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Free subgroups in maximal subgroups of GL, (D)
R. Fallah-Moghaddam? and M. Mahdavi-Hezavehi®

?Faculty of Basic Science, University of Garmsar, Garmsar, Iran; ®Department of Mathematical Sciences, Sharif University
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ABSTRACT ARTICLE HISTORY

Let D be a noncommutative finite dimensional F-central division algebra and Received 8 March 2016

M a noncommutative maximal subgroup of GL, (D). It is shown that either M Revised 27 September 2016

contains a noncyclic free subgroup or M is absolutely irreducible and there Communicated by

exists a unique maximal subfield K of My (D) such that K* <1 M, K/F is Galois A. Wadsworth

with Gal(K/F) = M/K* and Gal(K/F) is a finite simple group. KEYWORDS
Division ring; free subgroup;
maximal subgroup

MATHEMATICS SUBJECT
CLASSIFICATION
16K20

1. Introduction

Let D be an F-central noncommutative division ring and take the unit group GL, (D) of the full n x n
matrix ring M, (D) with n > 1. A good reference for the most important results concerning the
subgroups of this unit group, namely the skew linear groups, can be found in [13], as well as [14]
particularly for soluble skew linear groups. But the structure of GL, (D) itself for n > 1 is generally
unknown. One way of looking into this problem is to investigate its maximal subgroups if they actually
exist. For n = 1, the question of the existence of maximal subgroups has not been completely settled yet.
But as an important class of skew linear groups, the structure of maximal subgroups of GL,, (D) has been
investigated recently by several authors. For a more recent set of results, one may consult [1, 2, 6, 8-10].
For instance, it is shown in [8] that there is a close connection between the question of the existence of
maximal subgroups in the multiplicative group of a finite dimensional division algebra and the Albert’s
conjecture concerning the cyclicity of division algebras of prime degree. When D is a finite dimensional
F-central division algebra, every subgroup G of GL, (D) may be viewed as a linear group. Thus, by the
Tits Alternative [15], G contains a noncyclic free subgroup or it is solvable-by-locally finite. Applying
this Alternative, in [10] the structure of maximal subgroups of GL; (D) is investigated. The main aim of
this article is to explore what becomes of the Tits Alternative for the maximal subgroups of GL,(D) in
general. In this direction, we may recall the following results from [4]:

Theorem A. Let D be a noncommutative finite dimensional F-central division algebra and M a maximal

subgroup of D*. If M contains no noncyclic free subgroup, then one of the following statements holds:

(1) Every normal subgroup of D* is either central or contains D'. In particular, D’ = D".

(2) There exists a noncentral normal subgroup N of D* with D’ ¢ N, and a maximal subfield K of D such
that K* is normal in M and M/K* = Gal(K/F) = C,. Furthermore, for every such N, MNN C K*
and D*/NK* = C,,. In particular, M is metabelian, D" C N, G(D) # 1and [D : F] = p*.

Theorem B. Let D be a noncommutative finite dimensional F-central division algebra and M a
noncommutative maximal subgroup of GL, (D). Then, either M contains a noncyclic free subgroup or

CONTACT M. Mahdavi-Hezavehi @ mahdavih@sharif.edu @ Department of Mathematical Sciences, Sharif University of Technology,
P.O. Box 11155-3415, Tehran, Iran.

© 2017 Taylor & Francis
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On solving fractional mobile/immobile
equation

Hossein Pourbashash', Dumitru Baleanu?? and
Maysaa Mohamed Al Qurashi*

Abstract

In this article, a numerical efficient method for fractional mobile/immobile equation is developed. The presented numeri-
cal technique is based on the compact finite difference method. The spatial and temporal derivatives are approximated
based on two difference schemes of orders O(72~*) and O(h*), respectively. The proposed method is unconditionally
stable and the convergence is analyzed within Fourier analysis. Furthermore, the solvability of the compact finite differ-

ence approach is proved. The obtained results show the ability of the compact finite difference.

Keywords

Mobile/immobile equation, time fractional, compact finite difference, Fourier analysis, stability, convergence, solvability

Date received: 4 September 2016; accepted: 29 November 2016

Academic Editor: Praveen Agarwal

Introduction

The governing equation of transport was derived based
on Fick’s law and is commonly called the advection-
dispersion equation (ADE).! The ADE will predict a
breakthrough curve (BTC) that can be described by a
Gaussian distribution function from an instantaneously
releasing solute source.! The interested readers can find
more details in previous studies.””’ Also, the mobile/
immobile model is considered in previous studies.® '?

Here, the time fractional mobile/immobile equation
is studied to the following form'*'?

ou(x, t) n ®u(x,t) Fu(x,t)  du(x, 1)
ot a2 ox (1)
+.f(xst)’ (X,T)E[Oh]X[OTL O<a<l

when the boundary conditions are
u(0,1) = (1)
u(h, 1) = ¢y(1)

and the initial condition is

0<t<T (2)

u(x,0) = glx), O<x<h (3)
where 3%(e)/dt* is the Caputo fractional derivative of
order 0 <a < 1. For getting more information on frac-
tional PDEs the interested readers can refer to.?' >

Some numerical methods have been developed for
the solution of equation (1) such as finite difference
(FD) method'*'? and meshless method.'* Also, the frac-
tional equation is studied by several methods, for exam-
ple, high-order FD scheme for modified anomalous
fractional sub-diffusion equation'>'® and FD method
for a class of fractional sub-diffusion equations.'’

The main aim of this article is to see the perfor-
mances of the compact FD for the fractional mobile/

'Department of Mathematics, University of Garmsar, Garmsar, Iran
2Department of Mathematics, Cankaya University, Ankara, Turkey
3Institute of Space Sciences, Magurele-Bucharest, Romania

*Department of Mathematics, King Saud University, Riyadh, Saudi Arabia
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MODELING AND ALGORITHMS FOR CAPACITATED TRANSPORTATION
NETWORKS WITH POPULATION-DEPENDENT TRAVEL TIMES

SABER SHIRIPOUR!, IRAJ MAHDAVI?, NEZAM MAHDAVI-AMIRI?

ABSTRACT. At special times such as holidays or earthquake events, the traveling population
in different routes to reach the servers such as tourist cities or disaster relief stations increases
significantly. As the traveling population mounts, the travel times among different cities or
stations and thus the total transportation time within the network increases. Thus, in an ap-
propriate model, we need to take into account the actual travel times of routes to organize
the distributed population on the existing transportation network. Here, we consider a capac-
itated location-multi allocation-routing problem with population-dependent travel times as a
transportation network. The objective is to determine appropriate server locations among the
candidate locations, allocation of the existing population at demand nodes to server locations
and determination of movement paths of members to their corresponding servers with respect
to simultaneous change of travel times so that the total transportation time is minimized. It
is assumed that all links are two-way and capacity of the server nodes and arcs for accepting
of population is limited. The problem is formulated as a mixed-integer nonlinear programming
model, and then suitably transformed into a mixed-integer linear programming one. The compu-
tational results confirm that the CPLEX software package is effective to solve small problems.
Here, for large problems, three different solution approaches are presented: a genetic meta-
heuristic, a hybrid heuristic obtained by combining a genetic algorithm and a local search and
an evolutionary simulated annealing. Comparative numerical results show the effectiveness of
the proposed algorithms.

Keywords: Population-Dependent Travel Times, Multi-Allocation, Mixed Integer Linear Pro-
gramming, Genetic Algorithm, Local Search, Evolutionary Simulated Annealing.

AMS Subject Classification: 90B06, 90B10, 90B15, 90B18, 90B20, 90C05, 90C06, 90C11, 90C30,
90C59.

1. INTRODUCTION

Facility location problems are concerned with finding optimal locations of a set of facilities
minimizing the cost of a satisfied set of customers in presence of constraints. These problems
are posed based on four elements: demands or customers, who are considered to be previously
located at points or on routes, facilities to be found, a metric showing traveling times or dis-
tances among facilities and customers, and a space in which facilities and customers are located.
According to service for customers, location problems are often categorized into two types: The
customers are serviced in their own locations, like are engines, and the customers travel to facili-
ties to be served, like schools and hospitals. Also, facilities are often categorized into two groups
of uncapacitated and capacitated. In the former, capacity of each facility is assumed to be incite

!Department of Industrial Engineering, University of Garmsar, Garmsar, Tehran, Iran
e-mail: s_saber2004@yahoo.com
2Department of Industrial Engineering, Mazandaran University of Science & Technology, Babol, Tehran, Iran
e-mail: irajarash@rediffmail.com
3Faculty of Mathematical Sciences, Sharif University of Technology, Tehran, Iran
e-mail: nezamm@sharif.edu
Manuscript received 03 May 2014.
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Valuations on Algebraic Division Algebras
R. Fallah-Moghaddam? and M. Mahdavi-Hezavehi®

*Department of Mathematics, University of Garmsar, Garmsar, Iran; ®Department of Mathematical Sciences,
Sharif University of Technology, Tehran, Iran

ABSTRACT ARTICLE HISTORY

Let D be a division algebra algebraic over its center F. Given a (Krull) valuation Received 19 February 2017

v on F, it is shown that v extends to a valuation on D if and only if for each Revised 20 May 2017

separable element ¢ € D’ there exists a valuation w on K := F(c) extending v Communicated by

on Fsuchthat KN D' C W*, where D' is the derived group of D* and W* isthe A Wadsworth

unit group of the valuation ring W of w. KEYWORDS
Division ring; field;
uniqueness; valuation
MATHEMATICS SUBJECT

CLASSIFICATION
16K20; 16K40; 12B10; 12J20

Given a division ring extension D D F, there is a general criterion presented in [2] for when a valuation
can be extended from F to D. Wadsworth [11] and Ershov [4] also give another criterion for the special
case F = Z(D), dimp D < oo. In this connection one may also consult the results given in [1] and
[6] for 2-finite and algebraic division algebras, respectively. Now, let D be a non-commutative F-central
algebraic division algebra. It is shown in [7] that there exists an element in the derived group D’ not
in F which is separable over F. The aim of this note is to present criterions for when a valuation can
be extended from F to D in terms of the values of the separable elements of D'. More precisely, it is
shown:

Theorem. Let D be an F-central algebraic division algebra and v a (Krull) valuation on F. Then the
following statements are equivalent:
(i) v extends to a valuation on D,
(ii)  For each separable element ¢ € D' there exists a valuation u on K := F(c) extending v on F such
that KND' C U,
(iii) ~ For each commutative separable subfield L/F of D with dimp L < oo there exists a valuation u on L
extending v on F such that LN D' C U*,
(iv)  For each subfield K/F of D with dimp K < oo there exists a valuation u on K extending v on F such
that KN D' C U*.
(v)  For each division F-subalgebra E/F of D with dimp E < 00 there exists a valuation u on E extending
von F such that END' C U*.
Furthermore, in each case when the extension exists, it is unique and on D is given by the formula

w(a) = Wl)ﬂv(NF(u)/p(a))for eacha € D.

CONTACT M. Mahdavi-Hezavehi @ mahdavih@sharif.edu @ Department of Mathematical Sciences, Sharif University of Technology,
P.O. Box 11155-3415, Tehran, Iran.

© 2017 Taylor & Francis



Global analysis of the Babesiosis disease in bovine and tick
populations model and numerical simulation with multistage

modified sinc method

Hosein Pourbashash

Faculty of Basic Science, University of Garmsar, Garmsar, Iran

Abstract

Tick-borne diseases (TBDs) affect 80 of the world’s cattle population, hampering livestock production
throughout the world. In this article we will consider the Babesiosis disease in bovine and tick populations
model. We conduct the local and global stability analysis of the model. We present a dynamic behavior of this
model using an efficient computational algorithm, namely the multistage modified sinc method(MMSM). The
MMSM is used here as an algorithm for approximating the solutions of proposed system in a sequence of
time intervals. In order to show the efficiency of the method, the obtained numerical results are compared
with the fourth-order Runge-Kutta method (RKM). It is shown that the MMSM has the advantage of giving
an analytical form of the solution within each time interval which is not possible in purely numerical

techniques like RKM.

Keywords: The Babesiosis disease in bovine and tick populations model; local stability; global stability;

second compound matrices; Sinc method

1 Introduction

Mathematical modeling of disease are one of the efficient methods for understanding the dynamics of disease.
these models are often a system of nonlinear ordinary differential equations. Testing specific hypotheses

based on clinical data is often difficult since samples cannot always

1



RADICABILITY CONDITION ON GL,(D)
R. FALLAH-MOGHADDAM, H. MOSHTAGH

ABSTRACT. Given an indivisible field F', let D be a finite dimen-
sional non-commutative F-central division algebra . It is shown
that if GL,,(D) is radicable, then D is the ordinary quaternion di-
vision algebra and F'(y/—1) is divisible.

Also, it is shown that when F' is a field of characteristic zero and
m > 5, then GL,,(F) is radicable if and only if for any field exten-
sion K/F with [K : F] < m, K is divisible.

1. INTRODUCTION

Matrix groups over fields are now very well understood and even if
one works over a commutative ring, a very great deal is known. Given
a non-commutative division ring D with center Z(D) = F, the struc-
ture of the skew linear group GL, (D) for n > 1 is generally unknown.
A good account of the most important results concerning skew linear
groups can be found in [19] and [4]. In this article our aim is to study
the structure of a division algebra D, when GL, (D) is radicable. We
recall that, in group theory, a multiplicative group G is called radicable
if for every a € G and n € N, there exists an element b € G such that
b™ = a. The adjective divisible is reserved for abelian G. Throughout
this paper, all division rings are finite dimensional over their centers,
hence the use of the terminology division algebras. A division algebra
D is called radicable if the unit group D* is radicable. In particular,
when D* is abelian, the notion of divisibility and radicability coincide
and D is called divisible (otherwise indivisible). For more information
concerning the structure of radicable groups see [17]. The structure
of divisible abelian groups is well-understood as the following theorem
(cf. [17, Theorem 4.1.5]):

Theorem. Let G be an abelian group. Then G is divisible if and only
if G is a direct sum of copies of Q and of quasicyclic groups.

Key words and phrases. Division algebra; Field; Radicable group.
Mathematics Subject Classification: 16K20, 12E99, 20H25.
1
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ABSTRACT

Slit dampers are one of the best solutions in order to improve seismic properties of offshore fixed platforms which
are the economic arteries in countries with offshore oil fields. These types of dampers can be categorized as passive
and yielding dampers. Because of their simple mechanism and also no need for special technology and material,
they has been widely used in different applications. The progressive collapses in structures is so important. Because
of that, in the recent years, many creditable international regulations have emphasized on the consideration of this
type of failure (collapse) in the analysis and design of structures. At the end of this paper, it has shown that this type
of damper could be very effective on the offshore fixed metal platforms behavior against earthquakes and
progressive collapse.

KEYWORDS: offshore fixed metal platforms, circular slit dampers, progressive collapse, dynamic analysis

1- INTRODUCTION

The desire to achieve more energy resources leads to special focus to the offshore oil and gas resources and
trying to extract them and so expansion in the construction of offshore platforms. These platforms are under severe
dynamic loads such as earthquake in their service life. Nowadays, it is possible to control and analyze the structure
function by using structure behavior control methods. This could be helpful in order to resist against environmental
forces such as winds, waves and earthquakes which are neither static nor single component forces. For these types of
forces the inertia effects are important and lead to dynamic magnification and cyclic response. Predicting the
magnitudes of these loads are so difficult in comparison with gravity loads, because the temporal and spatial scale of
these phenomena are small. As a result, by the dynamic point of view, new concepts have been developed in the
field of preservation of structures and these concepts are in the different stages of development. If all safety factors
are considered, reconstruction and repairing of a mounted platform is more cost effective in comparison with
mounting and installation of a new platform. If we need to use a platform over its design life, it is essential to
evaluate safety of structures by the appropriate methods. Nowadays, the use of passive control systems is one of the
most widely used energy dissipation systems on offshore platforms. According to the numerous analytical and
experimental studies, these types of dampers have the high energy absorption capacity under a stable hysteresis
behavior. The noticeable advantages of these type of energy dampers are ease of construction, cost effectiveness and
their application in the seismic rehabilitation of existing buildings and new structures. Many researchers use these
types of systems in their offshore platforms: Vandiver and Mitome [1] used storage reservoirs as the tuned liquid
damper (TLD) for the vibrational control of waves in fixed platforms. Lee [2] added viscoelastic materials on the
jacket foundations in order to control offshore structures vibrations subjected to wave random loads. Ou et.al [3]
investigated a numerical method for jacket platforms responses under ice loads using the viscoelastic damper. Jangid
and Patil [4] evaluated the viscous, viscoelastic and friction passive control systems in jacket offshore platforms. Ou
et.al [5] analyzed seismic vibrations in the steel jacket platforms by using the damping isolation system. Komanchi
et.al [6] used friction dampers to strengthen Resalat (Persian Gulf) jacke platform. In this research, a type of jacket
platform has been studied and analyzed for the process of strengthening and investigation of the nonlinear dynamic
behavior of structures under seismic loading. This method has many advantages:

1- Non-elastic deformations are mainly focused on the seismic dampers and failure of the main structure are
greatly reduced or completely eliminated.

* Corresponding Author: Amin Moshtagh, Faculty Member of Civil Engineering of Garmsar University, Garmsar, Iran,
moshtagh amin@yahoo.com
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ARTICLE INFO ABSTRACT
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The hybrid catalyst of (NH4)>(MimAm)40[Mo0;320372(CH3C00)30(H20)72] (MimAm = 3-Aminoethyl-1-methy-
limidazolium) was synthesized by self-assembly strategy. Catalyst was successfully used in the selective
oxidation of various sulfides to corresponding sulfoxides and sulfones. All reactions were performed in water
as a green solvent by 30% aqueous hydrogen peroxide as a green oxidant under mild reaction conditions. The
catalyst showed high conversion and excellent selectivity toward a varied range of substrates and demonstrates
excellent chemoselectivity in which other active functional groups such as hydroxyl and C=C bond have been

tolerated. Also, this hybrid catalyst could be simply separated by filtration, and showed excellent reusability
without loss of activity after seven cycles.

1. Introduction

Sulfide oxidation is one of the basic reactions in industrial organic
synthesis because sulfoxides and sulfones are key intermediates for the
manufacture of a wide variety of valuable products [1]. An additional
challenge in this respect is to make such processes environmentally
friendly; since development of catalytic processes which remove the use
of hazardous reactants and reduce waste remains an important goal
[2,3].

In recent years, oxidation of sulfides to sulfoxides/sulfones using
H,0, as an environmentally friendly oxidant and various recoverable
transition metal-based catalysts have been attracted enormous interest
in the context of developing sustainable catalytic systems for this
transformation [4,5].

Between various examined catalysts, polyoxometalates (POMs)
have been received much attention both in industrial and academic
application [6,7]. Polyoxometalates (POMs) are a large class of metal-
oxygen clusters with unique variety of structures and properties that
make them useful in catalysis, materials science and medicine [8,9].

Various types of polyoxometalates such as Keggin and Keplerate are
found to be able to activate H;O, molecules and efficient catalysts for
the oxidation of organic compounds as well as sulfides [10-14].

For the first time, Rezaeifard et al. [13] reported that Keplerate
polyoxometalates are efficient catalysts for the selective oxidation of
sulfides. However, the catalytic performance of these compounds in the
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oxidation of organic compounds really lags behind [14].

Furthermore, most catalysts are used in liquid phase homogeneous
or biphasic reaction systems. Although these catalytic systems showed
good performance in liquid phase oxidation, the isolation and recycling
of catalyst from the homogeneous systems is difficult.

Previous works showed that immobilization of homogeneous cata-
lysts on solid supports are attractive because these catalysts have the
advantages of being easier to recover and to recycle. Unfortunately,
these catalytic systems still suffer from slow reaction rates, leaching of
active components or very complex catalyst preparations [15,16]. Thus,
the liquid-solid heterogeneous selective oxidation of sulfides with H,O,
into sulfoxides or sulfones and the elaboration of such catalysts are still
challenging goals. Ionic liquids (ILs) are usually defined as compounds
with melting points below 100 °C and consisting entirely of ions, most
typically organic cations and inorganic anions [17].

Rickert et al. [18] in 2007 synthesized a novel organic-inorganic
hybrid by POM as the counter negative ions for ILs. Also, Wang et al.
[19-23] prepared a series of POM-based catalysts by pairing functio-
nalized IL-cations with POM-anions, and reported that the resulting
solid catalysts were highly active, conveniently recoverable, and
reusable in acid-catalyzed or redox reactions.

From the viewpoint of green chemistry, oxidations of hydrophobic
organic compounds that be accomplished in green solvent have been
received a great deal of attention because of their high efficiency and
straightforward synthetic protocols [24,25]. If the water-insoluble


http://www.sciencedirect.com/science/journal/15667367
http://www.elsevier.com/locate/catcom
http://dx.doi.org/10.1016/j.catcom.2017.04.050
http://dx.doi.org/10.1016/j.catcom.2017.04.050
mailto:Riahim91@gmail.com
mailto:Riahim91@yahoo.com
http://dx.doi.org/10.1016/j.catcom.2017.04.050
http://crossmark.crossref.org/dialog/?doi=10.1016/j.catcom.2017.04.050&domain=pdf

Received: 23 October 2017

Revised: 15 December 2017

Accepted: 19 December 2017

DOI: 10.1002/a0c.4275

FULL PAPER

é\)pplied talli
rganometallic
Wl LEY Ch%mistry

An organic-inorganic heterogeneous catalyst based on
Keplerate polyoxometalates for oxidation of
dibenzothiophene derivatives with Hydrogen peroxide

Reza Fareghi-Alamdari® | Negar Zekri' | Ahmad Jamali Moghadam? |
Khadijeh Tavakoli Hafshajani®> | Mostafa Riahi Farsani>*

! College of Chemistry and Chemical
Engineering, Malek-Ashtar University of
Technology, Tehran 16765-3454, Iran

2Department of Chemistry, University of
Garmsar, Garmsar, Iran

*Young Researchers and Elite Club,
Islamic Azad University, Shahrekord
Branch, Shahrekord, Iran

“Department of Chemistry, Faculty of
Sciences, Islamic Azad University,
Shahrekord Branch, Shahrekord, Iran

Correspondence

Mostafa Riahi Farsani, Young Researchers
and Elite Club, Islamic Azad University,
Shahrekord Branch, Shahrekord, Iran;
Department of Chemistry, Faculty of
Sciences, Islamic Azad University,
Shahrekord Branch, Shahrekord, Iran.
Email: riahim91@gmail.com;
riahim91@yahoo.com

1 | INTRODUCTION

An organic-inorganic material (NH,),(MimAM)40[Mo0;3,037(CH3CO0);3o(H,0),]
have been synthesized by reacting [(NH4);,[Mo"";, M0" 60057,(CH;CO0)3,(H,0)5]
with the ionic liquid 3-Aminoethyl-1-methylimidazolium bromide. The catalyst
showed remarkably a high catalytic performance in the oxidation of
dibenzothiophene (DBT) derivatives with H,O, 35% as a safe and green oxidant.
The main parameters affecting the process including catalyst, acid additive, hydrogen
peroxide amounts and temperature have been investigated in detail. Sulfur removal
of DBT in n-heptane reached to 98.3% yield at 40 °C using 2.5 mmol H,0, and
100 mg of (NH,),(MimAM),o[Mo0,3,037,(CH3CO0);(H,0),,] after 90 min. Under
the optimal conditions, BT (benzothiophene), DBT (dibenzothiophene) and
4,6-DMDBT  (4,6-dimethyl-dibenzothiophene) achieved high desulfurization
efficiency. Our results showed that the reactivity order of different model sulfur
compounds are thiophene <4,6-dimethyl dibenzothiophene< dibenzothiophene.
The catalysts could be easily separated from the reaction solution by simple filtration

and recycled for several times without loss of activity.

KEYWORDS

dibenzothiophene, hydrogen peroxide, ionic liquid, keplerate, oxidation

different countries. According to ‘EU Euro V’ standards
the sulfur in fuel will be limited to 10 ppm.*!

In recent years, with the development of the automobile
industry, producing sulfur-free gasoline and diesel has
been attracting more attention from the both environ-
ment and industry viewpoints in the world."*! The
combustion of sulfur-containing compounds in transpor-
tation fuels leads to the emission of sulfur oxide (SO,)
gases. These gases are the main reason for the formation
of sulfates and acidic rains.®’ Also, noble metals in
catalysis convertor systems can be damage with trace
amounts of sulfur in fuel. Therefore, more stringent rules
for amounts of sulfur content in fuels are determined in

During the last few decades development of new green
catalytic processes to convert these sulfur-containing
compounds into other harmless forms such as sulfone
has already been attracted considerable attention.!”
Conventionally, sulfur-containing compounds in fuels
are removed via various routes, such as adsorption, oxida-
tion, bio desulfurization, hydrodesulfurization (HDS) and
oxidative desulfurization (ODS). Hydrodesulfurization
(HDS) is highly efficient in removing thiols, sulfides and
disulfides using excess hydrogen at temperatures higher
than 400 °C and pressures higher than 0.3 MPa condition,

Appl Organometal Chem. 2018;e4275.
https://doi.org/10.1002/a0c.4275
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Abstract

A bi-objective stochastic capacitated multi-facility location—allocation problem is presented where the customer demands have
Bernoulli distributions. The capacity of a facility for accepting customers is limited so that if the number of allocated customers
to the facility is more than its capacity, a shortage will occur. The problem is formulated as a bi-objective mathematical
programming model. The first objective is to find optimal locations of facilities among potential locations and optimal
allocations of stochastic customers to the facilities so that the total sum of fixed costs of establishment of the facilities and
the expected values of servicing and shortage costs is minimized. The second objective is to balance the number of allocated
customers to the facilities. To solve small problems, the augmented e-constraint method is used. Also, two metaheuristic
solution approaches, non-dominated sorting genetic algorithm II (NSGA-II) and controlled elitist non-dominated sorting
genetic algorithm II (CNSGA-II), are presented for solving large problems. Several sample problems are generated and with
various criteria are tested to show the performance of the proposed model and the solution approaches.

Keywords Capacitated location—allocation problem - Bi-objective model - Stochastic demands - Augmented e-constraint

method - Metaheuristic algorithm

1 Introduction

Determination of locations of facilities is a critical element
in strategic planning. The term “location problem” refers
to the formulation, modeling, and solution of a class of
problems, which can best be defined as locating a set of
servers (facilities) in a given space to minimize the cost
of satisfying a set of customers (demands) considering a
set of restrictions. Location—allocation problem is a branch
of facility location problem in which an optimal number
of facilities are located in a feasible region such that each
facility serves a set of customers. Generally, the objective
of the location—allocation problem is to minimize traveling
costs from facilities to costumers. In the literature, there are
various models considering various features of real location—
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allocation problems. The issue of equity in cost or equity in
allocation of customers is a significant feature attracting the
attention of many researchers. In these problems, however,
from the providers’ points of view, allocation of customers
to facilities should be fair, that is, each facility should have
almost the same workload as other facilities. Applications of
balanced models can be seen in the Territory Design (Kalc-
sics et al. 2005) and location of antennas for mobiles. More
details on equity measurement in the location problems can
be found in Berman and Kaplan (1990), Erkut (1993), Marsh
and Schilling (1994), Eiseltand Laporte (1995), Drezner et al.
(2009), Marin et al. (2010), and Marin (2011). But, separate
optimization of these two objectives, minimization of the
weighted sum of distances traveled by the customers and
minimization of the differences of the facility workloads, is
impractical. So, an interaction between the objectives should
be considered and optimization of the objectives should be
considered simultaneously. Also, in location problems, cus-
tomers’ demands for a service are usually considered to be
deterministic. This, of course, is a rare occurrence in real-
ity. The information space (customers’ demands) is usually
expected to be uncertain. There are different typical examples
of location problems with uncertain demands such as postal

@ Springer
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In this study, the effect of CuO nanoparticles on antifungal activity of polyurethane/CuO coating film was
studied. CuO nanoparticles with concentrations of 1%, 2% and 5% w/v were prepared. Characterisation of
nanoparticles and the coated surface were carried out using UV-vis Spectroscopy, DLS, XRD and TEM. The
images of TEM were used to study the dispersion of nanoparticles in the coating film. The best nanoparticle size
distribution was obtained in a coating with 2wt% of nanoparticles, in which by further increasing the con-

centration up to 5 wt%, the nanoparticles dispersion was diminished and rather accumulation was observed in
the coating film. The antifungal activity of polyurethane /CuO coating film against one type of fungus (peni-
cillium) was measured by disc-diffusion method and the optimum conditions were determined.

1. Introduction

Nanotechnology involves tailoring of materials at the atomic level
to achieve unique properties, which can be suitably manipulated for
some desired applications. Recently, metal and metal-oxide nano-
particles have been attractive as novel platforms for biomedicine and
bio- nanotechnology [1,2]. Metal and metal-oxide nanoparticles pro-
vide solutions to scientific and ecological challenges in diverse areas,
such as, medicine, electronics, energy, coatings, packaging, and cos-
metics. Several physical and chemical methods have been used to
synthesize the nanoparticles, and these include techniques involving
aerosol technologies, lithography, laser ablation, and UV irradiation. In
addition, microbial cells, such as, algae, bacteria, and fungi, are known
to produce metal and metal-oxide nanoparticles intracellularly or ex-
tracellularly [3,4]. Suspended and supported Cu and CuO nano-
particles, for antibacterial applications, have been studied extensively,
not only concerning their synthesis methodologies and bactericidal
behaviors, but also for the possible toxicological impacts on the en-
vironment and human health. Factors affecting their antibacterial ca-
pacity include the size, shape, accessibility, dispersion, support and etc.
[5].

Sow et al. examined the effect of alumina and silica nanoparticles on
properties of water-based polyurethane coatings, which showed that

* Corresponding author.
E-mail address: Hamidghorbani6@gmail.com (H.R. Ghorbani).
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the addition of silica nanoparticles is caused a significant increase in
coating adhesion to its substrate, but Nano-alumina hasn’t a significant
effect on improvement of the property. They also stated that the dif-
ference between silica and alumina nanoparticles is directly related to
the distribution of these nanoparticles. They studied the Enhancement
of Nano-base coating properties of cellulosic crystals. They stated that
these nanoparticles can significantly improve wear and scratch re-
sistance but do not have a significant effect on the adhesion strength of
coating and the apparent change in coating quality [6]. In general,
different nanoparticles have been studied by researchers in coatings,
and among them zin oxide particles (Cuo) have been studied widely
[7]. One of the areas where many studies have focused on is the effect
of metal-oxide nanoparticles on the transparent protective properties of
folds against ultraviolet waves of the sun. As these studies have shown,
the use of copper oxide nanoparticles in polyurethane resin coatings,
acrylics, polyurethane / acrylic water bases, alkaline silicone water
base and other transparent coatings, significantly improved the re-
sistance of these coatings against the UV waves and prevent the damage
and color changes of these coatings dramatically [8,9]. Also, many
studies have focused on the effect of increasing the copper oxide na-
noparticles on transparency of folds on the mechanical and abrasive
properties of these coatings and have achieved significant results. In
this regard, a study on the effect of silica-bonded titanium dioxide and

Received 23 December 2017; Received in revised form 30 March 2018; Accepted 12 May 2018
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Abstract

In this paper, the effect of multi-walled carbon nanotubes on the properties of concrete was
evaluated in the post-heat treated condition. Following this, a number of cylindrical
specimens (10 x 20 cm) including multi-walled carbon nanotubes in different percentages of
0.5, 1 and 1.5% by weight of cement were cast. Later on, concrete specimens in the electric
furnace were exposed to temperatures of 25, 100, 250,500 and 700°C and after cooling down,
compressive and tensile strength tests were carried out on them. The results showed that by
increasing multi-walled carbon nanotubes in concrete, compressive and tensile strengths of
concrete were increased up to 138% and 88%, respectively. In addition, dissipation of energy
and modulus of elasticity of concrete specimens were up to 2 times more than that of control
concrete specimens. The SEM test results indicated that a strong bond between concrete
particles exists at the room temperature and upper than that.

Keywords: Concrete, Mechanical properties, Multi-walled carbon nanotube, Temperature,
SEM.

1-Introduction

In recent years, a number of studies have been conducted on cement-based composites
containing carbon nanotubes (CNTSs) [1-5]. The CNTs have a unique morphology. They have
been known for its advantages, including high specific surface, various electrical properties,
too high young's modulus (about 2000 GPa), very strong bond between carbon atoms, high
tensile strength (about 50 GPa), high flexural strength and electrical and thermal conductivity
[6-8]. The CNTs have been widely used in fields such as biomedical and electronics.
Nowadays, researchers demonstrated that the CNTs can improve mechanical and
microstructure properties of cement-based composites [9]. At the beginning of researches, the
CNTs were used in cementitious materials in the range of 0.025-2% by weight of cement [10-
13]. Recently, researchers showed that the use of the CNTs in cement-based materials can
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Abstract

The main objective of this study was to assess the performance of concrete containing recycled spring
with various volume fractions of 0.2, 0.4 and 0.6% at temperatures of 25, 100, 250, 500, 700 and
900°C. Furthermore, a comparison between concrete mixes containing steel and polypropylene fibers
was performed using tensile and compressive strength tests to attain an optimum mix design. The
results showed that the compressive and tensile strengths of concrete specimens were improved adding
the percentages of 0.2, 0.4 and 0.6% springs. However, they decreased by increasing volume fraction of
spring. Furthermore, the optimal compressive strength of concrete containing spring was 2-3 times
more than that of concrete containing steel and polypropylene fibers at various temperatures, while
there wasn't any significant difference between the tensile strength of concrete containing spring and
steel fiber. In addition, the use of fiber in concrete caused to decrease the width of the cracks, created
after splitting tensile test, up to 3 times.

Keywords: Fire Engineering, Thermal Effects, Concrete Structures, Compressive and Tensile strength,
Recycled Metal Spring, Steel Fiber, Polypropylene.

1-Introduction

One of the most commonly used construction materials is concrete which has drawn the attention of
researchers throughout the world due to high compressive strength, long life, and low cost. However,
one of the weaknesses of concrete is low tensile strength and even though it is avoided to apply a
tensile load in the design of concrete structures, the propagation of tensile stress sometimes is not
negligible and even the concrete behavior is dominated by tensile cracking. For resolving this
weakness, a number of studies have been conducted on fiber-reinforced concrete. The results
demonstrated that plastic short fiber can improve the performance of concrete noticeably where it
marks a big impression on improving tensile strength, flexibility, and energy absorption capacity of
concrete [Banthia and Sheng, 1996; Bayasi and Zeng, 1997; Dwarakanath and Nagaraj, 1992; Mu et
al., 2000; Li and Kanda, 1998; Kanda and Li, 1998; Li et al., 2000].

In 2000, a study on recycled aggregate concrete by Limbachia et al. [Limbachia et al., 2000] was
conducted. The results showed that the compressive strength of concrete depends on properties of
aggregates. They also concluded that the compressive strength of recycled aggregate concrete can be
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ABSTRACT. Given a non-commutative F-central division ring D,
N a subnormal subgroup of GL, (D) and M a non-abelian max-
imal subgroup of N, if M is a non-abelian soluble maximal sub-
group of N, then, n =1 and D is cyclic of prime degree p with a
maximal cyclic subfield K/F such that the groups Gal(K/F') and
M/(K* N M) are isomorphic. Furthermore, for any « € M \ K*,
we have 2? € F* and D = F[M] = @!_, Ka'.

1. INTRODUCTION

Throughout this paper, all division rings are non-commutative. Let
D be an F-central division ring with multiplicative group D* and take
the unit group GL, (D) of the full n x n matrix ring M, (D). The
subgroup structure of GL, (D) has attracted the attention of several
researchers. See for example, [1], [4], [7], [9], [11], [12], [16], [24], [26],
[32], [33] and [34]. A good reference for the most important results
concerning the subgroups of this unit group, namely the skew linear
groups, can be found in [15] and [32], as well as [33] particularly for
soluble skew linear groups.

The problem of whether the multiplicative group of D contains non-
cyclic free subgroups seems to be posed first by Lichtman in [23]. In
[11] and [12] stronger versions of this problem have been investigated
which deal with the existence of non-cyclic free subgroups in normal or
subnormal subgroups of GL,(D). Also, the question on the existence
of non-cyclic free subgroups in linear groups over a field was studied by
Tits in [34] which asserts that in the characteristic 0, every subgroup of
the general linear group over a field F' either contains a non-cyclic free
subgroup or is soluble-by-finite, and every finitely generated subgroup
either contains a non-cyclic free subgroup or is soluble-by-finite in the
case of prime characteristic. This result of Tits is now referred as the
Tits Alternative. Lichtman in [23] showed that there exists a finitely

Key words and phrases. Division ring; Maximal subgroup, Free subgroup, Sub-
normal subgroup, Soluble group.
Mathematics Subject Classification: 16K20, 20H25, 15A33.
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Abstract

We study a location-allocation-routing problem for distribution of the injured in a disaster
response scenario, considering a three-type transportation network with separate links. A circle-
based approach to estimate the impacts of the disaster is presented. After formulating relations
for computing the percentage of the injured, the destruction percentage and the damage-
dependent travel times, the problem is formulated as an integer nonlinear program. We utilize a
genetic algorithm and a discrete version of the imperialist competitive algorithm for solving
large problems. An empirical study focused on earthquakes in Tabriz, Iran, illustrates
applicability of the proposed model and performance of the proposed algorithms.

Keyword: Location-allocation-routing problem; Multi-type transportation network; Disaster
response; Damage-dependent travel times; Discrete imperialist competitive algorithm

1. Introduction

The term “location problem” refers to the formulation, modeling and solution of a class of
problems which can best be defined as locating a set of servers (facilities) in a given space to
minimize the cost of satisfying a set of customers (demands) regarding some set of restrictions.
Location theory was formally introduced by Alfred Weber (1909). In the literature, the space of
location problems is grouped as discrete (see Scaparra and Scutella, 2001), continuous (see
Neema and Ohgal, 2010, Neema et al., 2011 and Salhi and Gamal, 2003) and network based (see
Scaparra and Scutella, 2001, and Farahani and Hekmatfar, 2009). Transportation networks are
spatial networks in which either vehicle movement or flow of some commodities is allowed
(Sheffi, 1985). There are various transportation networks in the real world such as network of
roads and streets, railways, pipes, aqueducts, and power lines, categorized as land, sea and air
transportation networks. Considering service to customer, location problems are often divided
into two categories: service given to customers in their own locations, like fire stations, and
customers needing to travel to server locations to be served, like hospitals and fuel stations. The
Location-allocation problem is a Weber problem in which an optimal number of facilities are
located in a feasible region with each facility serving a set of customers. Also, a combined
location problem, allocation problem and vehicle routing problem (VRP), is termed as location-
routing problem (LRP) (see Boventer, 1961, Maranzana, 1965, Webb, 1968, Lawrence and
Pengilly, 1969, Higgins, 1972, and Christofides and Eilon, 1969). The objective in a location-
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Abstract

Let Dy, denote the set of k-derangements in S,. In this paper, we determine
the maximum of U = 3" |7(¢) — 4|, over all elements 7 of Dy ». Moreover, the
structure of m € Dy, that maximizes ¥ is a particular bipartite graph.

1 Introduction

Suppose that S,, is the symmetric group on the set [n] = {1,2,...,n}. Let [n]* (1 <
k < n) denote the set of all subsets containing k distinct elements of [n]. The group
S, acts in the natural way on [n]*. In other words, for each m € S,,,

{ih ey ik}ﬂ = {ﬂ-(il)a cee 77T(ik)}'

A k-derangement in S,, is a permutation 7 on [n] that leaves no k-subset of elements
fixed. In other words, ™ # = for all z € [n]*. Let Dy, denote the set of k-derangements
of Sy,. Specifically, if £ =1, then D,, = D, is the set of derangements in S,,, that is,
the set of permutations in S,, without fixed points. Suppose that 7 € S,,. Construct
a bipartite graph I'; = (X UY, E), corresponding to 7, where X = {x; : i € [n]},
Y ={y;:i€[n]} and E = {(z;,y;) : i, 7 € [n],7(i) = j}.

In the current paper, we measure how much derangement is actually disordered. For
this, the following term is defined:

n

V=" |m(i) il

i=1

Then, let U denote the maximum of ¥, over all elements 7 of Dy ,,. ¥ is determined
and it is shown that ¥ is independent of k.
The following proposition determines all permutations that belong to Dy, .

PROPOSITION 1 (]2]). A permutation o € S, is a k-derangement if and only if
the cycle decomposition of o does not contain a set of cycles whose lengths partition

k.
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Abstract

The main aim of this paper is to propose an efficient and suitable numerical procedure based
on the local meshless collocation method for solving the two-dimensional modified anomalous
sub-diffusion equation. The fractional derivative is based on the Riemann-Liouville fractional
integral. Firstly, a finite difference scheme with O(7) has been employed to discrete the time
variable and also the local radial basis-finite difference (LRBF-FD) method is used to discrete
the spatial direction. For the presented numerical technique, we prove the unconditional sta-
bility and also obtain an error bound. We employ a test problem to show the accuracy of
the proposed technique. Also, we solve the mentioned model on irregular domain to show the
efficincy of the developed technique.

Keywords: Riemann-Liouville fractional derivative, RBF-FD method, Finite difference scheme,
Stability analysis, Convergence analysis, Energy method.

Mathematics Subject Classification: 66M70, 35R11.

1 Introduction

The aim of the current paper is to propose an unconditionally stable numerical scheme for the
solution of two-dimensional modified anomalous sub-diffusion equation

Ou(z,y.t) _ (A o @”3) {82U(x,y,t) | Pulz,y,t)

BT +B

otl—« Otl—8 + g(m,y,t),

O<x<L, O<y<L,  0<t<T,
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Abstract

In this paper, we apply the new algorithm of reproducing kernel method to give the approximate
solution to some functional-differential equations. The numerical results demonstrate the accu-
racy of the proposed algorithm.

Keywords

Reproducing Kernel Hilbert Spaces, Functional-Differential Equations, Approximate Solutions

1. Introduction

The subject of differential equations is a wide field in pure and applied mathematics, engineering, physics,
chemistry, biology, psychology and other fields. All of these disciplines are associated with the properties of
differential equations of various types. Pure mathematics discusses existence and uniqueness of solutions, while
applied mathematics emphasizes the rigorous justification of the methods for approximating solutions. Differen-
tial equations have a prominent role in modelling virtually each physical, technical and/or biological processes,
from celestial motion, to bridge design, to interactions between neurons.

This paper investigates the approximate solution of the following linear functional-differential equation using
new implementation of the reproducing kernel method (RKM):

y'(x)=9(xy,y",y"), Ay(0)+By(1)=0,Cy’(0)+Dy’'(1)=0, 0 < x <1. 1)
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Multistage Modified Sinc Method for Solving Nonlinear
Dynamaical Systems
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Abstract The sinc method is known as an efficient numerical method for solving ordinary or
partial differential equations but the system of differential equations has not been solved by
this method which is the focus of this paper. We introduce a modified version of sinc method
namely multistage modified sinc method(MMSM) for solving these systems. We illustrate that
the proposed method is able to solve non-simple system while Runge-kutta method(RKM)
has difficultly with these systems. It is shown that the MMSM has the advantage of giving
an analytical form of the solution within each time interval which is not possible in purely
numerical techniques like RKM. Moreover, Due to the great attention to mathematical models
in disease, the detailed stability analysis and numerical experiments are given on the standard
within-host virus infections model.

Received: xxxxxxxxxx, Revised: xxxxxxxxxx, Accepted: XXXXXXXXXX.
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1. Introduction

Sinc methods for the numerical solution of ordinary and partial differential equa-
tions have been extensively studied and found to be a very effective technique,
particularly for problems with singular solutions and those on unbounded domains
that has been developed by Frank Stenger, the pioneer of this field, and his col-
leagues [18]. Sinc methods have many applications in scientific and engineering ap-
plications including heat transfer [10], population growth [1], fluid mechanics[20],
inverse problems [15] and medical imaging [16].
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Application of high-order spectral method for the time fractional
mobile/immobile equation
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Abstract In this paper, a numerical efficient method is proposed for the solution of time frac-
tional mobile/immobile equation. The fractional derivative of equation is described
in the Caputo sense. The proposed method is based on a finite difference scheme in
time and Legendre spectral method in space. In this approach the time fractional
derivative of mentioned equation is approximated by a scheme of order O(72~7) for
0 < v < 1. Also, we introduce the Legendre and shifted Legendre polynomials for
full discretization. The aim of this paper is to show that the spectral method based
on the Legendre polynomial is also suitable for the treatment of the fractional partial
differential equations. Numerical examples confirm the high accuracy of proposed
scheme.

Keywords. Time fractional, mobile/immobile (MIM) equation, finite difference, spectral method, Le-
gendre collocation method, Lagrangian polynomial.
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1. INTRODUCTION

The partial differential equations with fractional derivatives have several applica-
tions in engineering and physics [1, 4, 17]. The existence, uniqueness, and structural
stability of solutions of nonlinear fractional PDE have been discussed in [11]. The
governing equation of transport was derived based on the Fick’s law and is commonly
called the advection-dispersion equation (ADE) (Bear in [3]). The ADE will predict
a breakthrough curve (BTC) that can be described by a Gaussian distribution func-
tion from an instantaneously releasing solute source (Bear in [3]). However, extensive
evidence has shown different findings. In summary, there are two striking features
that cannot be explained by the ADE. First, the peak of the BTC arrives earlier than
what is expected from the ADE (early arrival); second, the tailing of the BTC lasts
much longer than what is expected (the long tail) (Berkowitz, [5]). There are several
candidates of conceptual models that may be applicable for replacing the ADE. The
first is the continuous time random walk (CTRW) as reported by Scher and Lax in
[19], and later introduced to hydrology by Berkowitz and others [6] and [2]. The other
one is the mobile/immobile model (MIM) approach [21]. The MIM approach is based
on a simple hypothesis: not all the pore spaces in a geological medium contribute

Received: 15 December 2016 ; Accepted: 4 February 2017.
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CENTER MANIFOLD ANALYSIS AND HOPF
BIFURCATION OF WITHIN-HOST VIRUS MODEL

H. MOHEBBI"*, A. AMINATAEI?, H. POURBASHASH?, AND A. A. PIRKOOH*

ABSTRACT. A mathematical model of a within-host viral infection is pre-
sented. A local stability analysis of the model is conducted in two ways.
At first, the basic reproduction number of the system is calculated. It is
shown that when the reproduction number falls below unity, the disease
free equilibrium (DFE) is globally asymptotically stable, and when it ex-
ceeds unity, the DFE is unstable and there exists a unique infectious equi-
librium which may or may not be stable. In the case of instability, there
exists an asymptotically stable periodic solution. Secondly, an analysis of
local center manifold shows that when Ry = 1, a transcritical bifurcation
occurs where upon increasing g greater than one the DFE loses stability
and a locally asymptotically positive infection equilibrium appears.

1. INTRODUCTION

The classical mathematical model of within-host virus infection [10],[8]:

T(t) = f(T)—kVT,
T*(t) =kVT — BT*, (1.1)
V(t) = NBT* — AV (-kVT),

is developed [11] to the following model:
T(t) = f(T) - k\VT — koTT™,
T*(t) =kVT + kTT* — BT, (1.2)
V(t) =NBT* =4V — ksVT — k, VT,

2010 Mathematics Subject Classification. 37TN25, 34C05, 37L10.

Key words and phrases. Within-host virus model, Local and global stability, Center man-
ifold, Reproduction number, Hopf Bifurcation.
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Abstract. Let M be an R-module. The module M is called multiplication if for
any submodule N of M we have N = IM, where I is an ideal of R. In this paper
we state some basic properties of submodules of these modules. Also, we study the
relationship between the submodules of a multiplication R-module M and ideals of
ring R. Finally, by definition of semiprime submodule, we state some properties of
radical submodules of multiplication modules.

Key words and Phrases: Multiplication module, prime submodule, primary sub-
module.

Abstrak. Diberikan ring R dan diketahui M adalah R-modul. Modul M disebut
modul multiplikasi jika untuk setiap submodul N di M memenuhi sifat N = I M,
untuk suatu ideal I di R. Dalam paper ini diberikan beberapa sifat dasar submodul-
submodul dalam modul multiplikasi. Selain itu diberikan juga hubungan antara
submodul di dalam modul multiplikasi M atas R dan ideal-ideal di dalam ring R.
Dengan menggunakan definisi submodul semiprima, dihasilkan juga beberapa sifat
submodule radikal dalam modul multiplikasi.

Kata kunci: Modul multiplikasi, submodul prima, submodul utama.

1. INTRODUCTION

In this paper all rings are commutative with identity and all modules over
rings are unitary. Let K and N be submodules of an R-module M, we recall that
(N:g K)=(N:K)={reR|rK C N}, which is an ideal of R. Let N be a
proper submodule of an R-module M, then N is called a prime submodule of M,

2000 Mathematics Subject Classification: 13E05, 13E10, 13C99.
Received: 2 Aug 2016, revised: 11 June 2017, accepted: 11 June 2017.

47



INTERNATIONAL JOURNAL OF MANAGEMENT SCIENCE AND ENGINEERING MANAGEMENT

https://doi.org/10.1080/17509653.2018.1467800

Taylor &Francis
Tayior & Francis Group

W) Check for updates

Allocation balancing and minimization of the expected costs in a bi-objective

stochastic capacitated location problem

Saber Shiripour
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ABSTRACT

We consider a stochastic location-allocation problem where optimal locations of facilities among
potential locations and optimal allocations of stochastic customers to the facilities are determined.
Our two main assumptions are: (1) the customer demands have Bernoulli distributions, and (2) the
capacity of a facility for accepting customers is limited so that if the number of allocated customers
to the facility is more than its capacity, a shortage will occur. The problem is formulated as a bi-
objective mathematical programming model where the total sum of fixed costs of establishment of
the facilities and the expected values of servicing and shortage costs and also, the differences of the
facility workloads have to be minimized. To solve the proposed model, the augmented e-constraint
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KEYWORDS

Bi-objective capacitated
location-allocation problem;
stochastic demands;
augmented &-constraint
method

method is used. A sample problem is tested and analyzed to show the performance of the proposed

model.

1. Introduction and literature review

The location-allocation problem is a branch of the Weber
problems in which an optimal number of facilities are
located in a feasible region such that each facility will
serve optimally a set of customers, given by their locations
and weights, in the sense of minimizing the weighted sum
of distances traveled by the customers. The location-allo-
cation problem was first presented by Cooper (1963). The
issue of equity in cost or equity in allocation of customers
is one of the considerable features which has attracted the
attention of many researchers. In these problems, however,
from the providers’ points of view, allocation of customers
to facilities should be fair, that is, each facility should have
almost the same workload as other facilities. More details
on equity measurement in the location problems can be
found in Berman and Kaplan (1990), Erkut (1993), Marsh
and Schilling (1994), Eiselt and Laporte (1995), Drezner,
Drezner, and Guyse (2009), Marin, Nickel, and Velten
(2010) and Marin (2011). But, separate optimization of
these two objectives, minimization of the weighted sum
of distances traveled by the customers and minimization of
the differences of the facility workloads, is impractical. So,
an interaction between the objectives should be considered
and optimization of the objectives should be considered
simultaneously. Also, in location problems, customers’
demands for a service are usually considered to be deter-
ministic. This, of course, is a rare occurrence in reality.
The information space (customers’ demands) is usually
expected to be uncertain. There are different typical exam-
ples of location problems with uncertain demands such as
postal services, supermarkets and airports. In conclusion,
preparing an appropriate decision-making policy to satisty
customers’ uncertain demands and the providers’ points of
view is quite vital.

In the past two decades, the issue of balancing the cost or
the traveled distance has attracted the attention of many

researchers. Berman, Drezner, Tamir, and Wesolowsky
(2009) adopted the providers’ point of view so that a solu-
tion is balanced when allocated workload to each provider is
balanced. The authors considered a multi-facility location
problem in which maximum attracted demand for every
facility is minimized. For the first time, Marin et al. (2010)
provided a mixed-integer linear model for the discrete
ordered median problem. The authors considered several
discrete location problems with equity objectives. Kalcsics,
Nickel, Puerto, and Rodriguez-Chia (2010) presented sev-
eral mathematical models for ordered capacitated facility
location problem in which the providers were balanced.
The objective functions were obtained by ordering the pro-
viders’ costs multiplied by a weight vector. Marin (2011)
presented a discrete facility location problem with a
balanced allocation of customers. He provided two different
integer programming formulations of the proposed pro-
blem. The objective was to minimize the difference between
the maximum and minimum number of customers assigned
to every facility. Kozanidis (2009) presented a bi-objective
linear programming model for the linear multiple choice
knapsack (LMCK) problem. The objectives were maximiza-
tion of the obtained profit due to the implementation of the
activities and equity of the allocated resources to any two
sets of activities. A two-stage model for stochastic location-
routing problem with Bernoulli demands was presented by
Albareda-Sambola, Ferna’'ndez, and Laporte (2007). In the
first stage, a set of implemented facilities and a number of
routes were found and in the second stage, a recourse
function was used to select routes for customers. The objec-
tive was to minimize the expected cost of the recourse
function. Later, a two-stage facility location problem with
Bernoulli demands was presented by Albareda-Sambola,
Ferna’'ndez, and Saldanha-da-Gama (2011) where two dif-
ferent recourse actions for satisfying the customer demands
were used. It was assumed that the capacities of the facilities
were limited and more services were possible using
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Abstract

according to AISC.

Bolted steel connections have been frequently used after Northridge earthquake. Strengthening of these connections without the need for
changing or replacing their components is a problem that has been recently considered by engineers. This study develops and experimentally
validates an innovative technique for enhancing the seismic performance of steel beam to column moment connections. The use of haunches
or post-tensioned tendons as a way to rehabilitate end plate bolted connections with weak end plate is studied constructing 4 experimental
specimens of corner connections under SAC cyclic loading protocol. The results of the study show that this strengthening method improves the
cyclic behavior of the weak connections. Besides, it provides specimens with better performance than that of the reference connection designed

Keywords: Rehabilitation; Cyclic behavior; Bolted connections; Welded haunch; Post tensioned tendons; End plate

Introduction

Steel connections are critical structural elements that
transfer the floor load to beams and columns. This is due to the
important role they in maintaining the overall stability of steel
structures. Among the concerns regarding the poor performance
of weak connections is the ability to effectively and economically
rehabilitate steel moment connections in existing buildings. In
the followings, some investigations about the connections and
strengthening ways are reviewed. Asada et al. [1] proposed
a method to improve plastic deformation capacity of the
welded wide flange beam-to-column connections in existing
steel buildings by using supplemental H-section haunches
jointed by high-strength bolts and welding which expected to
secure construction quality. Saberi et al. [2-4] have explored
comparison of bolted end plate and T-stub connection sensitivity
to component thickness and bolt diameter on cyclic behavior.
Behavior of post-tensioned connections with stiffened angles
under cyclic loading is studied by Shiravand et al. [5].

Test Specimens

In this paper, four end-plate bolted beam-to-column
connections are tested. The beam profile in all specimens is
[PB140 with 1.5m length and the column profile is IPB200
with length of 2m. A reference specimen called EP-R (End Plate
Reference) is designed based on AISC [6] and constructed. One
weak connection specimens is also constructed. This specimen
has weak end plate EP-WP. To evaluate the cyclic behavior of
the retrofitted connections using the proposed method, this

weak specimen is fabricated again and retrofitted by adding
post tensioned tendons EP-WP-T0.6” and retrofitted by adding
welded haunches EP-WP-H15. Details of the specimens are
shown in Figure 1.
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Figure 1: Definition of specimen fabricating parameters and lo-
cation of strain gauges.

Test Setup

The total test setup and instrumentation used in the present
study are shown in Figure 2.
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Abstract

We present a new approach for emergency response planning to the injured people on
a multi-type transportation network. We consider a three-type transportation network
with separate connection links simultaneously: road, rail and air networks. In this
study, a circle-based approach is presented in which using concentric circles with
various radiuses, different levels of the effect of a disaster are considered.
Considering the event center, event severity, distances between the regions and links
from the event center as well as the types of civil infrastructures of the regions, the
proposed approach estimates percentage of injured in each region as well as the
percentage of failures in each region and link. After formulating the relations, we
present an integer nonlinear programming model for the problem. In the proposed
model, possibility of blocking links due to severe damages is considered and the
capacity of temporary aid stations for accepting the injured people are limited. The
model is to determine the locations for establishment of temporary aid stations
among the candidate locations, the type of aid stations, the percentage of the injured
allocated to each station, the percentages of the injured allocated to different routes
and the number of vehicles and the type of transportation network so that the total
relief time is minimized. Finally, we test and analyze a numerical example of the
earthquake problem in a typical transportation network in detail.

Keywords: Location-allocation-routing problem; Multi-type transportation network;
Disaster response; Mathematical programming model.

1. Introduction

An effective response to the needs of the injured after natural disasters such as earthquake, hurricane
and flood is necessary for reduction of social and economic losses. The occurrence of 302 natural
disasters in 2011 caused the year to be known as the year with the highest economic damages in
history (Guha-Sapir, 2012). Response time is a scale for measuring performance of emergency
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Abstract

according to AISC.

Bolted steel connections have been frequently used after Northridge earthquake. Strengthening of these connections without the need for
changing or replacing their components is a problem that has been recently considered by engineers. This study develops and experimentally
validates an innovative technique for enhancing the seismic performance of steel beam to column moment connections. The use of haunches
or post-tensioned tendons as a way to rehabilitate end plate bolted connections with weak end plate is studied constructing 4 experimental
specimens of corner connections under SAC cyclic loading protocol. The results of the study show that this strengthening method improves the
cyclic behavior of the weak connections. Besides, it provides specimens with better performance than that of the reference connection designed

Keywords: Rehabilitation; Cyclic behavior; Bolted connections; Welded haunch; Post tensioned tendons; End plate

Introduction

Steel connections are critical structural elements that
transfer the floor load to beams and columns. This is due to the
important role they in maintaining the overall stability of steel
structures. Among the concerns regarding the poor performance
of weak connections is the ability to effectively and economically
rehabilitate steel moment connections in existing buildings. In
the followings, some investigations about the connections and
strengthening ways are reviewed. Asada et al. [1] proposed
a method to improve plastic deformation capacity of the
welded wide flange beam-to-column connections in existing
steel buildings by using supplemental H-section haunches
jointed by high-strength bolts and welding which expected to
secure construction quality. Saberi et al. [2-4] have explored
comparison of bolted end plate and T-stub connection sensitivity
to component thickness and bolt diameter on cyclic behavior.
Behavior of post-tensioned connections with stiffened angles
under cyclic loading is studied by Shiravand et al. [5].

Test Specimens

In this paper, four end-plate bolted beam-to-column
connections are tested. The beam profile in all specimens is
[PB140 with 1.5m length and the column profile is IPB200
with length of 2m. A reference specimen called EP-R (End Plate
Reference) is designed based on AISC [6] and constructed. One
weak connection specimens is also constructed. This specimen
has weak end plate EP-WP. To evaluate the cyclic behavior of
the retrofitted connections using the proposed method, this

weak specimen is fabricated again and retrofitted by adding
post tensioned tendons EP-WP-T0.6” and retrofitted by adding
welded haunches EP-WP-H15. Details of the specimens are
shown in Figure 1.

Gramm

/ 8
10—
T r-
Cmgn ) s B
[ || i | i i i
b e Wt g, Ll Moo [re—
f 1 o Y, =
s | 4 ne
o | |} I ;\ —
- i — -~ I L Lo
s bt A | -+ B v ]
ey T A g —a]
It § -
- - | ET)

| By

Figure 1: Definition of specimen fabricating parameters and lo-
cation of strain gauges.

Test Setup

The total test setup and instrumentation used in the present
study are shown in Figure 2.
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Any absolutely algebraic field is a quasi absolutely algebraic field

Reza Fallah—Moghaddam1
University of Garmsar, Garmsar, Iran

Abstract

An absolutely algebraic field is an algebraic extension of I,,. Let F' be a perfect field. We shall call
a quasi absolutely algebraic field or simply qaaf if whenever there exists some field K,, with [K,, : F] =n
for some natural number n, then K, is unique. In this article we show that any absolutely algebraic field
is a quasi absolutely algebraic field.

Keywords: Field, Absolutely algebraic, Quasi Galois, Quasi absolutely algebraic
Mathematics Subject Classification [2010]: 12E99, 20K99

1 Introduction

Given a field F, denote by F'* the multiplicative group of F. For any prime p, let F,, be its prime subfield,
where Char(F) = p. An absolutely algebraic field is an algebraic extension of F,,. It is easily checked that
for any absolutely algebraic field F' we have F' = |J,,cg Fpn, where S is a nonempty subset of the positive
integers, when for any n,m € S we obtain that F icmnm) C F. In addition, if n € S and x|n, then Fp. C F.
These conditions are necessary and sufficient conditions for when F' is an absolutely algebraic field . It is
also clear that any absolutely algebraic field is perfect.

Let F' be a perfect field. We shall call F' a quasi absolutely algebraic field or simply qaaf if whenever
there exists some field K,, with [K,, : F] = n for some natural number n, then K, is unique.

As examples of quasi absolutely algebraic fields we mention real-closed fields and algebraically closed
fields.

In addition, given a perfect field F, we say that F' is a quasi Galois field or qGf if for every natural
number n there exists a unique field extension of F, namely K, such that [K,, : F|] = n. For example any
finite field is a qGf. For some results concerning qGf, we refer the reader to [9].

In this article we show that any absolutely algebraic field is a quasi absolutely algebraic field. In other
word, we prove the following:

Theorem. Let F' be an absolutely algebraic field. If there exists some field extension K, with [K,, : F] =n
for some natural number n, then K, is unique.

In (cf. [4, p.299]) L. Fuchs asks which abelian groups can be the multiplicative groups of fields? R. M.
Dicker in ([3]) gives an answer to this question in terms of the existence of a certain function on the group
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Studying of Electron Transfer Kinetics of Azurin Immobilized on New
Phenolic Terminated Self Assembled Monolayer by Scanning Electrochemical
Microscopy

Vali Alizadeh®*

& Department of Petroleum Engineering, University of Garmsar, Garmsar, Fax: 02334226400;
Tel: 02331930328; E-mail: valializadeh.chem@gmail.com

The  electrochemical behavior ~ of  Azurin immobilized onto a  2-(2-
mercaptophenylnitrilomethylidyne) phenol (MPNM) self-assembled monolayer (SAM) on a gold
electrode is investigated using scanning electrochemical microscopy (SECM). The tunneling
electron transfer (ET) rate constant between the immobilized protein and the underlying electrode
surface, and also the bimolecular ET rate constant between the immobilized protein and a probe
has been obtained using approach curves. The approach curves were recorded at different substrate
overpotentials in the presence of various concentrations of ferrocyanide as a probe and various
surface concentrations of Azurin; then the standard tunneling ET and bimolecular rate constants
are obtained as 2.3 £ 0.3 x 10* st and 2.0 + 0.5 x 108 cm® mol ™ s72, respectively.

Keywords: Scanning Electrochemical Microscopy, Azurin, Electron Transfer, Self-Assembled Monolayer
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Divisible fields
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Abstract

Let F be a field. Denote by F* the multiplicative group of F'. We say that F' is a divisible field, when
F* is a divisible group. In this article we construct some special cases of divisible fields.

Keywords: Multiplicative group, Field, Divisible
Mathematics Subject Classification [2010]: 16K50, 12E99, 20K99

1 Introduction

In (cf. [5, p-299]) L. Fuchs asks which abelian groups can be the multiplicative groups of fields? . We refer
the reader to [1],[2],[3],[6],[7] and [10] for a sampling of what is known on this question. An abelian group
G (written additively) is divisible if for every g € G and every positive integer n, there exists h € G with
nh = g. Given a field F, denote by F* the multiplicative group of F'. For any prime p, let F, be its prime
subfield. An absolutely algebraic field is an algebraic extension of IF,. One may easily check that for any
absolutely algebraic field F' we have F' = |J,,cg Fpn, where S is a nonempty subset of the positive integers
such that for any n,m € S we have Femmm) C F. Also, if n € S and z|n, then Fp= C F. These conditions
are necessary and sufficient conditions for when F' is an absolutely algebraic field.

Here we investigate the question of when a multiplicative group of a field is divisible In this direction we
have the following results from [2].

Theorem A. Let G be an abelian group with finite, nonzero torsion free rank. Then G is not isomorphic
to the multiplicative group of any field.

Theorem B. A nontrivial torsion-free divisible abelian group G can be realized as the multiplicative group
of a field if and only if G has infinite rank.

Theorem C. Let G be a torsion-free divisible group of infinite rank and let p be an arbitrary prime integer.
Then there is a field F' of characteristic p such that F* is isomorphic to F,eG.

Finally, the latest result in this direction is the following from [10]:
Theorem D. Let G be a divisible abelian group. Then G is the multiplicative group of a field of positive

characteristic if and only if G = H @ (@, Q) for some divisible abelian group H realizable as the multi-
plicative group of an absolutely algebraic field of positive characteristic, and either xk = 0 or s is infinite.
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Locally finite maximal subgroup of subnormal subgroup of GL, (D)

Reza Fallah-Moghaddam!
Faculty of Basic Science, University of Garmsar, Garmsar, Iran
Hossein Moshtagh
Faculty of Basic Science, University of Garmsar, Garmsar, Iran

Abstract

Given a noncommutative F-central division algebra D and N a subnormal subgroup of Gl,, (D), when
CharF =p > 0, if M is a non-abelian maximal subgroup of N such that Z(F[M]) = F, then M can not
be a locally finite group.

Keywords: Division ring, Skew linear group, Maximal subgroup, Locally finite, Subnormal subgrop
Mathematics Subject Classification [2010]: 16K50, , 20K99

1 Introduction

The structure of linear groups are now very well understood, but the structure of skew linear group is com-
pletely different. In some papers structure of maximal subgroup of general skew linear group is investigated.
For some recently result see [1], [2], [13], [14], [3] and [4]. Situation of maximal subgroup of general linear
group are investigated in several papers, for example in [8] and [12]. In [2] the following two conjectures
have appeared. If D is noncommutative division ring and M is a non-abelian maximal subgroup of D*, then
M cannot be soluble or nilpotent. In [1], authors investigated some cases of these conjectures. Finally, in
[5], author proved that if D is an infinite division ring, n a natural number and M is nilpotent maximal
subgroup of GL, (D), then M is abelian. Also, in [4], authors proved the following theorem:

Theorem A. Given a noncommutative F-central division ring D, let M be a nonabelian soluble maximal
subgroup of GL, (D) such that F[M] = M, (D). Then, n =1 and [D : F] = p?, where p is a prime number,
and there exists a maximal subfield K of D such that K/F is a cyclic extension, [K : F] = p, and the
groups Gal(K/F) and M/K* are isomorphic to Z,. Furthermore, for any x € M \ K*, we have z? € F”,
M = UP_ K*z' and D = @"_ Ka',

The question on the existence of non-cyclic free subgroups in linear groups over a field was studied by
Tits in [20] which asserts that in the characteristic 0, every subgroup of the general linear group over a field
F' either contains a non-cyclic free subgroup or is soluble-by-finite, and every finitely generated subgroup
either contains a non-cyclic free subgroup or is soluble-by-finite in the case of prime characteristic. Recently,
the following theorem was proved in [6].

Theorem B. Let D be a noncommutative finite dimensional F-central division algebra and M a non-
commutative maximal subgroup of GL, (D). Then, either M contains a non-cyclic free subgroup or there
exists a unique maximal subfield K of M,(D) such that Ngr,(p)(K*) = M, K* <M, K/F is Galois with
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Q-Ferrero pair schemes

Hossein Moshtagh'

Department of Mathematics, University of Garmsar, Garmsar, Iran

Abstract

A scheme is a combinatorial object which generalizes orbitals of a permutation group. For a given
Frobenius Q-group, the Frobenius complement acts on its kernel. The scheme which is arisen from the
orbitals of this action is called Q-Ferrero pair scheme. In this paper, we study some properties of Q-Ferrero
pair scheme.

Keywords: Scheme, Frobenius group, Q-group
AMS Mathematical Subject Classification [2010]: 05E30, 20B05

1 Introduction

A Frobenius group is a finite group G with a nontrivial normal subgroup N and a nontrivial normal subgroup
H such that the order of N and of H are relatively prime and for every € G\N there exists a unique
y € N with z € yHy~'. The subgroups N and H are called Frobenius kernel and Frobenius complement,
respectively. To see this result and other related results concerning Frobenius groups we refer the reader
to [6]. The pair (N, H) is called Ferrero pair. Orbitals of the action H on N, denoted by Inv(H, N), is
a scheme and is called Ferrero pair scheme. The structure of Ferrero pair schemes have been described in
[5]. It is proved in [5] that the restriction of Ferrero pair scheme on each fiber is isomorphic to a regular
scheme. and Ferrero pair scheme is a thin thin residue. In other words, thin residue of Ferrero pair scheme
is a closed subset of its thin radical.

A finite group G whose irreducible characters are rational valued is called a Q-group. Equivalently G
is a Q-group if and only if every z in G is conjugate to 2™, where m € N and (o(x),m) = 1. In [2] the
structure of all Frobenius Q-groups have been described. In this note, we will find the structure of orbitals
of Frobenius Q-groups which is called Q-Ferrero pair scheme.

Below we give the definitions and concepts related to schemes which will be used in this paper. For more
details, we refer the reader to [3, 7, 9].

Definition 1.1. Let V' be a nonempty finite set, and let R be a partition of V' x V. The pair C = (V,R) is

called a scheme, if the following properties hold.

(1) The diagonal subset A(V'), defined as {(v,v) : v € V'}, is a union of elements of R.
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A subclass of derangements

Hossein Moshtagh'

Department of Mathematics, University of Garmsar, Garmsar, Iran

Abstract
A derangement is a permutation that has no fixed points. In this paper, we study a subclass of
derangements on n objects such that one object returns to the n — 2 objects location. We determine an
explicit formula for the number of this subclass of derangements. Also, for large n, the probability that
a permutation of n objects is an element of this subclass of derangements is close to 1/e.

Keywords: Derangement, Permutation, Factorial
AMS Mathematical Subject Classification [2010]: 05A05, 05C99

1 Introduction

The introduction of derangement numbers goes back to as early as 1708 when Pierre Rémond de Montmo
counting the number of derangements on n objects. Suppose that S, is the symmetric group on the set
[n] ={1,2,...,n}. A derangement is a fixed point free element of S,,. The number of these permutations

on S, denoted by D(n). The inclusion-exclusion principle gives

no(_1\k
D(n) =n! Z ( k:l') . (1)
k=0

Assume that D(0) = 1 and D(1) = 0. Then the number D(n) is related to the numbers D(n — 1) and

D(n —2) (with n > 2) through a closed-form recursive relation
D(n) = (n—1)(D(n—1)+ D(n — 2)).

By using (1), we have
. D(n) 1
lim = -

n—oo n! e

The probabilistic interpretation of this fact is that for large n a randomly selected permutation fails to have
fixed point with probability 1/e. To see this result and related results concerning derangement numbers, we

refer the reader to [1].

Definition 1.1. Let us fix 75,8, € N (1 < i < k) with r;,8; < n. The permutation 7 of S,, that has
no fixed points is called a k-derangement if 7(r;) # s; for 1 < i < k. Let D(k,n) denote the number of

k-derangements of S,.
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Finite difference scheme for the solution of space fractional telegraph
equation with error analysis

Hossein Pourbashash!
Assistant professor, Department of Mathematics, University of Garmsar, Garmsar-Iran

Abstract

In this work, we propose a finite difference scheme for solving the space fractional telegraph equation.
In this approach the space fractional derivative of mentioned equation which is described in the Riemann-
Liouville sense, is approximated by a scheme of order O(h) and time derivatives are replaced with a second
order finite difference scheme, so the proposed scheme is of order O(72 + h). We analyze the conditional
stability of proposed scheme using Gereshgoren theorem. Numerical examples confirm the theoretical
results accuracy of proposed scheme.

Keywords: Fractional telegraph equation, Finite difference, Stability analysis
Mathematics Subject Classification [2010]: 65N06, 35R11, 35B35.

1 Introduction

We start with recalling the essentials of the fractional calculus. The fractional calculus is a name for the
theory of integrals and derivatives of arbitrary order, which unifies and generalizes the notions of integer-
order differentiation and n-fold integration. we give some basic definitions and properties of the fractional

Definition 1.1. For u € R and > 0, a real function f(z), is said to be in the space C}, if there exists a
real number p > p such that f(x) = 2P fi(x), where fi(z) € C(0,00), and for m € N it is said to be in the
space C" if f™ € C,.

Definition 1.2. The Riemann-Liouville fractional integral operator of order o > 0 for a function f(z) €
Cu,pp > —1, is defined as

JUf( %/ f(t)dt, a>0, >0, J%(z)=f(x).
0

Definition 1.3. The Riemann-Liouville fractional derivative operator (D¢ of order o > 0 is defined in the
following form,

1 dan f(t)
Dif(z) = =——— | —————= -1 .
oD f(x) o ) x”/( po Tdt, n <a<n, neN

a

In this paper, we consider the fractional PDE with the following form

O*u(w,t) n ou(z,t) Haau(w,t) n 0%z, t)

atQ 8t + U(w, t) = ama 8332& + f($7 t)? (1)
with the initial conditions Bu(z. )
u(x,
t=0
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compact finite difference method for fractional first Stoke’s equation

Hossein Pourbashash?
Assistant professor, Department of Mathematics, University of Garmsar, Garmsar-Iran

Abstract

The aim of this paper is to study the high order difference scheme for the solution of Stoke’s first
problem. The space fractional derivative is described in the Riemann-Liouville sense. In the proposed
scheme we discretize the space derivative with a fourth-order compact scheme. We use the Grunwald-
Letnikov discretization of the Riemann-Liouville derivative to obtain a fully discrete implicit scheme and
analyze the solvability, stability and convergence of proposed scheme using Fourier method and matrix
analysis. The convergence order of method is O(7 4 h?*). Numerical examples demonstrate the theoretical

results and high accuracy of proposed scheme.

Keywords: Stoke’s first problem, compact finite difference, Fourier analysis, solvability, unconditional

stability.
Mathematics Subject Classification [2010]: 65M70, 34A34.

1 Introduction

In recent years there has been a growing interest in the field of fractional calculus. Fractional differential
equations have attracted increasing attention because they have applications in various fields of science
and engineering. Many phenomena in fluid mechanics, viscoelasticity, chemistry, physics, finance and other
sciences can be described very successfully by models using mathematical tools from fractional calculus, i.e.,
the theory of derivatives and integrals of fractional order. In this paper, we consider Stoke’s first problem

for a heated generalized second grade fluid (SFP-HGSGF) with fractional derivative

ou(z,t)
ot

+ f(z,t), O0<z<L, 0<t<T,

2 2
_ thlfW {m@ u(x,t)} N @8 u(z,t)

with boundary conditions

and initial condition

(1)

(2)

(3)

where 0 < v < 1, k; > 0, ki > 0 and the source term f(z,t) € C[0,L]. The symbol ¢D; 7 is the

Riemann-Liouville fractional derivative operator and is defined as

t
_ 1 0 u(z,n)
1=y —
oD; Tu(z,t) = () 6t0/ (i — 77)1*703777
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Divisible modulo its torsion group field

R. FaLLaAB-MoGHADDAM" and H. MoSHTAGH

Abstract

For some absolutely algebraic field Fy of characteristic p > 0 and « an infinite cardinal, it is shown that
there exists a field F such that F* = F§ & (©,Q).

Keywords and phrases: Multiplicative group, Field, Divisible .
2010 Mathematics subject classification: Primary: 16K50; Secondary: 12E99, 20K99.

1. Introduction

In (cf. [3, p.299]) L. Fuchs asks which abelian groups can be the multiplicative groups
of fields? R. M. Dicker in ([2]) gives an answer to this question in terms of the exis-
tence of a certain function on the group with zero adjoined. This question is largely
unsolved, though quite a few partial results have been obtained. An abelian group G
(written additively) is divisible if for every g € G and every positive integer n, there
exists 1 € G with nh = g. An abelian group G is divisible modulo its torsion group if
G/T(G) is divisible, where T'(G) is the group of torsion elements of G. The famous ex-
ample of a divisible abelian group is the additive group Q of rational numbers, a torsion
free divisible abelian group. Another example is the direct limit of the cyclic groups
Z/{p")(p a prime). This group is the so-called quasi-cyclic group of type p®AA,
denoted C(p*), a torsion divisible abelian group. The structure of divisible abelian
groups is well-understood as the following theorem from [5] shows:

Theorem A. Let G be an abelian group. Then G is divisible if and only if G is a direct
sum of copies of Q and C(p™) for various primes p.

Given a field F, denote by F* the multiplicative group of F'. For any prime p, let F,
be its prime subfield. An absolutely algebraic field, denoted by aaf, is an algebraic
extension of [F,. One may easily check that for any aaf ' we have ' = |J,c5 Fpn,
where S is a nonempty subset of the positive integers such that for any n,m € §
we have Fenem C F. Also, if n € § and x|n, then F,« C F. These conditions are
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Frattini Subgroup Of GL,(D) over real closed fields

R. FaLLae-MocHADDAM® and H. MoSHTAGH

Abstract

Given a positive integer n, let GL, (D) be the general skew linear group over D with center the real closed
field F. Then we have Frat(GL,(D)) = F* forn > 1 and F* N Frat(GL,(D)) = F* forn = 1.

Keywords and phrases: Frattini subgroup, Division ring .
2010 Mathematics subject classification: Primary: 16K20; Secondary: 16K99.

1. Introduction

Let D be a division ring with center F. Given a positive integer n, denote by
A := M,(D) the full n X n matrix ring over D, by A* := GL,(D) the general skew linear
group over D, and by A’ := S L,(D) the derived group of A*. When the dimension
[A : F] of A/F is finite, it is known (cf. [6, p. 44]) that the group G(A) := A*/F*A’
is torsion of a bounded exponent dividing the index of A. The existence of a maximal
subgroup in D* in the case n = 1 is an open question. We recall that the Frattini
subgroup of a group G is defined as the intersection of all maximal subgroups of
G. We denote the Frattini subgroup of group G by ®(G). If we have no maximal
subgroups in G, we set ®(G) = G. For finite groups G the Frattini subgroup, being a
nilpotent subgroup, plays a remarkable role in dealing with the structure of G. As for
infinite groups, in this direction we should mention a result of Wehrfritz which asserts
that the Frattini subgroup of a finitely generated linear group is nilpotent. Here we
investigate the Frattini subgroup of the general skew linear group A* = GL,(D) for
various division rings D. If n > 1, Lemma 1 of [3] shows that ®(A*) is central. But
it is not known 1if the same assertion is valid for the case n = 1. In [3], it is shown
that if A/F is finite dimensional, then ®(F*)Z(A’) € G C (N,F*P)Z(A’), where the
intersection is taken over all p such that (p,[A : F]) = 1, when G = F* N ®(A¥). In
addition, if G(A) = 1, then G = O(F*)Z(A").

Let D be a division ring with center F and G be a subgroup of GL,(D). We denote
by F[G] the F-linear hull of G, i.e., the F-algebra generated by elements of G over
F. For any group G we denote its center by Z(G). [G : H] denotes the index of H
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A class of regular association p-schemes

Hossein Moshtagh*! and Reza Fallah-Moghaddam!

L Department of Mathematics, University of Garmsar, Garmsar, Iran
E-mail: hs.moshtagh@gmail.com, falah _moghaddam@yahoo.com

Abstract

In this paper, we investigate regular commutative association p-schemes of
order p3, where p is an odd prime numbers, whose their thin radical are
elementary abelian groups of order p? and their thin residues are of order
p. In addition, assume that they have no any connected basis relation. It
is shown that these schemes are schurian and for each basis relation R, R?
contains exactly one relation of basis relations which is the same valency of
R. In addition, each non-reflexive basis digraph is cyclically p?-partite.

Keywords: Association scheme, Regular scheme, p-scheme.
Mathematics Subject Classification (2010): 05E30.

1 Introduction

Let V' be a finite set and R = {R; }ics be a partition of V' x V. The pair C = (V,R) is
called an association scheme if the following conditions are satisfied.

(i) Ry :={(z,z)|z €V} eR.
(i) For each R; € R, R! :={(y,2)|(z,y) € R;} € R.

(iii) For all 4,7,k € I, the number CgﬁRj = |{z|(z,2) € R;,(z,y) € R;}| dose not
depend on the choice of (x,y) € Ry.

The relation Ry is called reflexive relation. The number Cﬁi’j r, 1s called the intersection
number of C. Also, we say that C is commutative if Cﬁfﬁj = Cgf,Ri for all R;, R;, Ry, €
R. For each relation R; € R, the integer ng, = C’g? e is called the valency of R. The

numbers |V | and |I| are called the order and the rank of C, respectively.
Let C = (V,R = {R;}ics) be an association scheme. For R; € R We denote A; by
the adjacency matrix of R;, i.e., A; is a (0,1)-matrix in Maty (C) such that A;,, =1
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SUPPORTED PRIME SUBMODULES OF SOME KIND
OF MODULES

ROBABEH MAHTABI*

Assistant Professor, Faculty of Sciences, University of Garmsar, Iran
r.mahtabi@gmail. com

ABSTRACT. In this paper after recalling the definitions of multipli-
cation modules and weakly finitely generated modules, we study
some basic properties of submodules of modules for submodules
of multiplication modules and weakly finitely generated modules.
Also, we study the relationship between the set of prime submod-
ules and the set of supported prime submodules of above modules.

1. INTRODUCTION

In 1979, Singh and Mehdi defined the multiplication modules for the
first time in [1]. After them, in 1981, Barnard in [1], defined the mul-
tiplication modules in a different way and examined the properties of
these modules. After Barnard, El-Bast and Smith in [2], studied these
modules in detail. In this paper, my definition agrees with Barnard’s
definition. Throughout of this paper all rings are commutative with
identity and all modules over rings are unitary. An R-module M is
called a multiplication module if for every submodule N of M there
exists an ideal I of R such that N = IM. It can be shown that

2010 Mathematics Subject Classification. 13C05, 13C13, 13E15, 13C99.

Key words and phrases. Multiplication modules, Weakly finitely gener-
ated modules, Prime submodule, Associated prime submodule, Supported prime
submodule.
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A SPECIAL KIND OF WEAK MULTIPLICATION
MODULES

ROBABEH MAHTABTI*

Assistant Professor, Faculty of Sciences, University of Garmsar, Iran
r.mahtabi@gmail. com

ABSTRACT. In this paper, first we recall the definition of weak
multiplication modules and then we introduce a special kind of
weak multiplication modules namely F-weak multiplication mod-
ules. Next, we study some basic results of modules such as torsion-
free modules, prime submodules, ... about these kind of weak mul-
tiplication modules.

1. INTRODUCTION

For the first time, in 1995, Abu-Saymeh in [1]|, defined the weak
multiplication modules and discussed the properties of these mod-
ules. Then in 2000, Azizi in [2], examined the more properties of
these modules. After them, in 2010, Tavallace in [1], defined the
F-weak multiplication modules for the first time. In this paper all
rings are commutative with identity and all modules over rings are
unitary. If K and H are submodules of an R-module M, we recall that
(H:p K)=(H:K)={re R|rK C H}, which is an ideal of R. A
proper submodule N of an R-module M is said to be prime if for every
re R, x € M; re e N implies that x € N or r € (N : M). In such
a case p = (N : M) is a prime ideal of R and N is said to be p-prime

2010 Mathematics Subject Classification. 13C05, 13C13, 13E15, 13C99.
Key words and phrases. Weak multiplication modules, F-weak multiplication
modules, Primary submodule, Prime submodule.
* Speaker.
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F-weak multiplication modules and related topics

Robabeh Mahtabi
Assistant professor, Garmsar University, Semnan, Iran

Abstract

Let R be a commutative ring with identity and M be a unitary R-module. In this work, first we recall
definitions of multiplication and weak multiplication modules and then we introduce a weak multiplication
module of certain kind and consider some basic properties such as prime and maximal submodules of such
a module.

Keywords: Multiplication module, Weak multiplication module, F-weak multiplication module, Prime
submodule.

Mathematics Subject Classification [2010]: 13C05, 13C13, 13E15, 13C99

1 Introduction

In this paper all rings are commutative with identity and all modules are unitary. If R is a ring ( not
necessarily an integral domain ) and M is an R-module, the subset T'(M) of M is defined by T'(M) = {m €
M|30 # r € R such that rm = 0}. Clearly, if R is an integral domain then T'(M) is a submodule of M
called the torsion submodule. If T'(M) = 0 we say that M is torsion-free. If K and N are submodules of
an R-module M we recall that (N :g K) = (N : K) = {r € RlrK C N}, which is an ideal of R. A proper
submodule N of an R-module M is said to be prime if for every r € R, x € M; rx € N implies that z € N
orr € (N :M). Insuchacase p= (N : M) is a prime ideal of R and N is said to be p-prime. An R-module
M is called a multiplication module if for any submodule N of M there exists an ideal I of R such that
N =IM. Clearly M is a multiplication module if and only if N = (N : M )M for any submodule N of M.
If S is a non-empty subset of an R-module M, the annihilator of S, denoted by Annp(S) or simply Ann(S),
is defined as {r € R|rS = 0}. The set of all prime (maximal) submodules of an R-module M is denoted by
Spec(M) (Max(M)).

2 Definitions and Results

Definition 2.1. An R-module M is called weak multiplication if Spec(M) = §) or for every prime submodule
N of M we have N = IM, where [ is an ideal of R.

It is clear that every multiplication module is weak multiplication. Also if N is a p-prime submodule of a
weak multiplication module M it can be shown that N = pM.

Now we introduce our main definition, which was first stated in [4].

Definition 2.2. An R-module M is called F-weak multiplication, if:
(1) M is weak multiplication;
(2) For every p € Spec(R), pM is a prime submodule of M and (pM : M) = p.
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