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2
Lu E%TLZL+ Ll[%_ﬂ’f Lou+ f(x, 1, u(x, 1)) =0,

(x,t) € D= (0,1)%x (0, T],
u(0,¢) = u(l,t) =0,
u(%,0) = u(x, T),

0 0
0 (%0 = 5 (x. T),

2
Ll[%—”] = —f%[a(x, t) aataux] + b(x, t) aa’:,
C

Louz—a% (x,t)S?u,
a, b,c,f D . f(x,t,u(x,t)) x, b, u
X (- o+ oo :

( Bullough1980, Lormgren1978, Tkezi1978

O(h*+ T)e .

(Lagnese 1972'" Leopold 1985'>" Webb 1980°" Lebedev 19571

2002_11.24
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Amirliyer 1988!°] .

(1)~ (4) 0< ar Sa(x,t) Sa ,0< bs <b(x, 1) <b,0 e
Se(aot) e ar <a(x, t)/0t <a b+ KOb(x,1)/0t Kb, er Kde(x, t)/0t <

e
D T = W X wr,

op = {xi= ih,i= 1,2, s N- 1, h= l/N},

wor= {=jTj= 1,2 .. M-1,T= T/M)

o= o Ufx=01, or= oxUfr= T

(.pl(l)(x) Eﬁ% (xic1< x < ;)
@ = i+ 1= = B
(x) q;l(Z)(x) Exlh—x (%< x < xir1) (i L2 8- 1)

0 (xE(xi_l,xH]))

= §-1
‘Pfu(t) =" (G-1< t < )

C(t) = +1— &
i(1) ‘PJ(Z)(t)EtﬁT (i< t< tj-1)

0 (t&E(tr1 1))

B

Lu; = thi= (a(xi-os, tf)(ufjx))xﬁi+ b(xi, fi)uf‘.{i— (c(ximos t;)u ). i +
S(xi, 6, u(xi, tj)) + R, =0 (i= 1,2, o N=1;j= 1,2, ., M~ 1),
Idi+ f(xi tj, u(xi, tj) )+ R =0,
I = e i= (a(xios G)(uwh ))u it blxit)uh, — (c(xias )i
Ri= (RY) ;+ (RY)i | ’
(H~ (4 , RY” RW 0+ T)
(4) . ,

‘Ff)')(t) E“;—t (to< ¢t < 11)

(P()(t) = q;gz)(t) = % (tM—l < 1< IfM)
0 (t&(to,t)) Uty tn))
(5) 9 (0, T) , (4) L= tm

o = (a(xeos tw)u) )i+ blxi twug = (e(xias, tw)w )i+
f(xi tu, u(xi, )+ R =0
R'= (R")wiv (R"V)i

(3)

(6)
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CRYO ORI O(h*+ T)e
(6 (7 (D~ (4
ly = yu- (a(x - h/2, t)y?x)x+ b(x, t)}’zo—
(c(x= h/2t) %)+ f(x, t,y(x, 1)) =0
((x,1) € @ x o),

9
y(0,t)= y(l,t)= 0 (1t € o), ®)
y(x,0)= y(x,T) (x € o),

y(x, U= y(x, T+ T (x € o),
z=y—-u , .
b+ f(xi, by, y(%is ) = f (%, 4, u(xi, 7)) = R =0
((x,1) € @ x o),
2(0,t)= z(L,t)= 0 (1 € or),
z2(x,0) = z(x,T) (x € o),
2(x,T)= z2(x, T+ T) (x € on),
(6) (8
2.1
2 2 2
Ao[c* + Lo no- 3l—2NJ— %[ " 32lu1d}> 0, (10)

M
Nz 1P+ Uz 1P+ 2z 17 <cT R 112+ 1R II?)exp(— Cuom-i
p

(1 € or) (11)

M < i2a*+b_*, Ro = max(a*,3a*), N = max(b*,?)b*),
l 2
C h T
(lz,zo+ %)= ((RY).+ RV, z+ X), (12)
A> 0 .

F i,y (i 6)) = Fxin b, ulxi ) = Se(ai g uxi, 5))z (v 1),
u=y+ O(u-y) (0< B< 1)°

g’f;(x, tu)= dx,t), de Sd(x,1) <d *

(12),
§ <& Ci16+ P

6(t) = [{%+ %Tb— Z}\sz— (L11d>k + Uz)’%m,z}+
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- 114’%4, sz+ Nz, z)+ [{%c+ Z)\a}ﬁx,2x}+
a— N+ )\U;}] zx,zx]+

A, A, 1A . L]
\4&,z]+[|:4b— 5{4&— M+ N+ 4p'1d} z,z}

S—H
w
—
Q
|
P
4,
IS
|
Bl N[

L, A W2, A yn0) 2
P= [4112+ piT RV IIZ + m IR 117,

# T ®
D= —<min| 0, b + Ib*_ A Z‘)\sz*+ Wd + L12}+

T )\, 2
* —ax — —T F— ll
ax + 4(1 20 + 4 a 4,

T
Dr= Lo Ko 257 4w = wam g
2= 8mln > 4 3 41»11 +
%{— 20* - Z}\a* + A — }\UJ s
T DD S DY L
Ds = 8mm 0,4{— 4b + M - Ns- 4U]d }]+
%{— %c*—%\a*+ X+ — }\Uq,

®

|~

2
T * *
Bi= %max 0, %+ 371; - I"sz* S (Wd o+ Uy T4 M15]+
T A T
?,Za - ZTza* - Ec* - T
_ M|, e A -

B> = 8ﬂnax){0, 4} 5 + 29
2 *

B3 = g max O,|: 4 + qus” 5{41) - M + AMbs+ 4111d}]+
* T * %
)Z_—262+I}\a*—)c+}\u4'

(10) W,i= 1,5,
§(t) 2C( Nz 1P+ Nz 1%+ Nz 117 (C> 0)e (13)

B

& S[1- exp(- CiT)]” ]{TZ' R 1 exp(- Cits i)} exp(— Ciig) +

M
TZl Rl exp(- Citk-i) (K= 12 - M)*
i=1
(13), . [

2.1 v C(D) 2.1
W, X o (4) ,

Nz 1+ g, 1+ Nz 1l <C(h*+ T (1 € oh)e (14)

; (7)
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(11) . (11)

M
TR I+ IRV ) exp(- Crowj) <
=1
M-1

TZ NRO e WRM )+ T DR 11+ WRMV I )e

LRV 1, 1 RYVIKSC(R*+ B)  ((x,1) € o x o),
IR RV e+ T (2 € ),
- O

xt Xl
>t7 7t = . sin - +
S (e, 1) = -

(4cos™2M; — 4sin2T; + 2Meos2M — 1) WsinTlye™,

a(x,t) =1, b(x,t) =0, ¢(x,t)=1, T=1, [= 1°

w(x, t) = sinflxe ™o
(9
(n+l) (n+ 1) (n+ 1) (n+1)
yuri = (Ayy” et Byy" U= (G )i =
+ 1 + 1
y U0 = ™Vl =0,
(n+l) (n)
y (x,0) =y "(x,T),
(n+1) (n)
y (x, D=y "(x, T+ T,
n= 012 sy %%, T) YT+ T .
1 2¢
1
H=010 Ty= 0.2
(X.T) UL J) Y(I.]) R
(0.20, 0. 20) 1.521 448 59 1. 866 095 29 0. 226 525 37
(0.40, 0. 40) 1.711 899 31 18251778 0. 066 171 27
(0.60, 0. 60) 0.528 365 48 0.187 618 23 0. 644 908 23
(0.80, 0. 80) 0.227 080 63 0.257 516 17 0. 134029 68
2
H =020 To= 0.20
(X,T) ucrJ) Y(1.J) R
(0.20, 0. 20) 1.521 448 59 1.739 810 95 0. 14352 66
(0.40, 0. 40) 1.711 899 31 2029 418 00 0. 185 477 43
(0.60, 0. 60) 0.528 365 48 0. 303 254 45 0. 462 051 74
(0.80, 0. 80) 0.227 080 63 0.200 415 19 0.077 793 0
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On the Numerical Solution of Quasilinear Wave
Equation With Strong Dissipative Term

Aytekin G lle
(Department of Mathematics, Y z nc Yil University, Van 65080, Turkey )

Abstract: The numerical solution for a type of quasilinear wave equation is studied The three level

difference scheme for quasi linear waver equation with strong dissipative term is constructed and the

convergence is proved. The error of the difference solution is estimated. The theoretical results are
controlled on a numerical example.

Key words: periodical problem; quasilinear wave equation; difference scheme; numerica solution



