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Boundary value problem with an inclined derivative for a nonlinear
equation with an involution in a rectangle.

Kornuta, A. A.

Abstract. One of the important areas of research in applied nonlinear dynamics is the
study of mathematical models of processes and phenomena of nonlinear optics that exhibit
various modes of self-organization of the light beld. It is the models of nonlinear optics by
controlling the internal parameters of the system that make it possible to implement a wide
range of changes in the light beld in experiments. One of such systems is an optical device,
which is a specially arranged external contour, which is called a @wo-dimensional feedback loopO
consists of various optical devices (lenses, prisms, etc.) and a thin layer of a nonlinear medium. As
models describing the dynamics of nonlinear optical systems with feedback, ordinary di! erential
equations, partial di! erential equations, functional di! erential equationswith the transformation
of spatial variables can be used, the type of which is determined by the device of the feedback
loop, the choice of parameters, conditions at the boundary. The conbguration of the area in which
the corresponding mode is considered is determined by the transverse aperture of the system.

In the articles by A.V. Razgulin, E. P. Belan, one-dimensional problems in a circle with
rotation transformation, problems on a segment with ref3ection transformation were considered,
atwo-dimensional problem in a circle with rotation transformation, aswell aswith a combination
of rotation and radial compression, was investigated. The problem for the ring was considered
in the works by A. A. Kornuta and V. A. Lukianenko [23]. Non-classical problems in partial
di! erential equations that are close to the considered ones are investigated in the works by
A. L. Skubachevsky and his students.

The dynamics of solutions to the problems under consideration largely depends on the
boundary conditions. As a rule, boundary value problems with Neumann conditions are
investigated. However, it is known that boundary conditions with an oblique (oblique) derivative
make it possible to model spiral waves that occur in nonlinear optical systems.





































































