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GENERALIZATION OF THE FOUR-POLE NETWORK CONCEPT  
 

V.S. Safaryan, G.V. Harutyunyan 
 
The paper is devoted to the investigation of the generalized parameters and specification of 

the notions of a two-pole, three-pole, and four-pole networks. In the classic literature on the 
theoretical foundations of electrical engineering, the definition of a four-pole network is as 
follows: a four-pole network is a circuit which has two input and two output terminals. In foreign 
literature, the four-pole network is called a two-port network, and the two-pole network is called 
a one-port network. These names are more precise from a functional point of view. 

In some sources, it is noted, that all four-pole networks, which do not have paired terminals 
for connecting the source of electrical energy and the load, are characterized by six coefficients. 
According to the last rule, it turns out that a four-pole network without paired leads is another 
electrical circuit, but it is also called a four-pole network. 
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In this paper, the concepts of an electrical circuit with dedicated  poles (terminals) and a 
-port circuit obtained after the pairing of terminals (poles) are specified. A description of the 

electrical condition of two-, three-and four-pole circuits is given. Next, the selected poles are 
paired and one- and two-
pairing are given. As a result, it turns out that the two-pole and single-port circuits, as well as the 
three-pole, four-pole and two-port circuits are identical, i.e. have the same mathematical model 
of a steady state. 

We introduce the following notation: an electrical circuit with  marked poles (terminals) 
will be called an  - pole (n-terminal circuit). After pairing the poles (terminals), the resulting 
circuit is called the number of ports received  one - port, two - port circuit, etc. 

Keywords: multi-terminal, multi-pole, one  port circuit, two - port circuit, generalized 
parameters, matrix of nodal conductances. 

  


