
04/28/20 ex ) Ui = Us
,

U.co ) = I

Use = - U , - Zet -11 .
Maco ) = O .

O Et S2
,

h = 0.5

↳ Euler 's method
.

WTI , = WT tht (ti . WI )

⇒ wi = Wo
' tht, Cto . Wo

'

. Wi )
= I th Wf = I + (0.5 ) . O = I

W ? = WE t hfz ( to , Wo
'
. WE )

= O + ( O . 5) f - Wo' - Leto -11 )
= (O . 5) C - L - 2+1 ) = - I

ex ) Y
"

- 3 Y
'

-1211 = be
-t

.
O Et El

,

YCO ) = Y
'

co ) = 2
,

h = O
- I

.

⇒ corresponding system

-Ua ( Y = Ui
, Y

'
= Us )

Ui =3 Y
'
- 2x + be

-t

= 3 Us - 2h , t be -t£
In the previous example .

Y
"
= (UI ) = - U , - zet -11

⇒ Y " = - Y - Zet-11 Y (03=1 . Y' (07=0



Sec 5.10
. Stability

Stability + Consistency ⇒ Convergence
( global ) ( local )

- One - step methods

• Consistency ( h = o ⇒ 0 = f)

LIMO HE.IN/TiCh3l= O

y
RHS : 0 (ti .Wish )

• Stability initial : Wo

small perturbation in gita implies small

changes in numerical solutions
.

• Convergence
LIMO im? Iwi - Yeti ) 1=0

Thin ) IVP : Y
'

- fit , y ) .
Ast Eb

, Yea) =L

One - step difference method :

Wo = x{ Wit , = With 0 ( ti . Wi .
h )

with 0 is continuous and Lipschitz Cw )

on D= { Ast Eb
,

- • a web . Osh Sho )
.

Then
. themethodisstabe ,

and

I Yeti) - wit E Cech )
,

where leicht Etch )
.



↳ Ui - Vi = Ui- ith 0 (ti- i. Uit .
h )

Lipschitz
- Vi- i - h (ti-i . Vi- i .

h )
E l Ui- i - Vi- il th Ll Ui- i - Vi- it
= ( I -1hL ) / Ui- i - Vi - il

⇒ lui- Vil E ( I -1hL ) ' l Uo - Vol
t perturbed

problem

- Multistep methods

• Consistency
II.mo I Tich ) I = O

. I = M ,
Mtl

.

. . .

.
N

thing I di - Y (till = 0
,
I = I .

2
.

. . .

.
M - I

• Stability ( root condition )

Witi = Am- i Wi t Am-2 Wi- i t - - - t AoWiti- m
+ HF ( ti

.
h .

- )

⇒ Pcd ) = Dm - Ame, Dm
- I
- Am-2dm-2- . - -

- Ao

Let D .
.

-
- -

.
Am be its roots

.

i ) tail I 1

ii ) if Idi 1=1 .
Di is a simple root

( multiplicity : L )
'

Root condition '



ex ) A - B two - step explicit method

Witi = With FC- )

⇒ Pca) =D - I

⇒ D= I
⇒ ( strongly ) stable

.

ex , Simpson 's method

Witi = Wi. , th FC- )

⇒ pig, = D
'
- I = ( D - 1) ( Atl )

⇒ A = I
.
- I

⇒ ( weakly ) stable

ex ) Win = 4W-

it , -3Wi - 2h f- ( ti . Wi )
⇒ Pca ) =D

'
- 49 -13

= ( D - 3) ( D - l )
⇒ D= I . 3

⇒ unstable


