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Lecture 7 ( Tw)

A. Forward and backward Euler scheme for the heat eq 'n

(H) ut = a ✗ ✗
in (0,11×10,1) ; Uloet = go (f) ,

ult it) = g , (t) ; ucxio) = now

r=Ez → explicit
(FE) EAU! = ÷ SIU! + B.c.II. c ⇐ Ñ" " = BÑ" + bn

,

B. = tridiag Er , I - 2hr3 , 5h B. c.

(BE) ÉTUI = ÷ SIU!
"

+ B. c.II. c. ⇒ Ali" " = Ñ" + bit '
,
A- = tidiag ! - r , 1+2, - r}

implicit

stability : ( FE) stable if IIÑ " 11 ⇐ cmax 11%11
,
c indep. of kik and Ñ solves similar def. for

n=O
, .
-- IN | (BE ) with (BEg.) . - .(FEg) Ñ "" = BÑ "

+ k§ " , Vo
"

= Vm
"

= 0
,

Ñ°=O→
.

Then I : r - ¥ 2- I ←→ (FE) stable for 11-11=11 . Up , p=T , 2. is .

← conditionally stable
CFL - cand

'
n

Thin 2 : ( BE) always stable for 11-11=11 - Up , p
= 20

. ← uncond . stable

Rem .

: In all cases IIÑ "

Hp c- T max 11 § " / Ip ,
where Ñ "

solves CF Ef) or ( BEg)
ni O , . -.,N
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Lecture 8 ( Thu)

General Parabolic PDEs ,
the method of lines (Moh)

(P) at = F Hex
,
u
, ux , uxx ) in ① Ii) ✗ 101T ) + B.C

,
I. C. ukno) = uolx)

t^
; I '

Ii(A) spatial grid : ✗
m
= Mh ' h=Ñ |Y

, ✗

(B) Semi - discrete.se (only space) ✗
m

uxlxm.tl = ÷ / FE
⇐ gun,} Umlt) , uxx limit ) = ¥8 ? Um (f) , vmlt) e ulxmitl = : um (f)

I (P )

( Pn) irmltl = Fltixm
, um , 1- {¥} um , ÷ firm) ,

m=i
, . .
.

,
M - t + B. c. , von lo) = uolxm)

(C) Diswetise in time : Use favourite ODE solver

Example : Trapezoidal rule → Crank - Nicholson

01k£ + hey , implicit , mon . if r - ka 'tut = uxx → WE
'
= u: + I E. [ SEU! + Siu :" ]


