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A b s t r a c t - - A  funct ional  analyt ic  m e t h o d  is used to prove a t heo rem which es tabl i shes  the  exis- 
tence  and  the  un iqueness  of t he  solut ion of a nonl inear  difference equa t ion  in the  Banach  space  11. 
T h e  b o u n d e d n e s s  of t he  solut ion and  the  local a sympto t i c  s tabi l i ty  of the  equi l ibr ium poin ts  of the  
nonl inear  differm~ce equa t ion  under  discuss ion are derived immedia te ly  f rom this  theorem.  The  proof  
of  the  t h e o r e m  has  a cons t ruc t ive  charac ter  which allows us to ob ta in  informat ion  abou t  t he  size of 
t he  region of a t t r ac t ion  of the  equi l ibr ium points.  Some known nonl inear  difference equa t ions  are 
s tud ied  as par t i cu la r  eases  of the  theorem.  © 2001 Elsevier Science Ltd.  All r ights  reserved. 
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1. I N T R O D U C T I O N  

In this paper, we study the mth order nonhomogeneous, nonlinear difference equation of the form 

f ( n + m )  + (OZp+t3p(n))f(n+rn--p)=g(n)+Zcs(rt)[f('rt+q)]'s 
p = l  s=2 

N co 

i=1 k = l  
A co (1 .1 )  

+ Z ~ bt~(n) If (n + qt3) f (n + qt4) f (n + qts ) ]  k 

t = l  k = l  

k.l co 

+ Z Z ljk(n) [Aj f  (n + qj6) + B j f  (n + qj7)] a f (n + qjs), 
j = l  k = l  

where m, N,  M, A are positive integers, q, qil, q~2, i = 1, . . . ,  N, qt3, qt4, qts, t = 1, . . .  , A ,  qj6, 
qjr, qjs, j = 1 , . . . ,  M are nonnegative integers, %,, p --- 1 , . . . ,  m in general complex numbers, 
with the initial conditions 

f(p) = up, p = 1 , . . . , m .  (1 .2 )  

U n d e r  s u i t a b l e  a s s u m p t i o n s ,  o n  t h e  c o m p l e x  s e q u e n c e s  3p(n), p = 1 , . . . ,  m, cs(n), s = 2, 3 , . . . ,  
d~k(n), i = 1, . . .  ,N ,  ljk(Tz), j = 1, . . .  ,M,  bt~(n), t = 1 . . . .  , A ,  k = 1 , 2  . . . . .  o n  t h e  r o o t s  o f  t h e  
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