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B ou n da r y va l u e pr obl em w i t h an in c l i n ed d er i vat i v e f o r a n on l in ea r
equ at ion w i t h an in v o l u t i on in a r ec t an g l e.

K ornut a, A . A .

A bst ract . One of the important areas of research in applied nonlinear dynamics is the
study of mathemat ical models of processes and phenomena of nonlinear opt ics that exhibit
various modes of self-organizat ion of the light Þeld. It is the models of nonlinear opt ics by
controlling the internal parameters of the system that make it possible to implement a wide
range of changes in the light Þeld in experiments. One of such systems is an opt ical device,
which is a specially arranged external contour, which is called a Òtwo-dimensional feedback loopÓ
consists of various opt ical devices (lenses, prisms, etc.) and a thin layer of a nonlinear medium. As
models describing the dynamics of nonlinear opt ical systems with feedback, ordinary di! erent ial
equat ions, part ial di! erent ial equat ions, funct ional di! erent ial equat ions with the transformat ion
of spat ial variables can be used, the type of which is determined by the device of the feedback
loop, thechoiceof parameters, condit ions at theboundary. TheconÞgurat ion of thearea in which
the corresponding model is considered is determined by the transverse aperture of the system.

In the art icles by A. V. Razgulin, E. P. Belan, one-dimensional problems in a circle with
rotat ion t ransformat ion, problems on a segment with reßect ion t ransformat ion were considered,
a two-dimensional problem in a circle with rotat ion t ransformat ion, as well as with a combinat ion
of rotat ion and radial compression, was invest igated. The problem for the ring was considered
in the works by A. A. Kornuta and V. A. Lukianenko [23]. Non-classical problems in part ial
di! erent ial equat ions that are close to the considered ones are invest igated in the works by
A. L. Skubachevsky and his students.

The dynamics of solut ions to the problems under considerat ion largely depends on the
boundary condit ions. As a rule, boundary value problems with Neumann condit ions are
invest igated. However, it is known that boundary condit ions with an oblique (oblique) derivat ive
make it possible to model spiral waves that occur in nonlinear opt ical systems.














































