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A Difference Method for a Non-Linear Functional-Diﬂ'erenﬁal
Equation of the First Order - T
1. In this paper we shall consider the following functional-differential equation:

(1.1) M ‘ z_': =f(t, X, U, uxs u(t’ .))
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We construct the corresponding difference equation and we prove the convergence of
the difference method in the p-dimensional case.
2. We define the following sets:

where

2.1) E = {t,%: 0<1<d, 0<x;<0, (j=1, ..., p)}
» .
2.2) ’ P=XIJ0, 0]
A _ =1 ‘ ,

(23) p - [0<1<d, 0<x;<0, —w<u<+oo |

- oo<q!<+oo,seB(P) (G=1,..p)

. where B(P) is the set of the bounded functions for x € P with the norm
(2.4) |Is]] = max [s(x)|
' xeP

Let us denote by m the sequence of p natural numbers

2.5 m= (mg, .., m)
and let : i
(2.6) ‘ M=@,m,

.

where p is a natural number.
We shall c0n51der the points x™ " of the real P dlmenslonal space Rf w1th coordmates

-
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en ‘ = e X
and also the nodal pqmts - T
28 - (XM e R

where #* and x™ being defined by
Q9  #F=pkxy=vh

0<h = const, 0<k = const. ) B
_ for (¢, x7*, ...; X )eE o S
We define the following sequences of indices o

(2.10) o(M) = (u+1, m), —j(M) = (u, —jm)
where

—jm) = (my, e, my_ g, my—=1, My, ., M) (=1, ,p)
Index N, being chosen so, that ‘
' Nyh<o and (Ny+1)-h>c

Suppose that to each M there corresponds a number v*. We introduce the following

~ differences and the sum.
1
oM~ = o) _ M)
k(” )

(2.11) M = —};(vuuu'“"’), oM = ((v“‘ s v“")‘

W(x) = Z v xw,M(x)
MeZh-
where . - ’ ,
(2.12) : ZF = {M: 0Sm<N,, (= 1,..., )}
and . .
@.13) L= mhsx <Otk G =100}
and . ‘ '
KT =-{}); ey

3. In the sequel we shall use the following assi.lmptions H.

Assumptions H

1°. Assume that the function f(z, x, 4, ¢, 5), where x = (xl, - x,) qg = (ql, ' Sk
is defined in the region D (2.3) and is of the class C! as the function of (t X, U, q) and of
the class C° as the functions of s. ‘







