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1. Dcfire thc tcrln Bonach sPace.

(a) lf {c1,rr, ,r"} is a set of Iinesxly independent vectors in a

normed linear space X, then there exisLs a number * > 0 such that

ll lqrt, ll > fr! l4tJ, tot everv choice of scalars 41'42"4'

Ui.lh;t rsulr ro pfove Ihp lollowinq:

i. evcry filitc dirlcrrsiorral suLxpacc ol X is compiete,

ii. any two norms on a finite dimensioral lormed linear space

are eqdvalent

(b) Show that the sequence space

wjth the norm Sivon by t' r r= I 'I, i5 c Bdnc'b Sp'rcP

I ;=t

2. Dtfrne tlre tJrm bounded linear operatar ltom o normed linear space X

into s normed ]inear space Y.

Let T be a bounded linear opelator from a normed linear space X into

a normecl linear spa.ce Y Let

i' : 
{' 

: t,'l,,, e c,v,i e s,il,,l < -}



3.

ll r ll,: inf{.rz :ll r(e)ll<u l,ll, vo € x};
ll rb. sup Irtr),l;| lex,l4<1
l'r'l;: -r,o ,l ? (r7 | and

rex.l .l=r

il " t: sop lllE-]l.
'ex\{ot I r ll

Show thai'i I,r=1 ? t, r, I lr=ll r 1,".

SLate the Hahn-Banac, theorem for normed linear spaces.

(a) Let X be a normed linear space and let co f 0 be any elonent
of X. Prove that there exists a bornded linear functional 9 on X

' suc\ that li s l= 1 u"d s(co) :ll co ll .

Deduce that if /(c) : ,f(9) for every bounded linear functionai /
onXlh^n/=./.

(b) Let Y be a closed lincar subspabe of a normed linear space X
andro€X\y,and1et1i:infiIy-r0 

l: y e /). Show that
there exisls a bounded tinca.r func[ional / defiued on X such that

il .f Il: 1, /(y) : {0} and /(c,) = d.

(a) Define tlre terrn li,near lunctional
Consider the normed linear space C[c,b], set of ali continuous
functions deflncd or [@,r], wirhnormsiven by ll I ll: gn l"i(r)1,

.b
D.fit, J..lr.Ll-R Ly /rr) = | rtt)dt, \ ".€ CIo.b,.

Show [hat: rb

i. / is bounded and linear;

ii. ll / l: (a - a).

(b) Define the terrn Schtlu(J,er basis ir a normed linear sDacc.

Ptave Ihal the 5"quence l.,J-1 rs a Schcudpr bdsis for I|, se_

q.,",r"n 
"po"n(-

P= l".:(.,,): r, € c vr € *. i ,,, , . oo.}. *r"." r:o.r;iJ-
oo and e, : (0,0,...,1r'^,0,...),t € N.


