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Thug : ( Existence of Fixed
- Pts)

Given gcxl and Ea, 63

AI : gcx) maps Ea, 63
into Ea , 63

or g ( Ea, 63) E [963

AI : g e CCEa,
63)

AI There is a f
Sach that

I g
'

I EE LI
for Xe Ea , .

(Note : A-3 ⇒ A-2 since Diffde ⇒ Continuity



Then
,

(1) A- It A2 ⇒ 947 has a fixed - pt
L in Ia

,
b)

(2) A- It A3 ⇒ x is
UNIQUE !

PI ! Suppose gca) -- a and/or g
161=4

then we are
done

,
since a and/or lo are

fixed - pts .

If not , then

gca) sa
and g lb) 2b .



Let him -- X-gal ⇒ he CCE9oD )
,

h (a) = a- g ca)
LO IUT There exists

hid = ¢ - gu) so
⇒ 2e Ca , b) sack

that h 121=0

So
0 = h (a)

= 2 - g ca)

⇒ 4=9123 so we
have found

a fixed- pt x
of gal in Ea,

#
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a yo 99147g(a) E (9,63L
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(2) Since A 3 ⇒ A2 then we

know there is atleast
one fixed- pt

L in Ea ,
63 .

We want to show
that it

is unique .

So suppose there
are 2

fixed- pts
de and 22,

i. e
.

x. = glad
he = gear )

To show uniqueness we
need to show that

( x , - 2-21=0



r

we have

14 - 221 = ( gem) - glad I

MET Ig'd ki - a) I

= logical 12 , -24
so

14 -a) Ella ,
- al

or ( I - f) 12 , - dal
EO

⇒ ki⇒
a- eat ⇒ I - e > o

4=22#



Thin Mean Value Theorem ( MUT)

Let fan be continuous
on Ea , 63 and

differentiable on Ca , lo) ..

Then there exists

ceca ,
lol such that ,•#tax a

"

1 a 1-

C
,
Ca b

or

f-(b) - fla) = f'd) ( b-a)



Thy ( Convergence
of fixed-Pt methods)

If AI t A- 3 hold
,
then the sequence

{ Xu} :O defined by Xist , = gcxn), with

Xo E Ea , 63 , C0nRGES
to the

unique fixed- point x .

pI :
Let Xo E Ea , 63 .

Then

12 - Xnt , I = Igk) - gain) )
Mut
= Ig

'call 2 - Xu I



I d- Xntil = ( gk ) - gcxa)
MUT
= Ig 'd> I 12 - Xml

E e
'

la - XH

= e l gon)
- gcxs-D l

e Ig 'd> 112
- Xa-il

AI f
-

12- Xu - it

SO :

:k-xm/Iemkf



So

1in It- xntilelhiz.CM/a-xo1
"→d

= K - x. thing, Ettore
's

= ( 2- Xo) . O

= O

i.e . lim Xu =L ,

n -7 N

#


