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Abstract 7 
 8 
The problem of determining necessary and sufficient conditions on P and Q for system 

),(),,( yxQxyyxPyx   to have a center at the origin is known as the Poincaré 

center-focus problem.So far,people has tried many ways to solve the problem of central 
focus.However,it is difficult to solve the center focus problem of higher order polynomial 
system. In this paper, we use the Poincaré and Alwash-Lloyd methods to study the center 
focus problem and derive the center conditions of the five periodic differential equation. 
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Introduction 12 
       We use Poincaré method for studying the center focus problem of five periodic 13 
differential equation,and use the Alwash-Lloyd method[1,2,3] to calculate the center 14 
conditions for this differential system.For the research question of this paper,we take Abel 15 
differential equation as an example to make a brief introduction. 16 

Consider the Abel differential equation[4] 17 
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where, )()( tAtA   and )()( tBtB   ,( is a positive constant ).The origin is a center 19 

for the two-dimensional system if and only if all solutions of the Abel equation starting near 20 

the origin are periodic with period 2 .In this case,we say that 0x is a center for the Abel  21 

equation .The origin is a center when the coefficients satisfy the following condition 22 
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where )( tu is a periodic function of period 2 ,
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, BA are continuous functions .This condition 25 

is called the composition condition[5-8]. 26 
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Main results 63 

Consider the fifth polynomial 64 
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and the condition is composition condition . 71 
Proof.The system (4) in polar coordinates r and   becomes 72 
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have periodic2 solution in a neighborhood of 0r . 

80 

Let ),( cr   be solution of (5) with 10,),0(  cccr  .We write 81 

,)(),(

1

n

n

n
cacr  






                                                                                                (6) 

82 

where 1)0(
1

a and 0)0( 
n

a for .1n
 

83 



 

 

The origin is a center if and only if 1)2(
1

a  and 0)2( 
n

a  for all .,2


 Znn  
84 

Substituting (6) into (5) ,we have 
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