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ANALYSIS OF ELECTRONIC CIRCUITS AND MECHANICAL CALCULATION BY THE
METHOD OF NODAL POTENTIALS

HAKOBYAN MAMIKON
PhD in Technical Sciences, Associate Professor
Lecturer of GSU

e-mail: hakopyan.mamikon@mail.ru

The article deals with the analysis of electronic circuits and mechanical calculation
by the method of nodal potentials, which is based on the theory of circuits,
mathematical and mechanical methods for solving equations.

Equations for the analysis of electronic circuits can be written using Kirchhoff's 1st
and 2nd laws, and by solving these equations we can obtain the values of the
parameters we are interested in. However, along with the complexity of the circuits, the
process of drawing up and solving these equations becomes difficult.

Using well-known methods of matrix algebra, the circuit is characterized, analyzed
and solved with its matrix vector parameters.

In mechanical calculations, it is more convenient to use the method of nodal
potentials, since the number of equations is mostly less than other methods of analysis
and calculation of electronic circuits. One of the simplest and most convenient forms of
circuit representation for mechanical calculation is table description as node/branch
connection.

The method of nodal potentials is more up-to-date compared with other methods
of analysis and calculation of electronic circuits and the calculation of the circuit is quite
accurate.

Examples of programming a matrix with MatLab software system and the
principles of performing operations with it are also given in the article.

Key words: Electronic circuit, circuit theory, nodal potential method, Matrix
Algebra, mechanical calculation, algorithm.
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B cTaTbe npencrasiieH aHaNN3 3JIEKTPOHHbIX CXeM U” MexaHU4eCcKunmn pacyeT
MeTOo40M Y3J10BbIX MOTEHLINAJZIOB, B OCHOBE KOTOPOIro NeXXnT Teopnsd uenen,
MaTeMaTn4eCckme N MmexaHn4yeckme MeTonbl peleHuns ypaBHeHMVI.

Ncnonb3ys n3BecTHble METOAbl MaTPUYHOM anrebpbl, CXeMa 0XapakTepun3oBaHa,
NpPoOaHasIN3MPoOBaHa M peLleHa Mo CBOMM MaTPUYHO- BEKTOPHbLIM NapamMeTpam.

B MexaHu4yeckunx pacyetax ynobHee ncrnosb3oBaTb METOA Y3JI0BbIX MOTEHLNANOB,
TaK Kak Mo CpaBHEHUIO C APYrMMM MeTO4aMN aHasIn3a U pacyeTa 3JIeKTPOHHbIX CXEM,
KOJINYeCTBO YpaBHEHUN, KaK NpaBuio, MeHblue. MeTop y3/10BbiX NOTeHUManoB 6onee
LUMPOKO UCMONb3YyeTCs, YeM Apyrne MeToAbl aHaIn3a 1 pacyeTa 3NEeKTPOHHbIX CXeM, U
SABNISI€TCS COBPEMEHHbIM.

B cTaTbe Tak)Xe NpmBoaATCA NMpUMepbl MPOorpamMmMmUpoBaHnga MaTpuLlbl C
nporpamMmmHoun cuctemon MatLab n ¢ n3no>xxeHnem NPUHLMMOB BbINOJIHEHUS onepauunuini C
HeRn.

Knro4eBble c/oBa: 3/1eKTPOHHas CxeMa, Teopus Lernev, MeTos y3/10BbiX
MNoTEeHLUNAaNoB, MaTpMYHasi aarebpa, MaluMHHbIV pacyeT, aJirOpuUTM.
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