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. Finite - Difference Methods for

Nonlinear Problems
.

- Newton 's method for vector equations .

• f : IR → IR ,
f- Cx ) = O

⇒ xlktl ) = xlk) + f- ( xlk) ) / f-
'
( x Ck ) )

• I
'

: IRM → IRM
, ICE ) =P

Fix't ! ! !!!
,
) ⇒ Finn = Eck, + JERK'T' F'CI' "' )

where JFCI) = ( DEICE )
↳ ( JE ) -i,

= 2fi/2X;

ex ) f. ( Xi . Xz ) = O

f-2 ( X , . Xz ) = 0

I I =/ ! ) t Jelinek 's - ' Fleck 's

Jp> (F) = ( ( 24/2/11) (F ) ( 27,12×2) CI )
( Azl 2x, ) CI ) ( 272/2×2 ) CE ) )
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- Examples of FDMS
.

ex ) Y'
'

= - ( Y
' )
'
- Y + In X , I EX EZ

,

Y ( 17=0 , Y (2) = In 2 ,
h = 0.5

.

l l - 5 2

× . : wz-2hw.it#=-(W2z-hWo- )
-

- W , + In X ,

⇒ In 2 - 2W ,
= - # ( 1h27

-
- Wit tht - 5

.

⇒ W ,
= 4- ( 1h27 - t In 2 - tht - 5

.

Wo = O
.

We = In 2
.

ex , Y
"

= 21/3 .

- l E X E O
.

Yl- 11=1/2 . 1/101=1/3 .
h = 113

i
- 2/3 - 113

X ,

'

.

= 2W ,3
h -

Xz : = 2W}
h-

⇒ X , : wa - 2W , + Iz = 2h-WP

Xz : I - 2Wzt W ,
= 2h-WE



⇒ X , : wa - 2W ,
- 2h-WP + Iz = O

Xz : I - 2Wz - 2h-WE t w ,
= O

↳ fi ( Wi , Wa) = O

f-z (Wi
,
Wa) = O

27,12W , 2fi/2Wz

⇒ Jfifw
'

, = I
- 2 - 6h-Wf ,

I -2 - 6h-we /
⇒ Let W' " ' =P

, initial guess for

Newton 's method . Then .

W→ " ' = W→ " ' t JE Cinco's
- ' F' (WHO' )

=L : lit i' Iii :L
= 's 't: His :L
-

- III. 'Il
- Another form for computer codes

w→lktl) = W→ CK )
+ J

> ( K)

with JFC WTH) TH' = I' Chick) )

- Stopping criterion

11 w→ckt ' ' - W'' Ck'll = HICK'll E TOL
.



Quiz 4.
1. Consider the following boundary-value problem.

a. Show that its exact solution is

b. Use the FDM with the centered difference to solve the 
BVP numerically. Find a proper step size to get a stable 
solution when ‘e=0.1’.

- EY" + Y
'

=/ in ( 0.1 )

Y(01=0 , Ycl ) = O

e
- Cl -NIE

- e
- IIE

Ycxi = X --
I - e

- ' IE

( positive )


