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§ 1

In the classical study of one-dimnesional motion of ferro-magnetio chain, the
so—called Landau-Lifschitz equation for the mtropw Hewenberg chain ig of tha fnrm

8;=8X8,+8%XHhA, . (1)

where 8= (s;, ss, 83) ig & 3—dimensional vector valued unknown function, k= (0, 0,
h(t)) and A(t) is a constarit or a funotion of ¢, “ X"’ denotes the oross—product operator
of two 3-dimensional vectors. |

Recently, a lot of works coniributed to the study on the soliton solutions for
Landau-Lifschitz equation, on the inferactions of the soliton waves, on the properties
of the infinie conservative laws and others™-*, The equation with the diffusion term

8;=8X8,,+78;, (2)

i8 called the spin equation. These systems also appear in the investigation of the
problems of physios of the condensation state of modium. In [5] the periodic boundary
problem and the initial problem for somewhas more general systems of forro-magnetio
chain

' %=2%X2,+f(z, £, 2) (3)

are discussed, where 2= (u, v, w) and f are 8-dimensional vector valued functions. In
[6], the boundary problems in rectangular domain Qr= {0<<z<l; 0<t<<T} for the
gystem (3) are considered with one of the following bounda.ry conditiong (#). the first
boundary condition

2(0, t) -——z({, £) =0, | - 4)
the second boundary condition o |
‘ %(0, ) =2, £)=0, ()
and the mixed boundary condition |
2(0, tY=2,1, {)=0 (6)
or
2:(0, t) =2(1, t) =0 (7)
and the initial condition
| 2(z, 0) =p(a), (8)
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where p(2)is a 8-dimensional veotor valued initial funolion. The existence of the
weak solutions of the appropriate problems for the system (8) of ferro—magnetio chain
are established in [B, 6] by means of the method of vanishing of diffusion term in the
corresponding spin system | |
| | 2= 825+ 2 X 20+ (2, 1, 2), (9)

I+ can be seen that the coefficient matrix of the terms of second order derivatives
of the system (3) is zero—definite and is singular ai uvw=0. So the sysiem (8) oan be
regarded as a sirongly degenerate parabolio system. The system (9) is a non-—degenerate
quasilinear parabolic system.

The purpose of this paper is to prove the solvability of the boundary problems
(#), (8) for the system (8) of ferro-magnetic ohain by the finite difference method.
The symbol | «*)denotes any given one of the boundary conditions (4), (B), (6) and (7).

Let us divide the rectangular domain @r into small grids by the parallel lines
w=2,(j=0, 1, «--, J) and t=%,(n=0, 1, -, N), where z,=jh, ty=nk and Jh=l,
Nk =T. We take the finite difference system |

23— ., 4.427%
el == 2
& J < hﬂ

where A.u;=1,2—u; and A_1y=u;—u,;_3. The finite difference boundary conditions are
as follows

}f(mf: tﬂr+11 Z;H'l), (3)1'

20 =2;=0j; (4)v
21— 2 =23 —251=0 (B)x
=2} — 231 =0 ' (6)n
R—23=25=0, (D
where n=1, 2, »--, N. The finite difference initial condition is
| =@ (j=0, 1,., J), | (8)n

where 3, = p(z;) (j=0, 1, -, J) and 1 = @(0) (or pr1=p(¥)) in the case of tho
boundary condition #— =0 (or z}—2j_;=0). |

Now we make the following assumptions for the system (3) of ferro-magnetio
chain and the initial 3-dimensional veotor valued functfion ¢().

(I) f(=, ¢, 2) is a 8—dimensional vector valued continuous funotion for (z, ¢, 2)
€ Qr x R® and satisfies the condition of semiboundedness

(u—2)+(f(®, ¢, w) —f(o, ¢, V))<blu—2]", - (10)

where (2, t) €Qr, u, vER? and b 19 2 constant.
(IT1) For (w, t, 2) €QrxR?, there is -

7o, 4, D—Fy, £, 2| <(4]2[>+B) o~y (11)

for z, y€ [0, 7], 2ER?, 0<¢<T, where A>>0 and B>0 are constants.

(II1) @{(@) is a 3—dimensional vector valued continuously differentiable function
in [0, 1] and satisfies the appropriate boundary condition (). 3

The scalar product of two 8-dimensional vectors ¥ and v is denoted by u-v and
" |u|® =w-u. For the disorete vector valued functions {w,;} and {v;}, we take the

notations, (u-0)s =3 40k and Juli= (-



