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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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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.


