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Abstract 

In this paper we study the stability of one of a non linear autoregressive model with trigonometric term  
by using local linearization method proposed by Tuhro Ozaki .We find the singular point ,the stability 
of the singular point and the limit cycle. We conclude that the proposed model under certain conditions 

have a non-zero singular point which is  a asymptotically salable ( when  0 ) and have an  
orbitaly stable limit cycle . Also we give some examples in order to explain the method. 
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1. INTRODUCTION  
 

Most of the phenomenon have a non linear 
behavior, in the field of discrete time non linear 
time series modeling , there are  different type of 
a non linear  models such as bilinear model 
[1],[2], exponential autoregressive model [3], 
Threshold model [4] and so on.  

The linear time series autoregressive  
models are stationary ( stable) if all the root of 
the characteristic polynomial lie inside the unit 
circle .In non linear time series models the 
researchers studying the stability by different 
methods [1]. Study the stability of non linear time 
series model [5] study the dynamic system with 
stability of nonlinear time series. Propose a 
dynamical approach for the stability of 
exponential autoregressive models [6], this 
approach is a local linearization technique used to 
find the approximated linear autoregressive 
model near the nonzero singular point of the 
model and he find the stability condition of a 
limit  cycle if it exist.  Study the local 
linearization of stochastic differential equation 
[7]. 

In this paper we study the stability to a first 
order non linear autoregressive model with 
trigonometric term by using the local 
linearization method proposed by [8]. By 

studying the stability of the singular point and 
limit cycle. Also we give some example to 
explain the method.  
 
2. RELATED WORKS AND METHOD  

 
Definition 1: ( Time series): 
A time series is a set of observation measured 
sequential through time. These measurement may 
be made continuously or at a discrete set of time 
points [9]. 
 
Definition 2: (AR(p)):  
The autoregressive model of order p denoted by 
AR(p) is satisfying the following equation : 

               ...(1) 

  Or    

Were f(.) is some linear function,  is a 

sequence of independent and identically 
distributed (IID) random variables ( white noise) 
and , i=1,..,p are constant [10]. A nay 

nonlinearity in f(.) results in a non linear mode.  
 
Definition 3: ( Exponential autoregressive 
model): 
The exponential autoregressive model of order p, 
EXPAR(p)  is defined by the following equation : 


