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KdV :
w+ Butx + 8uox = 0, Li< x< Ly 0< t< T. (1)
u(%,0) = f(x), Li< x < Lo, (2)
u(x,t) = 0, 0< t< T; x SLi; » )Lz, (3)
L1 L»
1
xo= Li, h= (L— Li)/m, x = x0+ th(1=0,1,2, .., m), X =
% t=1t"= nYn=12 -.) , h T
, m . ui = u(xi, t") (1) u(x,t) (xi, t") =
(i, n) . i . - )
(1) 4 (4 (7) (8) (9) -
DR (ri/2- r)v'Z'H+ r S =
wisa+ (ri= 2r)vic i+ vi+ (= 1i/24 1) v, (4)
- T (= r/24 )0 O =
(ri/2— r)viii+ vi+ (= ri+ 2r)vis1— rviso, (5)
(- ri/2+ r)vEt+ o'+ (- 200+ i =
wi-o+ (ri/2— r)vi-1+ o7, (6)
LA Y (- ri+ 2r)v'ff{+ A (ri/2- r)vﬁ]l:
vi+ (= ri/2+ r)vs1— romo2, (7)
= o (rim 20) ik of 4 (= rid 20)dfi— rolha (8)
— i (- ri+ 2r)vrft%+ o (ri— 2r)v"iH+ Wil = vi, (9)
, T = %, ri= By ZLh’ ai= %(U?—ﬁ Wi+ viv1).
KdV - . M= m- 1= K(l+
/)1 21,10 25, M K K . 1
, , A l : -4
, I+ 4 . : it (8) :
/A Joi= g Lj+ 2 s+ k, k=1 k=1+4
, Xj+ 1, Xj4 2 Xjr k-1, Xj+ k (4)
6 (7 (5 , (9),

(I+ Py + Rijk) U}+1= U}L+ I&'k,
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bjn = (mj=1+ (rjpi= 2r) v = (rje1/2= 1), rj +
(riso/2= 1)vfi 1,0, s O, (1= ris i 1/2) 05 1 —
W ket (174/ 2= 1) 1= (k= 27 ) i)'
U= (vhn oo o vfr)'s Ri= diag(rjs1, rjv, s T b),
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(9 : , (4) (5) (6) (7)
n= 0 , t/z+1 tn+2 ,
(I+ G\")U*'= (1- GY)U", n= 024 .. (10a)
(I+ ng+ 1)) U1+2= (I— Gl(n+ 1)) UH— 17 n = 07 2, 47 e (10b)
LU = (08 o) M . G" G :

G\ = GV + G, G = G+ G
G\ = diag( Q. PI, -, Q. PI, Qi Pr),
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G\ = diag(Q. RS/, -, Q. R™M S,

GY = diag(PL, Qi—4, Pria, Qras - Pros, Qr_a),

G5 = diag(R" Su2, Q-4 R S, Qs -,
R% 78,4 O s, R VS14, Qrv),
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0y = diag(0,0, .., 0),
RY) = diag(rits (- 1)l 41 1t (j- 1)+ 20 - Tits L ) Jj= L2 -k,
Ro = diag(r1, ra, --5r142),

RY = diag(riciel )= 1, ricle L), -y T+ Dixjl+2), Jj=12 k-1,

o K 0 (K=1[0-4 [-2,R" Ro R I 1+2 I+
4 . PL PR Pk s
JPu(k= 1,01+ 2,1+ 4) ( 1.
(10b) (V6= 1,2
2
- (10) , .
2. 1(Kelloggd ') 0> 0, G . (0+ ) )
leor+ G) ' 1, <O, ll(or- G)(or+ G) ' I, <1.
2.2 G m LV m , (Gv,v)= 0.
- (10) , al'= a( ), ri=
Bl (T/(2h)) = r, (100 ,GY" = G"™V = Gi(i=12), G G
G = rG" + G, G.= rGYY + rGYY, (11)
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w(x, 1) = 0.10 ! 1‘ \ |
%sechz[%,/;(x— ot + xo)], (13) 0.0 jj
X0 , C 0
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Je -20-10 0 10 20 30 40 50
X
( ). , c= 0.5 x0
2 1
= 0.
1 L, (M= 7201= 101 = 14)
A= L 14 A= Q57
13 en e,/ K2 en e,/ K2
10 4.0453x% 1074 0.0513 2.8162%x 10" % 0.035 74
20 9.5652x 10™* 0.1214 6.3475%x 10" 4 0. 080 55
30 1.678 1x 1073 0.2129 1.076 9x 1073 0.1367
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w+ utx+ P, = 0, - Li< x< Ly 0< 1< T. (14)
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w(x, 1= 0) = DAisech’(kix — @t — xi), (15)
=1
A= 12WF, @ = 4. W= 1/ki=03k=02x1=-22x=3-40<x
<8, M=51210=32T=00Lt t=0 ¢t= 192 , 5
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X2. ,
1 G!" \ - M
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(8) (9 : -
_ , _ Kdv
) KdV-Burgers ,
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Alternating Segment Explicit-Implicit Scheme
for Nonlinear Third-Order KdV Equation

QU Fuli, WANG Wen-qia
(School of Mathem atics and System Sciences, Shandong University ,
Jinan 250100, P.R. China)

Abstract: A group of asymmetric difference schemes to approach the Korteweg de Vries (KdV) equa-
tion was given here. Using the schemes and the full explicit difference scheme and the full implicit dif
ference scheme, the aternating difference scheme for solving the KdV equation was construded. The
scheme is linear unconditionally stable by analysis of linearization procedure, and is used directly on

the parallel computer. The numerical experiments show that the method has high accuracy.

Key words: KdV equation; intrinsic pallelism alternating segment explicit-implidt difference scheme;
linearunconditionaly stable



