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Abstract 

 

Chua’s and MLC (Murali-Lakshmanan-Chua) circuits are revisited via MATLAB coding. The paper intends to show 

the chaotic oscillators via MATLAB coding. The codes are attached with this paper. Non-linear electronic circuits 

such as Chua’s diode and MLC circuit are capable of exhibiting the phenomenon chaos in electronic circuits. The 

non-linearity in the electronic circuits arise because of the non-linear resistor component which may be termed as 

the Chua’s diode. The governing dynamical equations, if parameterized properly and solved, then the circuit behaves 

as a chaotic oscillator.  

 

 

I. INTRODUCTION  

 

The study of non-linear dynamics has found importance since 1960 with the discovery of soliton, spatio-temporal 

patterns, chaos and other such novel concepts. The field however has a genesis of basic ideas which are the works 

done long back in the past. In the last few decades the field has seen significant developments both from 

mathematical and physical standpoints [1]-[5]. The schematic of the two circuits mentioned above are shown in 

figure-1 [1]. A circuit is said to be non-linear if it has at least one non-linear component. However, out of all non-

linear components, non-linear resistor is the easiest to build. The following circuits are based on the non-linear 

resistor as the non-linear component. The non-linear resistor attached in both the circuits is responsible for the 

oscillatory chaotic behavior of the circuits. In general, a linear resistor has straight I-V characteristics. Whereas, 

the non-linear resistor has piece-wise linear or as a whole non-linear I-V curve. The electronic circuits are easy 

to design and analyze. 

 

In this article we show the MATLAB based method of solving the governing equations of the circuits. The codes 

are written using the in-built MATLAB function ode-45. The governing equations of the circuit are ordinary 

differential equations and can be solved by any standard method such as Runge-Kutta 4th order method. As shown 

in the figure, the Chua’s circuit consists of a single non-linear resistor and two capacitors along with an inductor. 
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This is a modified LCR circuit. On the other hand the MLC circuit consists of a single capacitor along with the 

non-linear resistor component and the inductor.     

   

   

Figure 1: The circuit diagrams of (a) Chua’s and (b) MLC circuit 

 

II. BASIC EQUATIONS FOR MODELLING 

 

With reference to the book [1], the basic equations in non-dimensional form for the chua’s circuit are written as: 

�̇� = 𝛼(𝑦 − 𝑥 − ℎ(𝑥)) 

�̇� = 𝑥 − 𝑦 + 𝑧 

�̇� = −𝛽𝑦 

Here, ℎ(𝑥) = 𝑏𝑥 + 0.5(𝑎 − 𝑏)[|𝑥 + 1| − |𝑥 − 1|], 𝛼 = 𝐶2/𝐶1 and 𝛽 = 𝐶2𝑅2/𝐿. Rest of the parameters are as 

described in the code. 

 

Similarly, for the MLC circuit the non-dimensional equations are written as:  

 

�̇� = 𝑦 − ℎ(𝑥) 

�̇� = −𝛽(1 + 𝜈)𝑦 − 𝛽𝑥 + 𝑓𝑠𝑖𝑛(𝜔𝑡) 

 

Here, 𝛽 =
𝐶

𝐿𝐺2
, 𝜈 = 𝐺𝑅𝑠 and 𝑓 = 𝐹𝛽/𝐵𝑝. The function h(x) is represented by 

ℎ(𝑥) =
𝑏𝑥 + 𝑎 − 𝑏, 𝑥 ≥ 1

𝑎𝑥,   |𝑥| ≤ 1
𝑏𝑥 − 𝑎 + 𝑏, 𝑥 ≤ −1

 

  

The symbols have their meaning as given in [1].  

 

III. THE MATLAB CODES 

 

The MATLAB codes for the above governing equations corresponding to the Chua’s circuit and MLC circuit are 

shown below in figure 2 and 3 respectively.   
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Figure 2: The MATLAB code for the Chua’s circuit 

 

 
 

Figure 3: The MATLAB code for the MLC circuit 

 

IV. RESULTS OF THE CODE EXECUTION 

 

While executing the codes it must be remembered that the driver file is to be run and both the driver file and the 

sub files should be in the same folder. The results of the code execution are shown in the figure-4 and 5 

respectively.  

 

 
Figure 4: Chaotic oscillation of Chua’s circuit. 

http://www.jetir.org/


© 2019 JETIR January 2019, Volume 6, Issue 1                                                          www.jetir.org (ISSN-2349-5162) 

JETIRDY06090 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 607 
 

 

 
Figure 5: Chaotic oscillation of Chua’s circuit. 

 

 

V. CONCLUSIONS 

 

In this article we have shown the MATLAB code for executing the governing equations for the well-known 

Chua’s and MLC circuits. Both the circuits are shown to exhibit chaotic oscillations under suitable choice of 

parameters.  
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