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ABSTRACT. We consider a class of abstract evolution reaction-diffusion
systems with delay and nonlocal initial data of the form

W' (t) € Au(t) + F(t,ut,ve) for t € Ry,

v'(t) € Bu(t) + G(t,ur,v,) for t € Ry,

u(t) = p(u,v)(t) for t € [—71,0],

v(t) = q(u,v)(t) for t € [—72,0],
where 7, > 0, i = 1,2, A and B are two m-dissipative operators acting in
two Banach spaces, the perturbations F' and G are continuous, while the
history functions p and g are nonexpansive functions with affine growth.

We prove an existence result of C9-solutions for the above problem and we
give an example to illustrate the effectiveness of our abstract theory.

1. Introduction

Let X,Y be Banach spaces, 71,70 > 0, and let A: D(A) C X ~ X and
B: D(B) CY ~ Y be m-dissipative operators. Our paper is devoted to provide
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an existence result for C%-solutions to the next reaction-diffusion system with
delay and nonlocal initial conditions:

u'(t) € Au(t) + F(t,us,ve) fort € Ry,

v'(t) € Bu(t) + G(t, ug,vy) for t € Ry,
u(t) = p(u, v)(t) for ¢ € [—1,0],
v(t) = q(u,v)(t) for t € [—7,0],

where the perturbations F: R, x C([—7y,0]; D(A)) x C(|—7,0]; D(B)) — X
and G: Ry x C([—71,0]; D(A)) x C([—=79,0]; D(B)) — Y are continuous and the
initial data p: Cy([—71, +00); D(A)) X Ci([~72, +00); D(B)) — C(|~71,0]; X)
and q: Cp([—71, +00); D(A)) x Cp([—T2, +00); D(B)) — C([—72,0];Y) are non-
expansive functions with affine growth.

(1.1)

Partial differential equations with nonlocal initial conditions arise in many
areas of applied mathematics and represent mathematical models of various phe-
nomena. See Deng [18] and McKibben [25]. The study for nonlocal Cauchy
problems without delay was initiated by Byszewski [15] (in the semilinear case),
and subsequently it has been developed by many authors. We mention here
some significant contributions to the field: Aizicovici and Lee [1], Aizicovici and
McKibben [2], Garcia-Falset [21], Garcia-Falset and Reich [22], Cardinali, Pre-
cup and Rubbioni [16] in the single-valued case, Aizicovici and Staicu [3], Paicu
and Vrabie [32], Zhu and Li [43] in the multi-valued case. Nica [31] proved
the existence of the solutions for nonlinear first order differential systems with
nonlocal conditions. These results were extended by Bolojan-Nica, Infante and
Precup [7] to differential systems with nonlinear and nonlocal boundary condi-
tions. For delay evolution equations with local initial conditions see Mitidieri
and Vrabie [26], [27], Necula and Popescu [28], and the references therein. As
far as nonlocal initial conditions are concerned, we mention the papers Burlica
and Rogu [11], Burlicd, Rosu and Vrabie [13], Necula, Popescu and Vrabie [29],
Vrabie [37]-[41], Wang and Zhu [42]. For parabolic systems with nonlinear, non-
local initial conditions we mention the paper of Infante and Maciejewski [24].
Concerning the reaction-diffusion systems without delay see: Burlica [8], Burlica
and Rosu [9], [10], Diaz and Vrabie [19], Necula and Vrabie [30], Rosu [33], [34].
Existence results for reaction-diffusion systems with delay and nonlocal initial
conditions were obtained in Burlica, Rogu and Vrabie [14] for the single-valued
case and by Burlicd and Rogu [12] for the multi-valued case. The present work
complements Burlicd, Rogu and Vrabie [14] by allowing the nonlocal initial con-
straint function p to have affine instead of linear growth with respect to the first
argument and q to obey the same property with respect to its second variable.
Moreover, we allow the unknown functions to have different delays, 7 and 7.
Our general assumptions include reaction-diffusion systems in which one or both



