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AStudy on the Stability of Coupled
Dynamical Systems

*Nsreen Alasaad,** Mouhammad Alali,*** Abd Albaset Alkhateb
ABSTRACT

In this paper, we define some concepts related to graph theory and
nonnegative matrices, as we illustrate the relationship between
graph theory and non-negative matrices by drawing a digraph
associated with nonnegative matrices. We state some theorems
through which we were able to know some properties of non-
negative matrices as, Irreducible matrices, Primitive matrices,
Stochastic matrices and SIA matrices . Finally, we deal with a
practical application that shows the relationship between non-
negative matrices and digraphs. We also define coupled dynamic
systems and we have proven some theorems that help us in
studying the stability of coupled dynamical systems by relying on
the graph theory and non-negative matrices.

Key words: Nonnegative Matrices, Digraphs, Irreducible
Matrices, Primitive Matrices, Stochastic Matrices, Coupled
Dynamical Systems.

*) master student, Department of mathematics—Faculty of science—Albaath

university Homs—Syria.
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Local Lyapunov Exponents

Researcher's Name: Dr. Mohamad Alali
Address: Mathematics Dept. / Science Fac. [ Albaath Univ.

Email Address: mali@albaath—univ.edu.sy

Abstract

We present in this paper, a local definition of Lyapunov Exponents
of a dynamical system for both Maps and Flows cases. We also,
find a formula to connect values of these exponents with the value
of maximum Lyapunov exponent, which is used universally to
predict existence of chaotic behavior of a dynamical system.

We use a systematic mathematical methods to prove results and
theorems throughout this paper.

Finally, we use some well-known dynamical systems to verify our

results and theorems.

Keywords: Dynamical System, Map, Flow, Chaos, Attractor,

Lyapunov Exponents, Maximum Lyapunov Exponent.
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University of Al-Baath —Faculty of
Science —Department of Physics

aBSTRACT

Theoretically, an attempt was made to study the changes that occur
in the dynamics of local atomic vibrations in the sub-lattices of Si/Fe
alloys by a Bose condensation the local pairs of holes formed in the
valence shells of iron atoms. For that, the dynamics of the sub-lattices
of Si/Fe mixtures were studied, and through it a theoretical study was
studied of the relative probability changes of the Mossbauer effect as
a function of the relative changes of temperature, and that this
dependence has an anomalous behavior. Where information on
changes in the dynamics of the local vibrations of ions was obtained
by relying on Mossbauer spectroscopy and it was also found that the
decrease in the relative potential can be indicated near the
conductivity phase in these relationships. It seemed that the local
hole pairs and the electrons band have a significant effect on the
dynamics of the ion sub-system.
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A study of the electrochemical reduction

of Aspirin at glassy carbon Electrode

Abstract:

In this work, the electrochemical reduction of Aspirin was studied in
moderate, acid and alkaline media, where solutions of potassium
chloride, hydrochloric acid and sodium hydroxide with a
concentration of (0.1 M) were used as supporting electrolytes at
the glassy carbon electrode by using the cyclic voltammetry
method ,where the study showed a single cathodic wave at
reduction in the moderate medium including two electrons resulting
from the reduction of the carboxylic acid group to the aldehyde
group, The kinetics to which the reduction reaction is subject are
determined, The effect of changing Concentration on the reduction

process was studied.

Key Words:
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The thermodynamical state functions
and corresponding constitutive relations
for the Hooke elastic solid in an arbitrary
curvilinear coordinate system

Mountajab Al-Hasan ' & Ghaith Aziz Saleh *

Abstract

The paper concerns the mathematical model that governing the
thermomechanical fields, describing the thermodynamical behavior
of the Hooke nonhomogeneous and anisotropic elastic solid, shortly
called (H), mathematically discussed by Hooke. In the paper, first
we discuss the free energy related to the body volume element as a
function of the strain tensor field and the temperature field, and we
derive the related constitutive relations corresponding to the iso-
thermal process in a curve coordinate system. Next, we discuss the
internal energy related to the same body volume element as function
of the strain tensor field and the entropy field, and we derive the
related constitutive relations corresponding to the adiabatic process
in a curve coordinate system. Then, we discuss the Gibbs thermo-
dynamical potential related to the same mentioned body volume
element as a function of the stress tensor field and the temperature
field, and we derive the related constitutive relations corresponding
to the isothermal process in a curve coordinate system. Finally, we
will end the paper by proposing three problems for discussing.

" Professor At Department of Mathematics—Faculty of Science—Al-Baath University.
* Master Student At Department of Mathematics—Faculty of Science—Al-Baath University.

Key words: The thermodynamical state functions, the corresponding constitutive
relations for the (7H) elastic solid in a curve coordinate system.
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