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Abstract The difference method of the peneral finite difference schemes with
intrinsic pariallelism for the boundary value problem of the quasilinear parabolic system
15 studied without assuming heuristically that the original boundary value problem has
the unique smooth vector solution.
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1. Introduction

1. In [1] the finite difference methods with intrinsic parallelism for the boundary
value problems of the quasilinear parabolic system are studied, where the difference
approximations for the derivatives of second arder are taken to be the various linear
combinations of the two kinds of difference quotients. In [2-4] the general finite dif-
forence schemes having the intrinsic character of parallelism for the boundary value
problems of the nonlinear parabolic system are discussed under the assumption that
there is a unique smooth solution for the original problem.

In this paper we at first construct a general finite difference scheme with intrinsic
parallelism for the boundary value problems of the quasilinear parabolic systems with
bounded measurable coefficients. On each levels of grids and each grid points, the dif-
ference approximations for the derivatives of second order are taken to be in general the

various linear combinations of the four kinds of difference quotients: the scheme ahead
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scheme D = — . . Then we prove the existence and uniqueness of the

discrete vector solution of the general difference scheme with intrinsic parallelism and
also the convergence behavior of the discrete vectar solutions to the unique generalized
vector selution of the original problem of the quasilinear parabolic systems. And also
the stability of the general difference scheme with intrinsic parallelism is justified in the
sense of the continuous dependence of the discrete vector solutions on the discrete val-
ues of data of the criginal problems for the quasilinear parabolic systems. It is noticed
that in the present study the coefficients and the free term are allowed to be discontin-
uous, and we don't assume heuristically that the original boundary value problem for
the quasilinear parabolic system has the unique smooth vector solution.

2. Difference Schemes with Intrinsic Parallelism

2. Let us now consider the boundary value problems for the quasilinear parabolic
systems of second order of the form

Uy = A{I}i:lu'}uﬁ?ﬂ: a7 B[ﬂ::f‘:u}uﬂf + _Ilr{Irf'..ﬂ':I 'f]}
where u(z,f) = (uy(z,£), - - ,Um ([, £]) is the m-dimensional vector unknown function
& G 5%y 3 L
(m = 1), = —, i, = E and u,, = Fo2 e the corresponding vector derivatives.
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The matrix A(z,t,u) is m x m positive definite coefficient matrix, and B(x, ¢, u) is the
m X m matrix, and f(z,t, u) is the m-dimensional vector function. Let us consider in
the rectangular domain Qp = RO B o T} with! > 0 and T > 0, the
problem for the systems (1) with the boundary value condition

u(0,¢8) =u(l,t) =0 (2)

and the initial value condition
u(z,0) = p(z) (3)

where @(z) is a given m-dimensional vector function of variable z € [0, 1].

Suppose that the following conditions are fulfilled.

(I) For any fixed u € R™, A(x, ¢, u), Bz, t,u) and f(x,f,u) are bounded measurable
functions with respect to (z,f) € Qp: for any fixed (z,t) € Qr, Alz,t,u), Blz, t,u)
and f(z,t,u) are continuous with respect to 1 € R™; and |A(z, ¢, u)| € Ag(|ul), where
Ap(s) is a monotone function: and there are constants By > 0, € > 0 such that
|B(2,t,u)| < By, |f(=,¢,u)| < |f(z, 40| + Clu.

(I1) There is a constant oy > 0, such that, for any vector £ € R™, and for (z,1) € Qp
and u € R™,

(&, Az, £, u)€) > ople)?




