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THE (NORMALIZED) LAPLACIAN SPECTRUM AND RELATED INDEXES OF
GENERALIZED QUADRILATERAL GRAPHS

QI MA!*, HUAPING WANG?

! Department of Mathematics, Zhejiang Normal University, Jinhua 321004, PR. China
“Department of Mathematics, Jiangxi Normal University, Nanchang 330022, PR. China

Copyright © 2021 the author(s). This is an open access article distributed under the Creative Commons Attribution License, which permits
unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

Abstract. In this paper, we introduce the generalized quadrilateral graph Q") (G), which can be got by replacing
each edge of the given graph G with a complete bipartite graph K, ,. We characterize all the spectrum of the graph
o (G) in terms of the given graph. Then we derive the formula for the multiplicative degree-Kirchhoff index, the
Kemeny’s constant and the number of spanning trees of o (G). Finally, we can obtain more about the iterative
graph 0" (G).

Keywords: normalized Laplacian; multiplicative degree-Kirchhoff index; Kemeny’s constant; spanning tree.

2010 AMS Subject Classification: 05C50.

1. INTRODUCTION

1.1. Notions and definitions. Throughout all the paper, we consider a simple and connected
graph G = (V(G),E(G)) with Ny vertices and denote the vertex setof Gby V(G) ={1,2,--- ,Np}.
For any two adjacent vertices s and ¢, we denote it by s ~ . Denote the degree of a vertex s by

ds in G.

*Corresponding author
E-mail address: silvester.ma@ outlook.com

Received November 21, 2020
1108


ASUS
Highlight


Available online at http://scik.org
J. Math. Comput. Sci. 11 (2021), No. 2, 1124-1132
https://doi.org/10.28919/jmcs/5287

ISSN: 1927-5307

THE NUCLEAR EFFECT ANALYSIS IN RELATIVISTIC HEAVY ION
COLLISIONS AT BNL ENERGIES

M. AYAZ AHMAD"

Department of Physics, Faculty of Science, P. O. Box741, University of Tabuk, 71491, Saudi Arabia

Copyright © 2021 the author(s). This is an open access article distributed under the Creative Commons Attribution License,which permits

unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

Abstract In this article, an attempt has been made to understand the behavior of the secondary charged particles
multiplicity distributions produced during the heavy ion collisions at ultra-relativistic energies by using the Hurst
exponent of the two dimensional (2D) factorial moments, Fq. For this purpose the experimental data have been
analyzed by using the “Hurst exponent” in the original intermittency formula by considering different values of
Hurst exponent (H = 1.0, 1.5, 2.0, 2.5). The investigations reveal the power law behavior, exhibited in self-affine or
nuclear effect analysis, better than that in self-similar analysis. Finally, the described works were found very much
significant and also it was within good agreement with some other works.

Keywords: multiplicity distribution; cumulant factorial moments; QGP; simulations, high energy density.

2010 AMS Subject Classification: 82D10.

1. INTRODUCTION

The primary objective of particle physics is to discover the fundamental forces and symmetries,
and the elementary particles in Nature. A hierarchy of constituents of matter has been observed:
macroscopic matter consists of molecules and atoms, the atoms consist of nucleons which in turn
are formed of quarks, anti-quarks and gluons (partons). These results have been obtained by
*Corresponding author

E-mail address: mayaz.alig@gmail.com

Received November 30, 2020
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SOLUTION OF TYPHOID FEVER MODEL BY ADOMIAN DECOMPOSITION
METHOD

AJIMOT FOLASADE ADEBISI*, OHIGWEREN AIRENONI UWAHEREN?, OLUSOLA EZEKIEL
ABOLARIN?, MUSILIU TAYO RAIJI*, JOSEPH A. ADEDEJI!, OLUMUYIWA JAMES PETER?
'Department of Mathematics, Osun State University, Oshogbo, Osun State, Nigeria
?Department of Mathematics, University of Ilorin, Ilorin, Kwara State, Nigeria
3Department of Mathematics, Federal University Oye Ekiti, Ekiti State, Nigeria

“Department of Mathematics, Federal University of Agriculture Abeokuta, Ogun State

Copyright © 2021 the author(s). This is an open access article distributed under the Creative Commons Attribution License, which permits

unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

Abstract. In this paper, we presents a deterministic mathematical model on the dynamics of typhoid fever disease.
The Adomian Decomposition Method (ADM) is used to solve the model equations. In solving the model, the validity
of the ADM is established by the classical fourth-order Runge-Kutta method implemented in Maple 18. In other to
confirm the accuracy of the method, a comparison was carried out between the ADM solution and Runge-Kutta(RK4).
The findings obtained confirm the precision and accuracy of the ADM to cope with the study of morden epidemics.
Keywords: typhoid fever; Adomian Decomposition Method; Runge-Kutta Method.

2010 AMS Subject Classification: 93A30.

1. INTRODUCTION
Typhoid fever is a systemic infection, triggered by the ingestion of infected food or water, caused
by the bacterium Salmonella Typhi. Prolonged fever, fatigue, nausea, loss of appetite, and diarrhea

or even diarrhoea describe acute illness. Symptoms are often non-specific and other febrile

"Corresponding author
E-mail address: fola.adebisi@uniosun.edu.ng
Received December 1, 2020
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DYNAMICS OF A NUTRIENT-PLANKTON MODEL WITH DELAY AND
TOXICITY

RAJINDER PAL KAUR!2* AMIT SHARMA?, ANUJ KUMAR SHARMA*

LK. Gujral Punjab Technical University, Jalandhar, Punjab, India
2pG. Department of Mathematics, Khalsa College Amritsar, Punjab, India

3Department of Applied Sciences, D.A.V. Institute of Engineering and Technology, Jalandhar, Punjab, India

4Department of Mathematics, L.R.D.A.V. College, Jagraon, Punjab, India

Copyright © 2021 the author(s). This is an open access article distributed under the Creative Commons Attribution License, which permits

unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

Abstract. In this paper, a dynamical system exploring the nutrient-plankton interaction has been studied to deter-
mine the impact of toxin liberation delay. It is well known that the toxins liberated by phytoplankton species are
harmful to the growth and the life cycle of zooplankton species. Moreover, the process of toxin liberation is not
immediate, but it follows some time delay. We have observed many significant features of the given model system
like boundedness, positivity, Hopf-bifurcation and its direction, etc. From the analysis of this model, it is observed
that the toxin liberation delay can include complexity in the system as time delay passes through its critical value.
All analytical results are verified through numerical simulations, and some significant findings are interpreted from
the ecological point of view.

Keywords: plankton; toxin liberation delay; Hopf-bifurcation; normal form theory; centre manifold theorem.

2010 AMS Subject Classification: 34C11, 34C23, 34D20, 92B05, 92D40.
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