra of com

defined on a comPact set K. Let T' 1). Let be the set of all

crreino where l{ € N,cr, € C ,0 e R' Deternrine

satisfie4 E j1'. Furtherfunctions of the form / ( i.e
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b. (u) Ler F: C[g,r-] -+ C[0, 1l siven bv (F(d))(t) - [:O'(s)ds Find tnt t"tflj
derivative of F at anY Qo € C[0' 1j

(b) Let Lbe a bounded linear operator on a real Hirbert space H and define

F: H+Rby F(z) : (n,Lr)+(*,ri FincithcFrechct cierivativeof F at
(-r )

which of the conditions of the above either

check whether or not the con clusion (z+8)
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(u) Let f be defined on an oPen s

Xz. . ' Xrr, (*here each X3 Banach sPace) , and take values in a normed
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space Y, such that ali Partial clerivatives D 1f exist in O and are continuous

at everY Point rgin0 Show that / IS Frechet differentiable at' rs and find an
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(b) Let f
a,nd suppose a,b,trs € O with the line s

- f'(*i(b-n)ll < llb-a ,ns ll/'
Show that ll/(b) - / (o)
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7. State and prove an Inverse Function Theorem for a function ./ : O -+ Y where

f) C X is an open set and X,Y are Banach spaces. You may clearly state and use

an appropriate implicit function theorem if required. (10)
/l

6;{O"fi.neconvolution f *g for/ € Ip(RN),,g er'(R'),1(p < oo. Showfurtherthat
f * g € tr,(RN) and llf * sllo < ll/llrllgll,. (10)


