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A ppl i c at i on o f t h e g en er a l i zed d eg r ee met h od f o r c on st r u c t i n g
so l u t i on s o f t h e M oisi l -T eod or esc u sy st em of d i f f er en t ia l equ at ion s.

A fanasenkova Yu. V ., G ladyshev Yu. A ., Loshkareva E. A .

A bst ract .
Thepaper presentsa generalized degreemethod for construct ing a sequenceof basic solut ions

to a system of Þrst -order linear di" erent ial equat ions known as the Moisila-Teodorescu systems.
To perform this task, the quaternion form of the Moisil-Teodorescu equat ion is converted to

a matrix form. The system is reduced to a form that allows the use of the method of generalized
degrees by means of a certain operat ion called joining. After that , the di" erent iat ion operat ions
and the right inverse integrat ion operat ion are int roduced, which areanalogsof thedi" erent iat ion
and integrat ion over the complex variable of the solut ion of the Cauchy-Riemann system. These
operat ions do not deduce from the set of solut ions of the Moisila-Teodorescu system with given
propert ies in a certain region of four-dimensional space. The possibility of repeated repet it ion
of these operat ions provides an algorithm for construct ing a sequence of basic solut ions of the
Moisila-Teodorescu system.

Further, the construct ion of these solut ions is given by the method of generalized
degrees (OS). Previously, based on the operators D1, D2, the so-called binary OS operat ions
are constructed with certain formally analogous to the usual numerical powers X m

1 X n
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di" erent iat ion propert ies. On their algebraic basis, using thecorrespondenceprinciple, symmetric
OS of the type Z

m
Z nCare constructed. The special case m = 0 gives an inÞnite sequence of

solut ions to the Moisil-Theodorek system.
The proposed apparatus is largely analogous to the algorithm for construct ing complex

powers of zn in the theory of funct ions of complex variables.
Part icular examples are given. To facilitate pract ical calculat ions, a number of degrees, both

binary and symmetric, are given in the applicat ions.
The Moisil-Teodorescu system is closely related to the Maxwell system of elect romagnet ic

Þeld equat ions and to the Dirac system of quantum elect rodynamics for part icles with mass


































