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1. Lashkarian E., Saberi E. and Hejazi S. R. (2016), ”Symmetry reductions and exact
solutions for a class of nonlinear PDESs”. Asian-European Journal of Mathematics,

9(3), pp. 1650061.

Abstract: This paper uses Lie symmetry group method to study a
special kind of PDE. By using the Lie symmetry analysis, all of the ge-
ometric vector fields of the equation are obtained; the symmetry reduc-
tions are also presented. Some new nonlinear wave solutions, involving

differentiable arbitrary functions are obtained.

2. Saberi E. and Hejazi S. R. (2018), "Lie symmetry analysis, conservation laws and
exact solutions of the time-fractional generalized Hirota-Satsuma coupled KdV sys-

tem”. Physica A: Statistical Mechanics and its Applications, 492, pp. 296-307.

Abstract: In the present paper, Lie point symmetries of the time-
fractional generalized Hirota-Satsuma coupled KdV (HS-cKdV) system
based on the Riemann-Liouville derivative are obtained. Using the de-
rived Lie point symmetries, we obtain similarity reductions and conser-
vation laws of the considered system. Finally, some analytic solutions
are furnished by means of the invariant subspace method in the Caputo

sense.

3. Saberi E., Hejazi S. R. and Dastranj E. (2018), ”A new method for option pricing via
time-fractional PDE”. Asian-European Journal of Mathematics, 11(5), pp. 1850074.

Abstract: In this paper, power options pricing is driven via time-
fractional PDE when the dynamic of underlying asset price follows a
regime switching model in which the risky underlying asset depends on
a continuous-time hidden Markov chain process. An exact solution for

power options pricing is driven under our considered model.

4. Saberi, E. and Hejazi S. R. (2019), A comparison of conservation laws of the

Boussinesq system”. Kragujevac Journal of Mathematics, 43(2), pp. 173-200.

'o



Abstract: In this work we study the Boussinesq system, which is a nat-
ural model for the propagation of long waves on the surface of water with
a small amplitude and is used to compute a complete set of local con-
servation laws of the model through the direct method. In this method,
some local multipliers are found to construct the fluxes of the conserva-
tion law. These multipliers are used to find new conservation laws via
another method such as Noether’s theorem, Boyer’s formulation, Homo-
topy operator method and Ibragimov’s theorem. It is noteworthy that
this paper reviews these methods to compare all obtained fluxes and local

conservation laws.

5. Hejazi S. R., Saberi E. and Lashkarian E. (2019), ”Symmetry group, Hamiltonian
equations and conservation laws of general three-dimensional anisotropic non-linear
sourceless heat transfer equation”. Computational Methods for Differential Equa-

tions, 7(1), pp. 54-68.

Abstract: In this paper Lie point symmetries, Hamiltonian equations
and conservation laws of general three-dimensional anisotropic non-linear
sourceless heat transfer equation are investigated. First of all Lie sym-
metries are obtained by using the general method based on invariance
condition of a system of differential equations under a prolonged vector
field. Then the structure of symmetry operators as a Lie algebra are
clarified and the classification of subalgebras under adjoint transforma-
tion is given. Hamiltonian equations including Hamiltonian symmetry
are obtained. Finally a modified virsion of Noether’s method including
the direct method are applied in order to find local conservation laws of

the equation.

6. Hejazi S. R. and Saberi E. (2019), ”Classification of the anisotropic non-linear time-
fractional diffusion equations with a source term via Lie point symmetries” Submit-

ted to Communications in nonlinear science and numerical simulation.

Conference articles:

1. Hejazi S. R., Saberi E. and Lashkarian E. (2015), "Integration of ordinary differential
equations”; 12th Seminar on Differential Equations and Dynamical system,Tabriz,

Iran.
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Abstract: An application of differential geometry in ordinary differen-
tial equations (DE) is considered. One of the most appealing applications
of Lie group theory is to the problem of integrating ordinary DE. In this
paper, We introduce a method for finding the general solutions of ODEs

by using the symmetry Lie group of a given system of ODEs.

2. Hejazi S. R., Lashkarian E. and Saberi E. (2016), ”"Classification of n-th order ODEs
under a given symmetry group”, the 13th International Seminar on Differential

Equations, Dynamical Systems and Applications, Isfahan.

Abstract: Classification of n-th order ordinary differential equations
(ODE) under a given symmetry group is considered. This classification
is based on the group of transformations called symmetry group, those

are invariant under these transformations.

3. Saberi E. and Hejazi S. R. (2017), "Invariant subspace method and some exact
solutions of the time-fractional generalized Hirota-Satsuma coupled KdV system”,

the 9th Seminar on Geometry & Topology, Maragheh, Iran.

Abstract In this paper, an analytic solution of the time-fractional
generalized Hirota-Satsuma coupled KdV (HS-cKdV) system based on
the Caputo derivative is furnished by means of the invariant subspace

method.

4. Saberi E. and Hejazi S. R. (2017), ” Classification of the nilpotent Lie algebras over
fields of characteristic not 2 up to dimension 5 including their Lie subalgebras”, the

9th Seminar on Geometry & Topology, Maragheh, Iran.

Abstract: In this paper classiffication of nilpotent Lie algebras over
fields of characteristic not two up to dimension five including their Lie
algebras are given. The process of Lie subalgebras classiffication is by
constructing an inner automorphism on the associated Lie algebra to
find those Lie subalgebras which are equivalent under the defining Lie

bracket.
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Aabstract

The scope of this thesis is to analysis geometric aspects of Lie theory of differential
equations in order to study solutions and conservation laws of general non-linear heat
transfer equation including its extension to fractional form. The thesis is written in seven
chapters.

The first chapter contains the basic notations and definitions of geometric concepts,
such as jet space, prolongation, Lie symmetries, equivalence transformations, etc. Also,
some basic concepts of fractional calculus are given in this chapter.

The second chapter is devoted to studying the conservation laws, their methods of
calculations and potential symmetries. In Chapter 3 a thorough analysis of the equivalence
transformations, symmetries and conservations laws of the nonlinear wave equations are
presented.The generalization of the Lie group analysis to fractional partial differential
equations and the computation of the conservation laws is included in Chapters 4 and 5.

In Chapter 6, all discussed methods and concepts are implemented for the anisotropic
nonlinear heat transfer equation. The complete classification of admitted point symmetries
is presented. In the last part of the thesis, we present the equivalence transformations of
the time-fractional anisotropic nonlinear heat transfer equation. Then, a classification of
symmetries and conservation laws for one and three-dimensional cases is presented.

Keywords:

Nonlinear heat transfer equations of fractional order, Lie symmetries, Invariant solu-

tions, Conservation law.
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