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Dynamical Behaviors and Chaos Control of a Non-Linear System 

Abstract 
Some basic dynamical properties of a three-dimensional nonlinear chaotic system are 
analyzed by means of numerical simulations and theoretical analysis. Furthermore, the 
nonlinear dynamical behaviors of the nonlinear system are studied via phase diagram, 
Poincare mapping, and power spectrum. Finally, a controller of this system is 
constructed, and the forming mechanism of the chaotic attractor is demonstrated by 
Lyapunov exponents and bifurcation diagram.  Our discussion shows that the chaotic 
attractors of the Lorenz-like system can be controlled well by changing the control 
parameter. This chaotic attractor is a compound structure obtained by merging together 
two simple attractors after a mirror operation. 
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1. Introduction 
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2. Model 
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Figure 1. 

3. Basic Dynamical Properties 

3.1. Symmetry of the System (2)

3.2. Stability of the system (2) 
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3.3. Dissipation of the System (2) 
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4. Typical Chaotic Attractor 

Figure 2. 
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5. Typical Chaotic Attractor Forming Mechanism Of The Lorenz-Like 
Chaotic Attractor 
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Figure 3. 

5.1. Situation with Control Parameter [30,  180]u  
[30,  180]u



International Journal of Social Science and Education Research                                                              Volume 4 Issue 9, 2021 
ISSN: 2637-6067                                                                                                                          DOI: 10.6918/IJOSSER.202109_4(9).0006 

5.2. Situation with Control Parameter [ 180,  30]u  

Figure 4. 

Figure 5. 
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6. Conclusion 
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