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FENGSHAN LONG : ON THE COMPLETE GROUP
CLASSIFICATION OF THE NONLINEAR KLEIN-GORDON
EQUATION WITH A DELAY. THESIS ADVISOR : PROF.
SERGEY V. MELESHKO, Ph.D. 123 PP.

KLEIN-GORDON EQUATION/TIME DELAY DIFFERENTIAL
EQUATION/LIE GROUP/INVARIANT SOLUTION

The Klein-Gordon equation without delay is used to model many different
nonlinear phenomena. In modern science many mathematical models also include
delay in consideration. The purpose of this thesis is group analysis of the Klein-
Gordon equation with a delay.

The first part of the thesis results is related with constructing determining
equations of delay differential equations, where the delay depends on time. In spite
of the fact that the method of constructing determining equations with constant
delay is known, at present there are no applications of group analysis to time-
varying delay differential equations. In the thesis, this analysis is developed.

The second part of the thesis is devoted to group classification of the one-
and two-dimensional Klein-Gordon equation with a delay. The one-dimensional
Klein-Gordon equation is considered with a constant delay, whereas for the two-
dimensional Klein-Gordon equation delay is time-varying. Corresponding deter-
mining equations and their general solutions are obtained. Classifications of the

admitted Lie groups are given. Analysis of all invariant solutions is presented.
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