
We proved that Flu is. I -to - I
.

"

Let VV= flu) . Take y. in W and
x. c- U suck that Eko) = yo .
Let B be a ball around x

.

such thatBcV.of radius e -

B- is a closed subset of Bin .

We proved that pin is complete .

Let (xn
,
ne N) be a Cauchy sequence

in B-
.

It is a Cauchy sequence inR?

It converges in Bin . Since B is

closed
,
the limit is inB (byhomework) .

B- is complete !
Fix 820 and consider g , Ily - go KS -
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quad = Xo t A-
'

( y
- Y?

# Go,

1144.1 - x. H -HA
-'

ly-g.) HEHA
'

'll ly-y. H
⇒
Hkd - xoHell ni

'

'

y -y.KHA
' 'll 'S

Fleek) -x. HeHy Ix) - y ko)Http Hot-Xo H
E I'll x - x. Ht HA 't# t et IA

- ' II - S

TEff is small ⇒ vs e

y Cx) c- B- . y
'

- B →B contraction

⇒ has a fixed point x eBT .

⇒ for this x
,
F Cx) -y . Hence

y
is in the image of F .

It follows that the ball

{y l Hy
- yolks } of radiusT centered
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at
y . is in W -

since yo was arbitrary , W
is an open net .

It follows that FIU) = VV

-

is an open
set in Pi? F : U→W

is a bijection . Has an inverse

a- :W→U
.

It remains to show that G-

is continuously differentiable .

-

We return to Linear Algebra
-

"

Mn CIR) nxn matrices

11 . K operator norm on Mn(IR)
HAB Hs Hall . 111311
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By induction

HA
" H E HAH} me N .

claim : T e MnGR) , HT
- Ilk l

-

Then T is invertible .

Prod .
We claim that

T
- '

= ⇐→ (I -T)"

Sw =
eut

Ilsnlij I = I E.okI-TT) ;; I s
← It

.

I KI -TT) is. I

since
max I Aijl Ell All
i
, j
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we seethat

N

Eno -TT) I ⇐ E. UI -tune 25
n=o

if KI -TH=L . Since gel

⇐ an → ÷a

Hence ⇐olkI-TTY.gl converges .

→ I
2 KI -TJ)ij converges
m= 0

Sw→ S = ⇐
o

CI -TT

CI -T) S = ¥
,

CI -TT = S - I

$ - TS = $ - I TS = I

analogously , ST --I .



T is invertible and s is
6

the inverse ofT . This

proves the claim .


