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Abstract. Education quantum neuron and more complex quantum neural network can be made using the method of 
back propagation, modified for the quantum case. However, the presence of the unknown quantum operator hinders 
learning. Therefore, by analogy with conventional neural networks, which can be used evolutionary learning 
algorithms for quantum neural network is proposed the use of evolutionary algorithms for searching connections 
weights networks. 
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1 Introduction 
 

Group method of data handling was developed in his time as a versatile tool for the synthesis of complex mathematical 
models of various objects on a relatively small number of experimental data. We developed a number of different 
algorithms for solving of specific problems. The issue of making hardware for GMDH algorithms implementation 
began to be developed almost immediately after the efficacy of self-organizing algorithms was demonstrated [1, 2].  

However, they were not widely used because of the lack of suitable technology to implement them. When VLSI 
production new implementation for modeling issues solving using GMDH algorithms occurred, specialized 
multiprocessor systems to implement the algorithms of self-organization, and neural networks were designs [3−10]. In 
the last 10−15 years in the theory of neural networks, a new direction was created. These are quantum neural networks, 
the essential characteristics of which are determined by quantum effects. Currently a number of quantum neural 
networks and dozens of quantum algorithms for solving problems well-known are know. 

In this regard, development of quantum neural networks and algorithms for GMDH algorithms the implementing is 
presented as perspective. 

 
2 Theoretical Part 
 
However, training of quantum neural networks is much more difficult than training of conventional neural networks, 
that is due to the peculiarities of the mathematical models of quantum neurons.  

Consider the model of quantum neuron with m (Fig.1) inputs    and one output   
which is given by 
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where  − is a cubit (quantum bit), the quantum cell, which can be in a superposition of two mutually orthogonal 
quantum states, denoted as  

〉kx|
;1|  ,0| 〉〉 ;1|0|| 〉+〉=〉 kkk bax   − are complex amplitudes satisfying the 

normalization condition 
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m 1   122 ,k,ba kk ==+ ; t  is discrete time; F  is unknown quantum operator;  − the 
matrix of connections, weight with dimension 2 × 2 . 
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Fig. 1. The Quantum neuron.  

Training of the quantum  neuron and  more  complex quantum  neural network  can be made  using the method of  back 
error propagation, modified for the quantum case. However, the presence  of the operator F makes training more 
difficult. Therefore,  by analogy  with conventional  neural networks,  which  can use  evolutionary  learning algorithms is 
proposes the use of evolutionary  algorithms for searching of connections a weights of networks.  

 

3  Conclusion 
 

Education quantum neuron and more complex quantum neural network can be made using the method of back 
propagation, modified for the quantum case. However, the presence of the unknown quantum operator hinders learning. 
Therefore, by analogy with conventional neural networks, which can be used evolutionary learning algorithms for 
quantum neural network is proposed the use of evolutionary algorithms for searching connections weights networks. 

Computing experiments have confirmed the possibility of training quantum neural networks in this way.
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