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Optimal Systems and Exact Solutions of
a Nonlinear Maxwell Equation
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Abstract Study the symmetry reductions and exact solutions of a class of second-order nonlinear Maxwell
equation,Firstly,under the constraint of invariable form, the vector fields and symmetries of the equation
are obtained by using Lie group method.Secondly,in order to study the equivalence of symmetry,the one-
dimensional optimization method is used to obtain the optimal system of the equation,and the equation is
reduced with the help of the optimal system.In order to solve the reduced ordinary differential equations,
some parameters are constrained,so solutions are the analytic solutions under the above constraints.Final-
ly,the group invariant solutions in these cases are constructed,and a series of new exact solutions are ob-
tained.
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