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Lecture 5 (Tue)

A. Self . adjoint problems
L
'
- self-adjoint problem(SA) - ( Knauer)× = fix in Caab) ; ula)=go , U(b) = .gg

where
f- c- L' la

,
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,
KE C[acb]

, Karl > Ko > 0 for ✗ c- fails]

Discretisation :
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Good : Ii ) An = Ant
, An symm . and ( SAW self adj .

Iii) An is WCDD and inv
.
Cchh , K > 0)

Liii) ( SAN) monotone/ pos . coeff. : (anti ; > 0 ,
Can)ij± 0 . jti ; Can)ii>;¥i(an)ij

Cir) Only need K , never kx !
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Lecture 6 ( Thu)

A. Num . solin of heat eq.lu

(H) ut = uxx in (0,11×10,1) ; Uloet = go (f) ,
ultit) = gilt) ; ucxio) = uocx)

Grid : (✗m.tn ) = ( m .h , n - k) ; h = MI ,
k = ; it! eunmi-ulxm.tn)

"

Forward Euler
"

:

(FE) Ebell! = ¥8? Uhm ,
m=t , -

- -

, M - T ;
"it ! -_ golfn) , U"m=gftn) ; U°m= uolxm) , m=O , . . . ,

M

-E÷
→ →

Umm
'

= r Unm
. ,

+ ( i - 2r)U! + r U"m+ , ⇐ Ñ" " = BU " + bn
,

B- tridiaglr.i-2r.is ,
+ B. C.

B-C- 5h = [ rgoltn) , 0 , . .. ,O, rg , (tn)]
"

Backward Euler " :

m
= SIU!

"

,
m=t

, . .
.

.

M- t ; . . .(BE)

%TkÑ?⃝÷
← run

"
^ "

= Ñ" + Ñ"
,
A- = tidiag ! - r ,l+2r , - r}

m - i
+ 11-1-24 U ?n

"
- rUm+ , = U "m ⇐ Atf" "

+ B.C.



Rem
.
Ii

(a) Consistency of (FE) and CBE) : c-
in
= 0 ( k + h2)

(b) Stability :

( FE) stable when Max 17oz / < T ⇐ r = ¥2 ± 12 CFL - condlu

conditional stable : small time steps K ± 12h2

(BE) stable when maxlta-il.mn#a , < I , always true !

Unconditionally stable

(c) (BE) implicit : At each time step we must solve a syst . to find Ñ""

(FE) explicit : not implicit

(d) (FE) monotone when K < Eh
"

,
(BE) always mon .


