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Abstract

Many natural phenomena are described by a system of nonlinear partial differen-
tial equations which is often difficult to be solved analytically, as there is no a general
theory for completely solving of the nonlinear partial differential equations.

One of the most useful techniques for finding exact solutions of the dynamical sys-
tems described by nonlinear partial differential equations is the symmetry method.

In one hand, one can consider symmetry reduction of differential equations and
thus obtain classes of exact solutions.

On the other hand, by definition, a symmetry transforms solutions,into solutions,
and thus symmetries can be used to generate new solutions from old ones.

Initially the symmetry method for solving partial differential equations was devel-
oped by Sophus Lie, to honor this great scientist this method is named Lie symmetry
method.

The purpose of this thesis is to study the Lie symmetries of two-dimensional
nonlinear heat equation, initially with the general form of the diffusion-convection
equation having in mind, yhe study and make necessary changes on it, we reach to
the basic form of two-dimensional nonlinear heat equation. we continue by using the
Lie method for two-dimensional nonlinear heat equation, moreover we introduce the
variable conditions that happens to it, and discuss two conditions of them to finding
symmetries and invariants, henceforth we classify the group invariant solutions and
their optimal system.

We finish thesis with some illustration and conclusions.

Keywords: Lie Group , Lie Algebra , Symmetry , Invariant , Infenitesi-
mal Generator , Nonlinear Heat Equation , Partial Differential Equation , adoint
representation, optimal system.
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