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Abstract In this paper, we study the general difference schemes with nonuniform
meshes for the following problerm: '

g = Az, &, u, g iz + Flz, t,t,ug), 0<z<], 0<tLT (1)

w(0, ) =u(l,t)=0, 0<i<T {2)

u(z,0) =plz), 0<z<I (3)
where u,, and f are m-dimensional vector valued functions, u, = %, = g;:-,'

2

Yoz — In the practical computation, we usually use the method of iteration

to ca,lcuf]a,'%e the approximate solutions for the nonlinear difference schemes. Here the
estimates of the iterative sequence constructed from the iterative difference schemes for
the problem (1)—{3) is proved. Moreover, when the coefficient matrix A = A(z, ¢, u)
is independent of ug, the convergence of the approximate difference solution for the

" iterative difference schemes to the unique solution of the problem (1)-(3) is proved
without imposing the assumption of heuristic character concerning the existence of the
unique smooth solution for the original problem (1)-(3).
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1. Introduction

1. The difference solutions of the nonlinear difference schemes are usually computed
by the method of iteration, and on each layer the iteration procedure must be stoped at
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the finite step of iteration. Moreover the approximate value of the difference solution
for the difference scheme on each layer is taken to be the initial value of the iteration
process on next layer. Such kinds of difference schemes are called by the iterative
difference schemes. For the problem (1)-(3) we have proved in [1] the convergence of
the iterative difference schemes with nonuniform meshes under the assumption of the
existence of the unique smooth selution for the original problem.

2. Suppose that the following conditions are fulfilled.

(I) For the coefficient matrix A(z,t,u,p), there is a positive constant og > 0, such
that for any £ € R™ and (z,t) € Qp, u,p € R™

(€, Az, t,u,p)E) = ogl€]? (4)

15 walid.

(II) The m-dimensional vector function f(z,¢,u,p) is continuous with respect to
the variables (x,t) € (¢ and the vector variables u,p € R™ and there exists a constant,
(' such that

fletu,p)| < Clpl + [ul + 1)

for (z,t,u,p) € Qr x R®™,
(III) The initial vector function w(z) € C™N(0,1) and satisfies @(0) = w(l) = 0.
Here for the sake of simplicity we assume the homogeneous boundary condition (2). -
(IV) The m x m matrix function A(z,¢, u,p) is continuous with respect to the
variables (z,t) € Qp and the vector variable u,p € R™.

2. Iterative Difference Schemes

3. Here and below, we adopt the same notations and symbols as those in [2] and

[1].
Define "

(5]

v; = ;= p(xy), $=0,1,-+,5_y (5)
where §_1 15 a positive integer. For each n (0 < n £ N = 1) define a finite sequence

n+l1

of discrete vector functions {fff‘{, G ) R S D,l,~~~,5n+%} as follows:
{D}J’!-I-] [sn_i}n {H_]_J?E--E-l
vy = v, {v; |[|i=01,---,J} is the solution of the following difference
scheme
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ATl = 4; v fi (6)
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