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THE CAUCHY PROBLEM FOR SYSTEM OF DIFFERENTIAL
EQUATIONS WITH TWO UNKNOWN FUNCTIONS
OF TWO ARGUMENTS

T.V. Chekmaryov

Introduction. For the system of differential equations
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where z, w are unknown functions of the independent variables x and ¥y, the Cauchy problem
consists of finding a solution of the system, which on a given line L : z = z(9(s), y = 3 (s),
a < s < (8, will satisfy the initial conditions:

Aa(9), V() = 20 (0), 0 (5),50(s) = 0 (o)

In [1], [2] it was proved that, if the function ®;, i = 1,2, possesses continuous partial derivatives
up to the third order inclusively and under fulfillment of other intrinsic conditions, the Cauchy
problem has the unique solution in a sufficiently small neighborhood of L. In this article we prove
the existence and uniqueness of the solution of the Cauchy problem if the function ®;, 1 = 1,2,
possesses only continuous partial derivatives up to second order inclusively. In addition, we give
an exact description of the domain where the solution exists. These new results were obtained due
to the use of canonical forms of linear and quasilinear systems of equations, which were not used
in [1], [2]

1. Reduction to canonical form of a linear system of equations. Let the system of equations be
given:
0z 0z ow ow
Aim—+Bi—+Ci—+Di— = f;, i=12, 1
0z * oy + ox * Jy Jir (1)
where f; = ¢, — K;z— Lyw, 1 = 1,2, A;, By, C;, Dy, K;, L;, ;, 1 = 1,2, are functions of arguments x
and y. By introducing the new independent variables ¢ = £(z,y), n = n(z,y) and using the formulas
0 00 . on 0 0 _ 90 n on 0
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we reduce the linear system (1) to the form
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