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theorem . Equivalent
G) F is continuously differentiable ouU

Gi) diFj , Kien, is jam , exist

and are continuous ou U
.

Proof .

We proved lil⇒ cii)
.

Converse Cii)⇒ Ci) :

Assume that Oifj exist and
are continuous on U

.

① F = (Fi , . . . , Fm ) .

It is

enough to show that Fj are
continuously differentiable
l#Koth) - F Gol - AhlTe

II
,
I Ffxoth) - Fi ko ) - Fi, Aji hit



#Koth)-Fk.) - Ah 112
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-
=

MIT
= EIEH.to#EEhiIi--llhK

yo

since Fj aoe differentiable atx ?
⇒ Fi's differentiable atxo

F'G.) = (Oitjlxo)) ⇒ F' i 's continuous

continuous

-

Can assume that m=l
.

F- fx.tn/-Flxo/=??F(xot0j)-FGot0j.i)h--lhi,--.,hm)
k

were = [ hiei vµ=h
,
O
,
= (4,0, - → O)

i -4
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F(xoth/-FGd=EF(xotv
nk -- I

FGotvk.IS/--E,hk?FlxotVk-it#die his er ) for some O E OLE t

- by mean value theorem .

.. iii.iii.*men
I Ffxoth) - F (xo ) -£

,

Dnf ko) here I E

E ET l@at Kotor
- it thick) -0kt Go)) her I

E £
,

In ' that = En . IE
,

that e

En - rn . 11h11 = Fn . 11h11
→

by Cauchy - Schwarz

inequality
F- is differentiable ! D8
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Inverse function theorem
m

F

¥0.

G-

F and G- are differentiable
and a- = F

'

,
i.e

.

(G-of) Cx) = x
⇒ By the chain rule

G-
'
f-Go)) . F'(xo) - I

.

If y - FG) , F. G)(g) = y
⇒ F' (Elyot ) . G-

'

(g .) - I

F-
'
Ko) is an invertible linear map

and m=⑦ F'Got
'
= G' f-GOD .
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I# .

Let 0 be an open set

in Rin and F : O→ IRMa continuously
differentiable function .

Assume

that F
'
Ca)

,
a e O
,
is invertible

.

Then there exist open neighborhoods
U of a and V of b =Fla) such

that

Cil f : u →V is a bijection;
ciil the inverse function G n

. V→ U

is continuously differentiable at

GCed÷Fl


