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Abstract

Lie groups can be applied to obtain numerical and analytical solutions of PDEs
and ODEs. In this thesis, the Bratu’s equation is considered by LGSM which
firstly is introduced to solve dynamical systems. Comparison of obtained results
and other reported results with various applied methods, manifest that LGSM is
powerful than the otherones.

Then, by comparision of GPS and method method of line, accompained by sta-
bility analysis is applied to cauchy problem of Laplace equation. Exact solutions
of mGVE by using the Lie symmetries is obtained and a new method namely
LSGPS is introduced and applied to obtain trustfully solutions.

Finally, nonclassical symmetries of a reaction-diffusion equations class achieved
by heir-equations, introduced by nucci, and analytical solutions of extracted equa-

tions is obtained.
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