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CARATHÉODORY SOLUTIONS TO HYPERBOLIC
FUNCTIONAL DIFFERENTIAL SYSTEMS

WITH STATE DEPENDENT DELAYS
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ABSTRACT. The paper is concerned with initial problems
for quasilinear systems of first order partial functional differen-
tial equations. The unknown function is the functional argu-
ment in equations, the partial derivatives appear in a classical
sense. A theorem on the existence of a solution and continuous
dependence upon initial data is proved. The Cauchy problem
is transformed into a system of functional integral equations.
The existence of a solution of this system is proved by using
integral inequalities and the method of bicharacteristics.

Differential systems with deviated variables and differential
integral systems can be derived from a general model by
specializing given operators.

1. Introduction. For any metric spaces U and V , let C(U, V )
denote the class of all continuous functions from U into V . Let
L([0, c], R+) where c > 0 and R+ = [0,+∞) is the set of all functions
η : [0, a] → R+ which are integrable on [0, c]. We will use vectorial
inequalities with the understanding that the same inequalities hold
between their corresponding components.

Denote by Mk×n the set of all matrices

X = [xij ]i=1,... ,k, j=1,... ,n

with real elements. For x = (x1, . . . , xn) ∈ Rn, p = (p1, . . . , pk) ∈ Rk

and X ∈Mk×n, we write

‖x‖ = |x1| + · · · + |xn|, ‖p‖ = max {|pi| : 1 ≤ i ≤ k } ,

‖X‖ = max
{ n∑

j=1

|xij | : 1 ≤ i ≤ k

}
.
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