
  
    
  
Abstract and Applied AnalysisVolume 2013 (2013), Article ID 480259, 14 pageshttp://dx.doi.org/10.1155/2013/480259
Research Article
Existence and Uniqueness of the Solution of Lorentz-Rössler Systems with Random Perturbations
Xiaoying Wang,1,2 Fei Jiang,3 and Junping Yin4
1School of Mathematics and Physics, North China Electric Power University, Beijing 102206, China2Institute of Applied Mathematics, Academy of Mathematics and Systems Science, Chinese Academy of Sciences, Beijing 100190, China3College of Mathematics and Computer Science, Fuzhou University, Fuzhou 350108, China4Institute of Applied Physics and Computational Mathematics, Beijing 100088, China
Received 24 December 2012; Accepted 26 January 2013
Academic Editor: Jinhu Lü 
Copyright © 2013 Xiaoying Wang et al. This is an open access article distributed under the Creative Commons Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.
Abstract. 
We consider a new chaotic system based on merging two well-known systems (the Lorentz and Rössler systems). Meanwhile, taking into account the effect of environmental noise, we incorporate whit-enoise in each equation. We prove the existence, uniqueness, and the moments estimations of the Lorentz-Rössler systems. Numerical experiments show the applications of our systems and illustrate the results.


1. Introduction
The Lorentz system is a well-known model
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					This model was introduced in 1963 by Lorentz [1]. For the meaning of the Lorentz system the reader can refer to [2] (Chaos), [3] (laser), [4] (thermospheres), [5] (brushless DC motors), [6] (electric circuits), and [7] (chemical reactions). The original Rössler system only contains one quadratic nonlinear term 
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					The system (2) was introduced by Rössler [8]. This model has received increasing attention due to its great potential applications in secure communication [9–12],   chemical reaction, biological systems, and so on [13].
Furthermore, the general chaotic systems have many applications, especially in complex genetic networks [14–17]. Of course, since the general chaotic systems are nonlinear and have stochastic noise terms, lots of mathematical experts pay still their attentions to the mathematical theory for these nonlinear chaotic systems [18–22] and so on.
In this paper, we consider a new model including the Lorentz system and the Rössler system, which has been slightly adjusted (the nonlinear terms of the Rössler systems become 
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					Actually, if we take some especial coefficients, the system (3) would become the system (1) or (2). Therefore, the main properties of the Lorentz and Rössler systems can be included by this model. In Figure 1, we take that 
	
		
			

				𝛼
			

			

				3
			

			
				(
				𝑡
				)
				=
				0
			

		
	
, 
	
		
			
				𝑏
				=
				0
			

		
	
, 
	
		
			

				𝛼
			

			

				1
			

			
				(
				𝑡
				)
				=
				𝛼
			

			

				2
			

			
				(
				𝑡
				)
				=
				1
			

		
	
, 
	
		
			
				𝑎
				=
				−
				1
			

		
	
, and that our problem becomes the well-known Lorentz system with the initial value 
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(b)
Figure 1: The attractor and the time series of the Lorentz system. 
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, and take the correspondingly appropriate other parameters, then the track similar with the Rössler systems can be obtained. 
If the coefficients of our problem are 
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, then the system (3) becomes the following Lorentz-Rössler system. 
Remark 1. From the structure of system (3), it is obvious that there is a great diversification of attractors in the system inner with different parameters. Since the structure of our systems is more complex than the Lorentz system and Rössler system, especially, from Figure 3, the system (3) can be used in secure communications, to design the more complex hop-frequency communications time series, which make the communications content more secure. If we use the system (3) to design the hop-frequency time series in communications, it becomes much more difficult to disturb our communications than the time series of the well-known Lorentz system and Rössler system.
To obtain better applications about model (3), we must take into account the effect of environment noise, especially in secure outer communications (complex electric circumstance), convulsed circuits communications, multi-level chemical reactions, and so on. Thus we incorporate white noise in each equation of system (3)
						
	
 		
 			
				(
				4
				)
			
 		
	

	
		
			
				𝑑
				𝑥
			

			

				1
			

			
				=
				
				𝜎
				
				𝑥
			

			

				2
			

			
				−
				𝑥
			

			

				1
			

			
				
				
				𝑥
				−
				𝛾
				(
				𝑡
				)
			

			

				2
			

			
				−
				𝑥
			

			

				3
			

			
				+
				
				
				𝑑
				𝑡
			

			

				3
			

			

				
			

			
				𝑖
				=
				1
			

			

				𝑢
			

			
				1
				𝑖
			

			
				
				𝑥
			

			

				1
			

			
				,
				𝑥
			

			

				2
			

			
				,
				𝑥
			

			

				3
			

			
				
				𝑑
				𝐵
			

			

				𝑖
			

			
				(
				𝑡
				)
				,
				𝑑
				𝑥
			

			

				2
			

			
				=
				
				𝑟
				𝑥
			

			

				1
			

			
				−
				𝑥
			

			

				2
			

			
				−
				𝛼
			

			

				1
			

			
				(
				𝑡
				)
				𝑥
			

			

				1
			

			

				𝑥
			

			

				3
			

			
				+
				𝑥
			

			

				1
			

			
				+
				𝑎
				𝑥
			

			

				2
			

			
				
				+
				𝑑
				𝑡
			

			

				3
			

			

				
			

			
				𝑖
				=
				1
			

			

				𝑢
			

			
				2
				𝑖
			

			
				
				𝑥
			

			

				1
			

			
				,
				𝑥
			

			

				2
			

			
				,
				𝑥
			

			

				3
			

			
				
				𝑑
				𝐵
			

			

				𝑖
			

			
				(
				𝑡
				)
				,
				𝑑
				𝑥
			

			

				3
			

			
				=
				
				𝛼
			

			

				2
			

			
				(
				𝑡
				)
				𝑥
			

			

				1
			

			

				𝑥
			

			

				2
			

			
				−
				𝛽
				𝑥
			

			

				3
			

			
				+
				𝑏
				+
				𝛼
			

			

				3
			

			
				(
				𝑡
				)
				𝑥
			

			

				1
			

			
				
				𝑥
			

			

				3
			

			
				+
				−
				𝑐
				
				
				𝑑
				𝑡
			

			

				3
			

			

				
			

			
				𝑖
				=
				1
			

			

				𝑢
			

			
				3
				𝑖
			

			
				
				𝑥
			

			

				1
			

			
				,
				𝑥
			

			

				2
			

			
				,
				𝑥
			

			

				3
			

			
				
				𝑑
				𝐵
			

			

				𝑖
			

			
				(
				𝑡
				)
				,
			

		
	

					where all the 
	
		
			

				𝑢
			

			
				𝑖
				𝑗
			

		
	
 represent the intensity of the noise at time 
	
		
			

				𝑡
			

		
	
 and all the 
	
		
			

				𝐵
			

			

				𝑖
			

			
				(
				𝑡
				)
			

		
	
 are standard white noise; namely, each 
	
		
			

				𝐵
			

			

				𝑖
			

			
				(
				𝑡
				)
			

		
	
 is a Brownian motion defined on a complete probability space 
	
		
			
				(
				Ω
				,
				ℱ
				,
				ℙ
				)
			

		
	
. If we consider the Figures 1, 2, and 3 with environment noise, the respective stochastic system can be shown by Figures 4, 5, and 6, respectively. 
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(b)
Figure 2: The behavior similar with the R
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(b)
Figure 3: The Lorentz-Rössler combining system with initial value 
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(b)
Figure 4: The attractor and the time series of the stochastic Lorentz system with a standard irrelated white noise (
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