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Abstract- In this study, the chaotic attractors accept only input parameter and a Matlab/Simulink 

model is developed for double scroll chaotic attractor behaviors. In this model, possibly simplest 

Simulink blocks are used. To create the double attractors, the model is employed with different 

parameters in the same structure, wherein four types of non- linear equations are used. The advantage 

of this model is that the double-chaotic attractor behaviors can be exhibited with an improved 

stability with a modified Chua circuit. 
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utilized for reenacting and demonstrating of dynamic 

frameworks. MATLABTM [1] is one of the most 

d𝑡   = −𝑖𝐿 − 𝑅 

𝑉C3

impressive mathematical reproduction instruments for tackling normal differential conditions 

(ODEs) which describe dynamic frameworks. In expansion to its mathematical recreation highlight, 

MATLAB provides 

where VC1, VC2, VC3, and iL are factors which mean the voltage across C1, the voltage across C2, 

the voltage across C3, and current through L, independently.The adjusted Chua's circuit is 

characterized by the 

accompanying dimensionless conditions:

a very compelling graphical programming apparatus, SIMULINKTM [1], utilized for demonstrating 

direct as well as arbitrary powerful frameworks. A bunch of differential conditions that characterize 

the arbitrary 
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dynamic framework may subsequently be demonstrated 
2 1

by connection among appropriate capacities blocks that perform explicit numerical activities. This 

permits the client to display conditions and break down the outcome determining with the help of 

MATLAB and SIMULINK in adaptable modeling and simulation of arbitrary Chua’s circuit [2]. 

 

2 Modified Chua Circuit and nonlinear functions 

Summing a resistor and a parallel capacitor to the old style Chua's turbulent circuit, an altered 

fourth-request self-sufficient Chua's tumultuous circuit is presented in [3], as described in Figure.1. 

As shown by Kirchhoff's law, the mechanics of this circuit is administered by the accompanying 

conditions: 
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Figure.1 Adjusted Chua's circuit 

 
 

Equations (5), (6), (7) and (8) indicates x, y and z mean the state variables of the structure, α and β 

are the system variables. Here E(x) addresses a nonlinear capacity that have a significant part in the 

chaos response It has been determined that this dynamic non-linear system can be realized with 

various nonlinear functions counting piecewise-straight capacity [4], cubic capacity [5], piecewise-

quadratic capacity [7] and other geometrical capacities [6] The capacities used in Chua's circuit 

illustrating that has highest liking are summed up in Table 1 with the run of the parametric forms 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table. 1 Non-linear function table. 

 

For mathematical reenactment of tumultuous frameworks characterized by a bunch of differential 

conditions, for example, Chua's circuit, distinctive coordination procedures can be utilized. In the 

MATLAB mathematical Simulink, ODE45 solver resulting in a fourth-request Runge-Kutta joining 

arrangement is utilized [1]. 

Nonlinear function Function 

parameters 

𝐸(𝑥) 

= 𝑔𝑥 + 0.5(𝑓 

− 𝑔)(|𝑥 + | − |𝑥 − |) 

𝑓 = −1.26, 𝑔 

= −0.68,  = 1 

𝐸(𝑥) = 𝑐1𝑥 − 𝑐2𝑥3
 𝑐1 = −1.26, 𝑐2 

= −0.0157 

𝐸(𝑥) = −𝑓𝑡𝑎𝑛(𝑔𝑥) 𝑓 = 2, 𝑔 = 0.38 

𝐸(𝑥) = 𝑚1𝑥 + 𝑚2𝑥|𝑥| 𝑚1 = −1.14, 𝑚2 

= 0.063 
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3 Simulink model with various nonlinear functions 

 

 

 

 

Figure.2 piecewise linear function Simulink model. 

 

 

Figure.2, 6, 9, 12 is built by utilizing acquire blocks, mod/abs systems, summing and consistent 

squares. The multiplication outcomes can be examined as time/recurrence state and X-Y. Phase 

traces in SIMULINK. In development to getting the reenactment outcomes along with twofold 

parchment attractors and time space violent result, it is moreover achievable to get the dc attributes 

for each arbitrary square. Figure.4, 7, 10 shows time domain waveforms piecewise linear nonlinear 

function four waveforms with respect to time Figure.5, 8, 11, 13 shows the attractor contains an 

endless number of temperamental intermittent circles that comprise its framework and that are traced 

while the circuit progression; the circuit shows irregular movements and likewise has a drawn out 

eccentric direct; the circuit has a wideband reach which gets from the way that the circuit state 

factors are inevitably created erratic signs. 

 

 

Figure.3 Non-linear Chua diode DC characteristics. 
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Figure.4 Time domain waveforms. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

Figure.5 Simulink results of piecewise linear nonlinear function. 
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The circuit of Figure.1 has three Equilibrium points. One of these equilbria the beginning, the other 

two are generally alluded as P + and P −. These two last focuses are situated at the focal point of the 

two openings. An average direction of the attractor pivots around one of these harmony focuses, 

getting further from it after every revolution until possibly it returns to a guide nearer toward the 

balance and either rehashes the interaction or coordinates toward the other balance point and 

rehashes a comparative cycle, however around the other balance point. In the two cases the

 

quantity of turns is irregular. This capriciousness is one of the idiosyncrasies of deterministic turmoil 

 

 

 

Figure.6 piecewise-quadratic nonlinear function. 

 

 

Figure.7 Time domain waveforms for piecewise-quadratic nonlinear function. 



Modified Chua Circuit Using Different Non-Linear Functions 

 

481 

 

 

 

 
Figure.8 Simulink results of piecewise-quadratic nonlinear 

 

Figure.9 Cubic-like nonlinear function. 

 

 

Figure.10 Time domain waveforms for Cubic-like nonlinear function. 
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Figure.11 Simulink results of Cubic-like nonlinear function. 

 

 
 

Figure.12 Trigonometric nonlinear function. 

 

 Figure.13 Simulink results of Trigonometric nonlinear function. 
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Figure.13 shows single scroll attractor with aperiodic waves corresponding to three equilibrium 

points. Chua's circuit have the capacity to calibrate its boundaries to make an abundant assortment of 

forking and disorder and a measured plan dependent on a constant primary framework state and a 

wide range of alterable nonlinear capacity blocks counting a piecewise-straight capacity, a cubic 

capacity, a piecewise quadratic capacity and other mathematical capacities 

 

4 Stability Analysis 

stability permits adaptability of framework execution without evolving boundaries, and suitable 

control techniques can be utilized to instigate exchanging conduct between various existing together 

states. In request to consider the unpredictable unique qualities of the framework better, it is 

important to give some unsettling influence to the initial conditions to alter the underlying states 

framework under the state of keeping the framework boundaries unaltered. Initial condition [0.1, 0.1, 

0.2, 0] are given to piecewise linear function and observed the output as shown in Figure. 5. Initial 

condition [-0.1, -0.1, -0.2, 0] are given to piecewise linear function and observed the output on 

Simulink Matlab as shown in Figure.14. All attractors displayed by the Simulink are actually 

something similar, yet the bearings of the directions are unique, which all rely upon the balance of 

the framework 

  

Figure.14 Simulink results of piecewise linear function with different initial conditions for [-

0.1, -0.1, -0.2, 0] 

 

5 Conclusion 

The creation of adjusted. Chua's circuit can be vitally a revolutionary path towards stability in 

mechanics of chaos. Chua's circuit addresses the forking dimension that has altered the worldview of 

arbitrary electronics. Today, planning certifiable marvels in Chua's circuit conduct is a standard 

method of moving toward exploratory investigations in research regions not the same as those 

stringently determined with arbitrary Chua chaos. Chua's circuit is presently a foundation in arbitrary 

chaos circuits: one of these days it very well may be a basis in studying complicated new marvels. 

Later the Chua's circuit will be regarded as a structure system in electronic designing examinations. 
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