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Example of Conjugate Space

Prove that the dual space of Co is ll

Proof

et f € cy(the dual space of Cy) .1t is sufficient

to show that there exist a=(a,,) € l;such
that

f(x) = Xn=1 xXnay foralland ||f|| = ||a|
Let 67, = {1if n=m x = (x,,)€ C,
Oif n¥m

And let 3% = (0,0....0,1,0,0 .....)where
the number 1 appears as the k th co-
Ordinates and all other c0-ordinates are 0.

Put a, = f(6™)



Let x = (x,,)E C( and let

e f@®)
Yk=1%k
= k=1 Xk
Nowx —y, =(0,0..0,x,41 X42 ....) and
thus ||x — y,|| = lim lub{|xy |: k > n} =
n—0oo

Then f(yi) = f(Xk=1

lim sup|x,,| =0

n—o>0o
Since (x,,) € Cy
ThusLimy, =x incg .Sincefis

n—>00

continuous.

f(x) = Lim f(y,) =

lim Dik=1Xk A=Yip=1 Xnlp

Let y,(,':) = lifm<nanda, =0

-lifm<nanda, <0



0 if m>n
Then f()’(n)) = 21?;:1 )’S:)am — %=1 ||
Now y"eC, and||y"|| =1

Hence [f(Y™)| < |If]I
Thus Y51 lam| < |If]]  for

Hence a=(a,,) € |4

Taking limit

lall = T lan | < [F]]eeveeeeni)
If x=(x,,) € Cgand ||x|| =1

| f(x) |=| Zwozozl XnQn | < Z1ozo=1 |xn ||an|

< Yn=1lan| = [la|
Hence ||f]|| < ||a]l]| ........ (i)
From (ii) and (iii) we have | |f| |=] |a] |

Therefore the dual space of C;  may be
identified with [






