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Lecture 9 ( Tw)

Motivation for von Neumann stability analysis

Ut = Uxx in (Oct ) 8 (Oct ) , ulx
, 01 = Uolx) , periodic B. C. u( Oct ) = UH it)

Fourier - anal. ( Mat 4) :

is

now = E c ,
ei Pi

, p , = 2mL ,
c-
,
= So

'

now e- iPl✗d✗
Li - is

separation of variables (mat 4) :

uclx.tl = e-
Pit

.
ei P' ✗ solves PDE 1- per. B. C.

Superposition (Mat 4) :
is

ulxit ) = Eu , = E c
,
e- Pit .

ei P' ✗ solves ( P)
( = - is

Paraxial :
is

1*1 I 1412 = lot Uolxiddx
(=-D

1*1
⇒ sina.tl/2dx=Ele-Bitcel2cElCcl2 f? uoixidx
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Lecture to ( Thu )

Model problem : Poisson on [Oil]
'

(P) - Ou = - un - uyy = f- any) in D= [oil]
"

,
u = g in DR

Grid.GL?--fPij3ij=lG..0d-lG.,interiorVboundarygridp1? = Pij = (✗ i. yj) = Lih , jh) , h = Im , Up = Uij = Uij ÷ ucxi , y ;) = u (D) = : up

FDM :
W o#• E

T( Pn ) - Lh Up =
- ¥1s? + 8 ;) Up = jpl - UE - Uw - Un - Us + 4 Up) = FCP ) it Pe IG

•
s

Naturallrow-wiseorderingi.io?Y-Ui.j=Ui+cm-i)giUzi-)UlM-tP
:÷÷T

→

( in ) ⇒ An Ñ = b
,
An = tridiag { - I ,

B
,
- I }

,
B- tridiaqf -1,4 ,

-13
,
I --diag{ i }

(M-tix CM-42 (Mt)
" o

Ah : block - tridiag . , sparse ,
inv

.
CWCDD)

,
mon . [ aii > 0 ,

i aij

" ÉIO
, aii 3 FE. laiil ]


