
ELSEVIER 

An International Joumal 
Available online at www.sciencedirect.com computers & 

.c,=.c= ~__~o,.=c.. mathematics 
with applications 

Computers  and Mathemat ics  with Applications 51 (2006) 1453-1462 
www.elsevier .com/loca te /camwa 

Integrability,  Degenerate  Centers ,  and 
Limit Cycles  for a Class of 

Po lynomia l  Differential  S ys t e m s  

J .  GINI~ 
D e p a r t a m e n t  de M a t e m k t i c a  

U n i v e r s i t a t  de  Lleida,  

Av.  J a u m e  II, 69, 25001 Lle ida ,  S p a i n  
gine@eps, udl. es 

J. LLmRE 
Departament de Matemgtiques 

Universitat Aut~noma de Barcelona 

08193 Be l l a t e r ra ,  Ba rce lona ,  Spa in  
j llibre@mat, uab. es 

(Received May 2005; revised and accepted January 2006) 

A b s t r a c t  We consider ~he class of polynomial  differential equat ions  :~ = Pn(x, y) + P,~+l(X, y) 
+P,~+2 (x, y), ij = Q,~ (x, y)+Q,~+I (x, y)+Q,~+2 (x, y), for n _> 1 and  where Pi and Qi are homogeneous  
polynomials  of degree i. These  sys tems  have a linearly zero s ingular  point  at the  origin if n _> 2. 
Inside this class, we identify a new subclass  of Darboux  integrable sys tems,  and some of t h e m  having 
a degenerate center, i.e., a center with linear part  identically zero. Moreover, under  addit ional  
condit ions such Darboux  integrable sys tems  can have at most  one limit cycle. We provide the  explicit 
expression of this  limit cycle. @ 2006 Elsevier Ltd. All r ights reserved. 
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1. I N T R O D U C T I O N  A N D  
S T A T E M E N T  OF T H E  R E S U L T S  

Probably the three main open problems in the qualitative theory differential systems in R 2 are 
the determination of the number of the limit cycles and their distribution in the plane (see, for 
instance, [1]); the distinction between a center and a focus, called the center problem (see, for 
instance, [2]); and the determination of their first integrals (see, for instance, [3]). This paper 
deals with these three problems for a class of polynomial differential systems. More explicitly, 
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