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Development of the approximation method based on the symmetry of systems
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Approximation methods are required when a differential equation is difficult to
be exactly solved. In this study, a new approximation method is developed for partial differential
equations in terms of the symmetry of the system. This method specifically works when we analyze
perturbation problems. When we try to apply conventional method of this type developed before to partial
differential equations, due to the increase of the independent variables, the system often has no
symmetry necessary for the derivation of approximate solutions. However, it is found in this study that,
by fixing a non-perturbation solution, construct constraint equations from it and consider this
constraint equations as well as the original system, we can find symmetries which can be used to derive
approximate solutions of the system.
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