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1. Mehdi Nadjafikhah and Vahid Shirvani-Sh, Lie symmetries and conservation laws of the
Hirota—Ramani equation, Commun Nonlinear Sci Numer Simulat, 17 (2012), 4064-4073.

Abstract. In this paper, Lie symmetry method is performed for the Hi-
rota—Ramani (H-R) equation. We will find the symmetry group and optimal
systems of Lie subalgebras. Furthermore, preliminary classification of its
group invariant solutions, symmetry reduction and nonclassical symmetries
are investigated. Finally conservation laws of the H-R equation are presented.

2. Mehdi Nadjafikhah and Vahid Shirvani-Sh, Lie Symmetry Analysis of Kudryashov-
Sinelshchikov Equation, Mathematical Problems in Engineering, Volume 2011, Article
ID 457697, 9 pages doi:10.1155/2011/457697.

Abstract. The Lie symmetry method is performed for the fifth-order non-
linear evolution Kudryashov- Sinelshchikov equation. We will find ones and
two-dimensional optimal systems of Lie subalgebras. Furthermore, prelimi-
nary classification of its group-invariant solutions is investigated.

3. Vahid Shirvani-Sh and Megerdich Toomanian, Lie symmetry analysis of generalized
Camassa-Holm equation with dispersive effect term, The 6" Seminar on Geometry
and Topology, 18-20 September 2011, Bonab Uninersity, Bonab, Iran.

Abstract. In this paper, the Lie symmetry method is performed for the gen-
eralized Camassa-Holm equation (GCH). we will find the preliminary clas-
sification of its group-invariant solutions for the GCH equation. This latter
provides a reduced forms of GCH equation. Furthermore, optimal systems of
Lie algebras are investigated.

4. Vahid Shirvani-Sh and Mehdi Nadjafikhah, Conservation laws and exact solutions of
the Whitham-type equations, Submited.

Abstract. In this paper, we study conservation laws for some partial differ-
ential equations. It is shown that interesting conserved quantities arise from
multipliers by using homotopy operator that is a powerful algorithmic tool.
Furthermore, the invariance properties of the conserved flows with respect to
the Lie point symmetry generators are investigated via the symmetry action
on the multipliers. Furthermore, the similarity reductions and exact explicit
solutions are provided.
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5. Vahid Shirvani-Sh and Mehdi Nadjafikhah, Symmetry classification and conservation
laws for higher order Camassa-Holm equation, Submited.

Abstract. Lie symmetry group method is applied to study for the higher
order Camassa-Holm equation. The symmetry group and its optimal sys-
tem are given. Furthermore, preliminary classification of its group invariant
solutions, symmetry reduction and nonclassical symmetries are investigated.
Finally conservation laws for the higher order Camassa-Holm equation are
presented.
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Abstract

In this thesis, we study Lie symmetry method for partial differential equations to find sym-
metry groups, invariant solutions, exact solutions and general solutions. Also, by study the
adjoint representation of the obtained symmetry groups on its Lie algebras, we will find the
preliminary classification of its group-invariant solutions from which every other solution can
be derived. Different methods to find conservation laws will be reviewed and finally, optimal
method for calculating conservation laws is presented. Finally some connections between
symmetries and conservation laws will be studied to find new conservation laws.

Keywords: Partial differential equations, Lie transformation groups , Lie symmetry,
Invariant solutions, Conservation laws.
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