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- Firite Difference Notation .
Consider a Function Ule) of x andt.
Forward differencas -
Ao U t) = Ulx+ax,t) = UG, &)
App L(xt)e= (X, t+a6)~ U, )
Backwardl dcferonces :
A,_x Ul )= U E) - U(x-at,t)
A_p Ulxt)i= Qb t) - U(x, t-0¢)
Central differeaces
Se Ul ) = U t+iat) - U(x, t-{at)
Ox UG )= Ulk+iaxt) — ulx-$ax t)
Central differences doable Fm‘erwﬂ)

on Ulx, )= 4 (Arx +Bay) Ulx.¢)
= 3/ [ Ulceax, 1) - Ulx-ax )|
Examplel. 5&&&,‘6) = dpnd UGt = A, 4o U

/3 K O and _Small O .
AsSume ot we are 3(«/@/: *(a,’o sequences 20(3

and § B} - . —>0, B0 a5 L—>+on,
P there ex»sts o constart K sSuch Jhat

lof.| € Kk IB;] a5 i—ea

we Sa
Say o, = 0(f:) 05 ¢—=¢o.
(same order)




£ [:l/jg) 20 a5 i D,

we S8 o; =o(B-) A5 - +ao,

(})I@her 0fd€r) | '
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[Theorem)[f & Sanetion €O fas decivatives of orders
up to 1#l cn Seme (nterval I containing Q glven
point Xo, then W can be expended a3

U) = UDo) + Uo) -Xo) + « o -

@) : .y (1)
..C_(_ﬁ_g{"_) (x_x-b)n + U=

_+.

@ber-e 3 iS5 a point between Ko and X .
If w fas devivatives of all orders, Chen
L{C)L) = w()(o) + a/(Xu) (X*'Xo) + u;[i(o) ()(_-)(0)2_1_ Ve

= a— = (X"’X t\ - oAT)
Z 5 4

Example 2 Assume that UG,t) has He nfinite number
of de riveives. w. rt, X arol . Then Wwe Aave
Ay UGct) = Uy A + £y G+ E g 1)
LR Staey
Ug 8t +% Uy (x ) 4E°
22— .
gx Lf()(,f) = L(KXAX?+ /é’- C{[‘U)A¥¢+‘ .
= U X7+ J5 Léi")m“‘ + 0x8)
. .
= (b 8% +;i WG ) axt
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Trancation Er ror

Adu 3y
9t < axz
Can be Ofe/?af-eo( as
PX:
L= a‘L‘ —&_32 =0
[h rator /. R ™ &
ére 0/06 T o T 9x2 -
Ex/ohcn‘ Scheme -
nel
L-i's “Ud' _ UHH,, QU +US_}
At - 4x%*
U n N n
or LIJ ‘_U‘(' _ UJ+,_2UJ‘ +L‘d"‘/
AC i AX% = O
n n
Or 'A'P‘b LKJ _ 6;”- =
AT Ax2z —O
DQ’)OICQ : r"n

y3 . — derly _ ’EUJA
#,d. T At‘ AXZ -

LUKD =0 odx<l, 0Lt

DE :

n .
Ly =0 144< T 420

T (xi#) 3= Ly Uxt)

— AgU&D 5 UKD
UOxt) exact Solution 05: 4hePDE .



T(x;&) = (ut - a)CX)'"F ilafczft —3‘2/' C{KXVK(AX)Z‘F 0 5
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LU+ éé/tdt "fé Uy exx dx + O(Aé;zdxq)
{ U
= LU+ 2l (DA~ 7545 ) ax?
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Theyscheme is said fo be $iet-odeyr int |
G-Q?'OLM:% ond Second—order tn x (i-e. O(AXZB)‘



