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A B S T R A C T  

The impact of dendrites position on heavies’ information remains unknown. We discover that neuron 

with three dendrites have different behaviors with and without the same activation function. Many 

methods have been used to construct a hyper chaotic system and several hyper chaotic attractors have 

been discovered in high dimensional dynamics such as the hyper-chaotic generated by combining 

fractals processes and chaotic attractors. Our contribution, in this paper, we give new results of chaotic 

attractors generated by neuron with three dendrites. And we show the impact of degraded neuron with 

one dendrite on those new chaotic attractors.  
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1 Introduction 

Neurons are the fundamental units of the brain and nervous system. No prior work has discovered the 

impact of dendrites position on harvested information to propagate [1], [2]. Within this context, a 

mathematical model of neurons with variable structure (VSMN) was introduced by Mr. BOUALLEGUE 

[3]. Its efficiency in creating promising neural networks lead to research into more application.  

2 Model of neuron with three dendrites 

The following equation system describes the dynamics of the neuron with three dendrites [3,4]: 

�̇� =  −
(u + p1)(u + p2)(u +  p3)

𝜏
 + (u +  p1)(u +  p2)(u 

+ p3 ) f (βv) f (λ (u + p1)(u + p2)(u + p3)) 

                             �̇�= -𝛼𝑣 + χ  (u +  𝑞1)𝑛1   (u +  𝑞2)𝑛2  (u + 𝑞3)𝑛3α f 2 (λ (u + p1)(u +  p2)(u +

 p3 ))   (2)  

The value of ni proper the behavior of neuron.  

3 Generation harmonic behavior by neuron with three dendrites 

3.1 Harmonic behavior by neuron with two dendrites 

Figure 1 shows the harmonic behavior of neuron with two dendrites contains one degraded lob of activation 

function. 

Figure 1: Harmonic behavior with two dendrites 

3.2 Harmonic behavior by neuron with three dendrites 

Figure 2 shows the harmonic behavior of the neuron contains three dendrites without degraded behavior.  
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Figure 2: Harmonic behavior with three dendrites 

4 Results and Discussion 

Chaotic attractors by neuron with three dendrites:  Figure 3 shows result of chaotic attractors without 

degraded behavior by neuron with three dendrites. 

 
Figure 3: Chaotic attractor without degraded behavior 

Figure 4 shows result of chaotic attractors with degraded behavior by neuron with three dendrites (left and 

right degraded behavior).  

Figure 4: Chaotic attractor with degraded behavior (left and right degraded behavior) 

We give other examples of chaotic attractors by neuron with three dendrites; this example can used for 

many applications of security (Figure 5 and Figure 6). 

5 Conclusion 

There are some potential research directions that could be considered for the future work for many domains 

such as medicine, signal processing, etc. Moreover, can give some very useful insights to biologists. 
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Figure 5: Symmetry of behavior of 

chaotic attractor  

Figure 6: Another example of behavior 

of chaotic attractor 
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