M‘M’A'OVX 0\'2..5}
ToﬁTL . Finte DIHeremnces R '\"\"”‘ J‘*V’

ﬁrb\ow
Db~e ANNES
O Tntrydu tKer"L’L L

Aoy i natlad s
@ IL\S*\DW Z-)eve,( $Cl~z/""‘"~'

@ S 6L17 }bu,,,‘,_{fh,‘\} ce,Lo»/?l Vo’



{(xk,ts) | zx = khy, ty = Lhy, with k, £ € Zand £ >0} onR x [0, 00).
°
9t
P

w{

— -— a » o ’ €
w
hx

\’\’6 Mlﬁ‘o D")“ 014 (L
(,\»6 oﬁﬁb TARYS o )/‘



%M}a_'\—b (o&sTl_ le(Na.J-t\reﬁ

Pt ) = £ O+ Ged byt £ 5\
\f#\(&) _ flevy-Fe> 70N L,

h L

" fod dLEET




Q\WL;\\OJ’ l_.v y ] i (\ ‘
.?\U(DE; 5:(%0\ ‘Y'C¥ L‘x) 1 7f {3‘>L¢

L»YJ
/\-L\B G, l-\\‘rsi‘*wi"-\/




[ (ot = FO0)+ £ Geo)h, "?\Zxoz(n:_f_ { ‘('Bf) 2
\ - —’-——(b
[l = FOO = Fhlby + fredk? o9

T l>
\ b, i u
Fleat Al = 28 Gl + B 19y 5 @

oo Feay fay |
e ’rf" (f (3’9#‘@]




- — - — } -
Tj—1 Tj fz) | Tj Tj+1 flx) Lz Tj+1 f(z)



—_———— — e







M% D'a']-}‘o-ws I

Uk,e+1 — Uk,L n a’uk,e — Uk—1,6
hy P

Tr—1 Tk Tk+1

a. Explicit time, backward space (ETBS)

Uk, e+1 — Uk, Uk+1,6 — Uk—1,¢

=0
he % on,
teta
O O— ¢
Tr—1 Tk Tk+1

c¢. Explicit time, centered space (ETCS)

Uk,+1 — Uk,2 n auk+1,e — Uk,¢

y ha =

O—¢

Tk Tk+1

Tk—1

b. Explicit time, forward space (ETFS)

Uk,0+1 — Uk,¢

Uk+1,+1 — Uk—1,4+1

tet1

PR

o

2h::1;

o

Tr—1 Tk Tk+1

d. Implicit time, centered space (ITCS)

=0

tet+1

te



A whe ‘l'e-rwu\'»bko J;,y

backward center forward
------------------- > o o Lo+
upwind, a > 0
___________________ %
——————————————————— > o o te
Tk—1 Tk Trk+1

E\(pli‘al“\'f 4'-°M-P“‘{—Q alues A time {:U\
“‘\"{) &l\:] V«(lkes o:f +\\"*‘~ 'E',(L

k- CdW\V"‘iQ \fa.(u.ﬂ-—k, J\‘{‘I\N\ Lo

R wlueg o e €,
(oo £2)



(e:\‘ C=
Per\b&n
/(%0
Yo VI X %o “Yq
>—o a & @

REEE e tY R 0
v—a x o
te+1
o t
Tr—1 Tk Tk+1

a. Explicit time, backward space (ETBS)
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‘Definition 5.7: Two-Level Linear Finite-Difference Scheme
A finite-difference scheme that can be written as,

Prugi1 = Qprug + hiby, (3.5)

is called a two-level linear finite-difference scheme. Each iteration depends only on two in-
stances of time. Examples are given in Example 5.8.
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‘Definition 5.10: Truncation Error
The local truncation error, Ty g, is the error that remains when a finite-difference method is
applied to the exact solution, u(zy,ty).
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rExampIe 5.14: ETCS Truncation Error (Matrix Form)
For ETCS, P, = I and

(PhUp41);, = u(k, tes1) = u(khg, (£ + 1)hy),
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