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Suppose X has countable third
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Write Xu = span tea , ez, . . . , en l . We have
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By uniqueness of limits x -- II xiei .
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It follows that Uxn has empty interior in X. But
X = U Xn by assumption .
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④ IT to centerexample for Banach - Steinhaus .

1320 Bsi Tmi H ,
H - Hx) → ( Y . H - Ily )

¥, snuff Htnxlly c- ⇒ snuff HTully as

Equivalently (or more precisely)

t t.su#nHTnxHysCx ⇒ I nea.gs#f*Htnxkfc

Problem ¥#can offing dx → Cg . c- IR

Tn : 140,11 → IR Tn (g) = fhfnlxlgcxldx .

If I
,
sheen ltngl Ecg ⇐

Vachon, Ig LYIN l b'fu gcxldx Is Cg .

(This is true because convergent sequence is bounded)



Thanks to Banach- Steinhaus

I sheen %Yf⇐ ling l s c

⇐ I a¥µ SHE , I fifncxlg ok KC
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Take g
-
- fry to get { sheen Hfa Hz E C . I
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1330 Hill . 11×7 - Banach space .

Let A c X
't

be such that tax { EG) i EeAl
is bounded

.

Prove that A is bounded in IT.
.

1) A cX* .
X
"

is the space of bounded functionals

on X equipped with the operator norm .

2) We know that ¥× { Kx) if c- A 3 is bounded
.

This is subsetof IR .

3) We have to prove that A is bold in
X: i.e :
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As µ { EG) : KEA 3 is bounded we take
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1350 X -- (P Gill , 11 . 1h ) - not a Banach space .

Consider
p Cf , g) = ffltlglt) out

For fixed f g ↳ Bcf , g) is continuous on X :
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Similarly , for fixed g , ft> Bff ,g) is out . onX
.

Put tf , g) ↳ BCfig) is not continuous
.
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1370 . {Tn 2 a Kx , Y )
• UI Tmx converges to some Tx

⇒ T is a bounded operator .

STEP# i snap 11Tall < no .

Uz {Tux Inis a bounded sequence in Y
.
From

Banach - Steinhaus sump HTull La
.

STEIL: HII lls HI-Tn ) xHt H Tux 11

Apply limiuf to get for 11×1111
.

Il Tx H E line, int Htnxllfliminf H Tull
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(b) As x has only finitely many nonzero terms
,

Tux becomes constant sequence .

(c) T:X→ X is not bounded .

Suppose to Il Tx Hf Chill tx .

Consider x = (0,0 , . . .

, O , 1,0 ,
- - - I
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,
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⇒ n E C knew ⇒ contradiction
.

(d) X has countable Hamel basis .


