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Answ€r all

Time: 2

questions

hours

Show that

l- ={ r= (x1\1xieC, sup c; <oo}

wirh thp norm defined by r = sup l-r,l is a Banu,:h .pu"".

Shorv wilh the usual notation that (er)fr is a Schauder basis for C6,

vherc

the term " Banach space ".

the sequence space

llrll - ,up lrrl.
t€N

Cn = {c = (t1) : ,r € C, (cr) converges to zero } with the rorm

r2,............, r.| be a linearly independent set of vectors in a rrotttt

X. Prove that there is a number c > 0 such that

Ppl + P2r2 + ....... .., + A"c"ll > c(ld1l + l0rl +........ + B"l)

that a inite dimensional subspace Y of X is complete.



3. Prove or disP"ove the fotlowiog;

(a) Let X and Y be two uorm lioear spacqF and let ?: X + Y be linear' ?

i8 continuous if and only if T is bounded

(b) Every linear opexs'tor on a norm linea'r space is bounded'

(c) The dual spare of lr is l-'

4. State the Ha,hn Banach theorcm for norm linear spaces'

(u) Let X be a norm linear space and let os I 0 be any element of X Prove

thatiheIeexistsaboundedlinearfunctiola1/*onxsuchthat

ll/-ll : r and J-(16): llr6lJ and

prove thal

if l(c) : J(g) for every bounded linear {unctional on X then ' 
:'v 

':

Let Y be a proper closed subspace of a rorm linear space X 
l

Ler ""6 e X\Y and rl = inf lr! - ro,l show Lhar there cxist' a boundpd I

iinear functional Fon x such that llJ-' = I f(9) =O vu e t/ ana j
F(r6) =i. j
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