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335 Phillips ~ Twemey >

( )
2
a%[K(x)aa_ﬂ: m(x)aaTlé, xE[a,b], t >0,
w(a,t) = 0, g%w%,wzsz), (D
u(x,t) = 0, E%LL(%,O): 0,
, u(x,t) ;K(x) m(x)
u(xet) = g(t), xs € (a,b], 1> 0. (2)
) m(x) K (x) (1
2 . K(x).
(n (2 t  Laplace ,
;[KM) ]+uﬁumvm,@:(x
(3)

W) = i W) = w,
V((l, )_ 0> dxv(b: )_ F( )7

Vixs, ©) = 6( ),
,VF G u f g  Laplace

{K(x) = Ko(x) + k(x),
V(x, ('O) = Vo(x7 (*)) + U(xa (*))a
sk(x)  K(x) Kofx)

, Ko(x) ,
; Vo(x, ®)  v(x, ®) Ko(x)

k(x) .
(5) (3) (4)

d(i[KO(x) ‘f}ﬂ+ Fm(x) Vol x, @) = 0.
g (6)

Vo(a, @) = 0, (EVo(b, w) = F( o

d[Ko(x)+ k(x))d]+ wm(x)v(x W) = ddx{k(x) Cl]}v/ﬂ
(7)

v(a, @) = 0, (gv(b, w) = 0,
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(9

(10)

v(xs, @) = G(®)— Vo(xs @). (8)

vi= a+ ih, h= =2 i= 012 .. n. (9)
(6) (7 . ,

KoVo= P, (10)

Kv = Hyk, (11)

P (o0 - iiwo)

1
- Kot Ka
- Ko

- Ko

Ky - Ko

- KOnfl KG - KOn,

-1 1 d e x(ne 1)

Ki= Ko+ Ko+ @m(x)h’, Kv= Ko+ Ke+ @m(x)h’,
Ke= Kow1+ Koot Om(xp1)h’;

1

- K>

- K1 Ka - K2

K. - K3

- Kn-1

Kt - Kau
-1 1 J(myx(my

K(1= K1+ K2+ 002m(x1)h2,Ke= K2+ K3+ (ﬁzm(xz)hz,
Kf: Kn—1+ Kn+ OL)zrn(xn—l)hz;

0

Ho=

0

- (Vo—- Vo) (V- Vo)
- (V- Vo)

= (Von-1— Vou-2) (Vou— Vou-1)

(Vs — Vo)

0 0 - (n+1)xn

Vo = {VOO, Voi, --, VOn}T, Voi= Vo(xi, @),

T
V=A00,01, -3 Un

, vi= v(xi, 9,

i: 07 17 27 cey 11,

k = {kl, kz, R kn T, ki= k(xi_l/z),
Koi= Ko(xi-v2), Ki= Ko(xi-v2)+ k(xi-12), i= 12 ., n.

(1)
Vo= Ko'P,
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(13)
1)
2)
3)

B

vs= wK "Hok,

we {0 0 w0 0}, = 1

vs= v(xs ©) = G(®) -

’ W= Q}(J: 1:27 "?M;M> n):

Y= Eok,

w/K( )] "Hol o)

w/K( )] "Hol )

wlK( )] "Ho @) s,

M> n (12
EEok = EVY.
, (10) (13)

kY =0, K,
k" K ., (13

Vo(xs, w).
(12)
, Y= {G( W) — Vofxs, @1), G( ©2) = Vo(xs, @), -y G( M) — Vol xs, ww)}T,
(13)
k 5
K k ,
(13) kY
K.
, K (x)= Ko(x)+ k (x)
(10) ’ V(xs’ ('%) (] = 12,

2)

M)

3)
4
3)
6)

k()
K (x) (3,
G((L}) = V(xsﬂ Q})’ j: 1327 ) M7
Ko(x) ;
= g((j= 12

s M), (10)

(13

K (x) K(x) :
(13)

1
K (x)= 1- 0. lcos(x),
. Ko(x) =1,
x;= 13/ n,
i= 012 -, n;n=
1

10, o = 2, j= 1,2

Vo(xs, &) (j= 1,2 o M);

B

Phillips

...’M;M = Zo’xs = T[’
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1 1
Vi v2 K™ (x.1p) K(xi12) IK* - K|
0.1571 0.9012 0.909 2 0.008 0
0.4712 0.9109 0.9226 0.0117
0.78 4 0.929 3 0.9351 0.005 8
1.09 6 0.954 6 0.%67 0.007 9
1.4137 0.984 4 0.96 1 0.028 3
1.727 9 1.0156 0.965 3 0.0503
2.0420 1.454 0.9756 0.069 8
2.35%2 1.070 7 0.94 1 0.076 6
2.670 4 1.089 1 1.025 4 0.063 7
2.9845 1.8 8 1.0722 0.026 6
2
. 0.1
K= = 0s50x - 0.5)7 Sx 1.
, Ko(x) =1,
x;i= 1Wn,
i=01L1L2 -on,n= 10, @ =2, j =12 ..,M; M= 20 xs= 1 15
2
2 2
i v2 K (x10) K (xe1) IK* - K|
0.0 0.9835 0.989 1 0.005 6
0.15 0.9754 0. %6 6 0.008 8
0.25 0.%10 0.HU956 0.015 4
0.3 0.936 0 0.928 6 0.007 4
0.45 0.959 0.918 7 0.0128
0.5 0.9059 0.918 3 0.012 4
0. 65 0.9360 0.9279 0.008 1
0.75 0.9%10 0.%49 0.016 1
0.8 0.975 4 0.964 1 0.0113
0.9 0.9]35 0.9799 0.003 6
3
)
1) s Xs > >
2) [0} s [®) s
(13) , Phillips ,
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3) ) ,
kY =~ 0. PRUNY
4) , , ,
; (13)
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Difference Inversion Model of a Wave Equation

WANG De-ming
( Department of Mathematics, Harbin Institute of Technology , Harbin 150001, P. R . China)

Abstract: For calculating the coeffident fundion of a wave equation, a numerical iterative model was
derived from difference method and a perturbaion assumption. The method has solved the disaccor-
dant problem of numerica precision between direct problem model and inverse problem model, and
its serial problems, in old method. Numerical simulation caculation shows that the method is feasible
and effedive.

Key words: inverse problem; wave equation; perturbation iteration



