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Abstract. We investigate convergence and stability properties of a system of two differ­
ential equations which stems from a model of man environment diseases such as cholera or 
typhus. The first equation is a parabolic equation. Under the assumption that the human 
population is sedentary, the second equation will be an ordinary differential equation so 
that the compactness of the solution operator is lost. The two equations are coupled via a 
boundary feedback operator. First we show that this system fits in the theory of abstract 
parabolic equations. To get sub- and supersolutions for the system, we then investigate 
an eigenvalue problem associated to a family of elliptic boundary value problems. Finally, 
results on discrete strongly order preserving dynamical systems are generalized to a class of 
noncompact mappings in order to apply them to the equation with T-periodic and sublinear 
nonlinearities. 

1. Introduction. In this paper, we investigate existence and asymptotic be­
haviour of solutions of a system of reaction-diffusion equations which consist of a 
parabolic equation and an ordinary differential equation which are coupled via a 
boundary feedback operator and some nonlinearity. The system stems from a model 
for man environment diseases such as cholera or typhus and was introduced in [4] 
(see also the references given there). We write the system in the following form: 

! atu1 + Au1 = 91 (x, t, u) 

atu2 = 92(x, t, u) 

Bu1 = Ku2 

u(O) = v 

inn X (O,oo), 

inn X (0, oo), 

on an X (0, oo), 

inn 

(1.1) 

where n is a bounded domain in lRn with boundary an of class C 2 , u = (u1,u2), 

(91 , 92) is a given nonlinearity and v is an initial condition. Here 

A = - L a;iaii + L a;a; + ao 
l:Si,i:Sn 1:Si:Sn 

is a strongly elliptic operator with coefficients lying in C(n) and 

B = a/3 + bo 
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