
16 Partial Differential Equations

Applying substitution (2), for function v Cauchy’s problem for the heat equation in a homogeneous
bar is obtained: L(v) = 0; v(x, 0) = ψ(x). If the function ψ(x) is continuous, then the solution to
this problem is given by the following formula:
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π, from |ψ(x)| ≤M ⇒ |v(x, t)| ≤M .

Note that different specific cases can be examined and the corresponding estimates can be deducted
as in the solutions to problem (9).
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We are concerned with the weak solvability of a class of fourth-order elliptic problems involving
variable exponents. In the qualitative study of PDEs, the impact of an exponent that varies has
been intensively investigated over the last decades, but the interest in variable exponent problems
of fourth-order is much more recent. We continue this fresh line of research and we rely on the
critical point theory to obtain existence and multiplicity results for our problem.
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Several new analytic methods are proposed here basing on the diagonalization procedure for
arbitrary square system of PDEs (partial differential equations) with the piecewise constant coef-
ficients. Engineering applications are done in terms of the boundary value problems regarding the
general wave PDE included all scalar components of the electromagnetic field vector intensities.
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Those mentioned results are inspired and supported by [1] - [8]. The tentative constructive gener-
alizations and relevant computer simulations are based on [9].
The outline of research is the following:

1 Introduction: The classical and modern trends in the electromagnetic field theory.

2 Main constructive results: Two new diagonalizing procedures for the systems of PDEs and
their applications to the mathematical modelling in electrodynamics.

3 Discretization scheme: Numerical implementation and computer simulation of the relevant
electromagnetic engineering problems.

4 Conclusions: Specific features of the proposed analytic techniques.

Bibliography

[1] J. Clerk Maxwell, A Treatise on Electricity and Magnetism, 1st ed., vol. 1. Oxford: Clarendon
Press, 1873. - 455 p.

[2] A. Sommerfeld, Electrodynamics. New York: Academic Press, 1959. - 371 p.

[3] A. Angot, Complements de Mathematiques: A l’usage des ingenieurs de l’electrotechnique et
des telecommunications. Paris: Edition de la Revue D’optique, 1961. - 836 p.

[4] A. N. Tikhonov, and A. A. Samarskii, Equations of Mathematical Physics. New York: Perg-
amon Press Ltd., 1963. - 777 p.

[5] R. Mitra, Computer Techniques for Electromagnetics, 1st ed. Intl. Series for Monographs in
Electrical Engineering. Oxford - New York - Toronto - Sydney - Braunschweig: Pergamon
Press, 1973. - 416 p.

[6] A. Le Mehaute, Fractal Geometries: Theory and Applications, Engl. transl. by J. Howlett.
New York: CRC Press, 1991. - 220 p.

[7] C. Caloz, and T. Itoh, Electromagnetic Metamaterials: Transmission Line Theory and Mi-
crowave Applications. The Engineering Approach. New Jersey: John Wiley and Sons Inc.,
2006. - 364 p.

[8] R. Marques, F. Martin, and M. Sorolla, Metamaterials with Negative Parameters: Theory,
Design and Microwave Applications. New Jersey: John Wiley and Sons Inc., 2008. - 315 p.

[9] I. Yu. Dmitrieva, ”Analytical research methods of electromagnetic wave propagation in guided
systems”, Abstract of the Dr. - Engineering habilitation thesis, specialty ”antennas and mi-
crowave structures’, Odessa National Academy of Telecommunications, Odessa, March 2017.
- 44 p. (in Ukrainian).


