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The Landau-Lifschitz equation for one-dimensional isotropic Heisenberg ferro-
magnetic chain A |
o 8, =8%X8,,+8%XhA | - (1)
is a strongly degeﬁemte parabolic syébéi:n, where 8= (8;, 85, %) i8 a three—dimensional
unknewn vector funection, = (0, 0, A{2)), ~(f) is a constant or a function of ¢, il
denotes the ﬂrom-;)rnduc'li operator of twu three—dimensional vectors?~*. In [5] the
weak solutions of the periodio boundary problems and the initial problems for more
general systems of ferro—magnetio chain |

% =2%X 2+ ] (z, £, 2) (2)
are constructed, where z= (u, v, w) and f(=, f, 2) are three-dimensional veoctor
fanotions. In [6] some simple boundary problems for the system (2) are considered
and their finite difference solutions are obtained in [7]. For the systems of ferro-
magnetic chain with several variables

. | n=2X&+f(, i, 2), (3)
the homogeneous boundary problem is studied in [8], where &= (%1, %a, ***, Tn).
In the present work for.the system (2) of ferro—magnetio chain the nonlinear
mutual boundary problem |
2,(0, t) =gradeyp(z(0, #), 2((, 1)), .
- — 2T, t) = grads (a0, 1), 2@, £)) (4)
with the initial condition o
- | | 2(z, 0)=p(2) ®)
is considered in the rectangular domain Qr={0<z<!, 0<¢<T}, by means of finite
difference method, where {(z, #;) i8 a scalar function of two three-dimensional vector
variables z,, 22 ER®, ¢(x) is a three~dimensional vector funetion and “grad,” and
“grad,” denote the gradient npéra.'l;ﬁrﬂ with Tespect to 2 and z respectively.
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.. Supposge that the following assumptions for the systems (2) of ferro—mﬁgnétic |

chain, : the nonlinear mutual boundary conditions (4) and the initial veotor function
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(I} f=, ¢, 2) is a three-dimensional continuous vector funetion for (w, ¢, 2) €
QrxR®, fe(z, ¢, z) is also continuous and f(w, ¢, 2) satisfies .the cﬂnchtmn of

ﬁemlboundedneﬁ | | |
@) (S, 8, D) —F(s, 4, y))gblz v}, S ),
where (z, %) EQT, z, y©R%and b is a constant.
(I1) (2o, 21) i8S & nontmuously differentiable. Wl'ﬁh respect 10 ventor variables
to, 21 ER®,
(III) ¢(z) € H'(O, 1), = A
Let us divided the reotangular domain QT into Bma.ll gndﬂ by the parallel lines
c=; (j=0, 1, +«, J) and =%, (n=0, 1, ---, N), where z,=4h, {,=ndt and Jh=1,
Nat=1T, Denote the three—dmmnﬂmnal d.lsoreta vector ;function on the grid point
(2, 1s) by 2} (5—0 1, <o, J;: =0, 1, N)_
Corresponding to the aystem (2) of farro—ma.gnetm chain we construct the finite
difference system
Aot gl g g g Tl e B, )
where fi=f(z,;, t., 2}) a.nd Ai2s=2501—2, Ad_2,=2,—2, ; 'The finite difference
boundary conditions corresmndmg o the nonhne&.r mutual bou.nda.ry cundltmns (4)
aTe as follows:
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u{— l;’(ui, V1, Wi; u-f—l: Vi1, 'wJ—l) ll'(ui'-l vy, ‘wi: u.r—h "t‘?r-i, ‘wr—l)
S B S 2 A%
V1i— Vo _ Jr( "-1, VY, Wi; Ui, Vio1, Wi_q1) — ¢(ui"1, v L, wi; ﬂé.r—:l, Vi1, Wi_1)
A vi—vit .
Wi — Wy _ Yl ™, o1, wh; uis, 51, Wiy) — (i, 217 ‘er 'Ug 1, Wr-1)
i | wi—wi T © | o
_ui—ubey (AT, o7, Wit whg, oF g, why) — (e, '01 108 1, uwi=d, o3y, wi_y)
A Uy — Uiy ' - ;
_vi— i Pl o7 Y w0y, ufo) —d (gL o 'v"“ i} u.’#_l, V371, J--I)
koo U Ao S |
__w.j;_w:'-ﬂi s !b( Hl: %:1.! w,li-l; ug:i: 'v?:fjl-.r WJ-—I):‘" -(u;_l _ ‘H}:%_, 'ﬂ}:%, u?“-—l)
h Wi_y— Wiy Sy ®
e (8)1
where n=1, 2, «.. N, Denote (8) for brehty by 5
| -4
+ =3"?ﬂdﬂ '1!’(5’1' 3"-—1): P
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'I‘he ﬁm‘se dlﬂ-‘erenoe mltm.l condition s Bl atbew es . .
v B ek v £°='Pﬁ* ?=0 "'14=--.. rd'. & &t !f_'*ﬁ:"_';-e;r N (9
Where wj g’(wj) F ‘1 L&Eh'ﬂ' e O Ef'l.sﬁi* % jl RO “1"**’}1 ' e w5 3

‘Symbol ¥ dého %ﬁ%*&hlar pr‘éduﬁt '0f“ $w 6 thres— 'enﬂinnal vactora FOI.'
thedisorete funchoﬁﬂ ‘{u;}ﬂﬁﬂd {-u,} W6 take’ the notations: "= H> 7+ T '

(Uev)p= )2 (peo)h and  Juf?= (u- u;),‘: : :.l.;.:._...' L



