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Preface

Thanks and praise to God for giving us the success of holding the Fourth National Seminar on control and
optimization at University of Science and Technology of Mazandaran located in the beautiful city of Behshahr

Following the holding of three previous successful courses at Ferdowsi University of Mashhad, Shahrood University
of Technology and Hakim Sabzevari University of Sabzevar, this seminar was scheduled to be held in the winter
2021, but the unfortunate event of the COVID-19 epidemic prevented it from being held. Consequently, the
permanent secretariat decided the seminar to be hosted by University of Science and Technology of Mazandaran
in winter 2022 and to be held in person if the conditions are favorable and complete immunity is created during the
corona virus epidemic. This proposal was approved by University of Science and Technology of Mazandaran.
Unfortunately, the escalation of the epidemic in its sixth peak prevented the seminar being held in person, and
inevitably the seminar was planned to be virtual.

The purpose of this seminar is to provide a suitable platform for researchers in the interdisciplinary, modern and
valuable field of control and optimization and to establish more important goals to explain the position of this
scientific field.

In this seminar, we have the support of the Iranian Mathematical Society. Moreover, the reputable indexers such
as Civilica and the Islamic World Citation Database (ISC) will index the valuable researches presented in this seminar.

At the suggestion of the Board of Trustees of the Permanent Secretariat of the Seminar, the appreciation ceremony
of the eminent professor of Yazd University, Professor Mehdi Karbasi, one of the great figures in the field of control
and optimization will be held for appreciating his valuable efforts. This ceremony is planned to be conducted on the
first day of the conference with himself, his colleagues’ and his students’ speeches.

In addition to creating an atmosphere of benefit from valuable lectures given by prominent international experts,
several useful and efficient scientific and educational workshops are planned to be conducted for all participants.

Also, in order to target the efforts of the Permanent Secretariat of the seminar, the General Assembly of the
Secretariat, consisting of all researchers in this field across the country, are included in the conference schedule to
present a report on the actions and future prospects of the Secretariat.

Despite numerous national and international seminars with relative thematic coverage in the winter 2022, the
Scientific Committee was well received by researchers and out of more than 70 papers submitted to the conference,
56 papers were accepted for presentation.

In the end, with the full support of the President of Mazandaran University of Science and Technology, the Vice
Chancellor for Education and Research, the Board of Trustees of the Permanent Secretariat of the Seminar, all
members of the Scientific and Executive Committees, especially Mr. Jafari Fotmi and the secretaries of these
committees, Dr. Mohammad Kianpour and Dr. Ahmad Kamandi, as well as all colleagues and students of University
of Science and Technology of Mazandaran, especially the Faculty of Science, as well as all those involved in the
conference who have diligently tried to plan and make the best preparations for this seminar, are sincerely
appreciated and thanked.

Thanks
Akbar Hashemi Barzabadi

Secretary of the Fourth National Seminar on Control and Optimization}
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On the multi server queue with impatient
customers via stochastic control

Dr. Ali Delavarkhalafi

The queueing systems have widespread applications in engineering and industrials. Specially, an inter-
esting queueing systems is the multi server queuing system in which customers require a random number
of identical servers. This model has applications in computer systems, telecommunication systems and
emergency service system. Since the classical queueing theory usually assumes no limits on the waiting
times of customers, so the problem in which customer has deadline is applicable in many real systems. In
the context of queueing theory, customers with limited waiting time are usually referred to as impatient
customers. An impatient customer has a deadline before which it is available for service and after which
it must leave the system. To the best of our knowledge, no analysis has been done so far about the
deadline in the multi server queuing system in which customers require a random number of identical
servers. Finding an optimal control in queuing system is an interesting problem and some articles have
investigated this problem. In addition, it is supposed that an optimal control of queuing system will be
accomplished with complete observations via stochastic optimal control and specially through dynamic
programming approach.

At first, the multi server queuing system is considered in which customers have a deadline where
they request service from a random number of identical servers. It is such as that a queueing system
can be controlled by restricting arrivals that includes the change in the service rate. It is assumed that
the job flow constitutes a counting process with deterministic rate (t) 0. However, they remain in the
system while being served until they complete their service requirements. Customer service times and
relative deadlines (the difference between the deadline of a customer and its arrival time) form sequences

of mutually independent exponential i.i.d random variables.
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Can Innovativeness be Measured?

Prof. Asad Azemi

Dr. Azemi, in his recent works, has investigated the relationship between entrepreneurship, innovation,
and systems thinking. He has identified the key common requirements between innovation and systems
thinking. He has proposed the idea of teaching systems thinking as a way to promote and enhance
innovation and teaching the engineering design process as a practical way to introduce and inspire systems
thinking in an engineering curriculum. He believes this addition will enhance engineering students’ ability
to deal with realistic, unbounded, and complex problems in a multidisciplinary environment and produce
viable and robust solutions. In this talk, building on his previous works, Dr. Azemi will present a proposed
quantitative method to measure the innovativeness features of a curriculum through available assessment

data. Engineering innovator characteristics are the basis for this calculation
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Becoming a Data Head: solving business
problem through the lens of data and sta-
tistics

DR. Masoud Mazloom

Without a doubt, we are in the age of data and data has become the currency of the digital economy.
We create and consume more data than ever before. Although data is the lifeblood of the digital economy;,
many companies are blind to the value of the data they create. It’s time to change it and acquire the
analytical skills of data science. In this talk, I will explain why we need to become a data head, and what
we need to do to turn data into value. Becoming a Data Head is well-timed for the current state of data
and analytics within organizations. I will suggest many questions that we must answer before starting a

data science project. Not asking these questions leads to a project failure.
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Stability analysis in swarm intelligence al-

gorithms

. :,/" Dr. Alireza Alfi
i

In this seminar, first, the theory of control and its challenges is given. Then we have a brief overview

in the field of teleoperation systems. Afterwards, we deal with the issue of optimization in the control
systems and different methods for solving these problems, which points out the need to use optimization
algorithms. Next, we introduce the Particle Swarm Algorithm (PSO) and its variants, and finally we

discuss the stability analysis and its variants.
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On the control of solar thermal plants

Prof. Eduardo F. Camacho

The use of renewable energy, such as solar energy, experienced a great impulse during the second half
of the seventies just after the first big oil crisis. At that time economic issues were the most important
factors and the interest in these types of processes decreased when the oil prices fell. There is a renewed
interest in the use of renewable energies nowadays driven by the need of reducing the high environmental
impact produced by the use of fossil energy systems. There are two main drawbacks of energy systems:
a) the resulting energy costs are not yet competitive and b) solar energy is not always available when
needed. Considerable research efforts are being devoted to techniques which may help to overcome these
drawbacks, control is one of those techniques. A thermal solar power plant basically consists of a system
where the solar energy is collected, then concentrated and finally transferred to a fluid. The thermal
energy of the hot fluid is then used for different purposes such as generating electricity, the desalination
of sea water etc. While in other power generating processes, the main source of energy (the fuel) can
be manipulated as it is used as the main control variable, in solar energy systems, the main source of
power which is solar radiation cannot be manipulated and furthermore it changes in a seasonal and on
a daily base acting as a disturbance when considering it from a control point of view. Solar plants have
all the characteristics needed for using advanced control strategies able to cope with changing dynamics,
(nonlinearities and uncertainties). As fixed PID controllers cannot cope with some of the mentioned
problems, they have to be detuned with low gain, producing sluggish responses or if they are tightly
tuned they may produce high oscillations when the dynamics of the process vary, due to environmental
and/or operating conditions changes. The use of more efficient control strategies resulting in better
responses would increase the number of operational hours of the plants. The talk describes the main
solar thermal plants, the control problems involved and how control systems can help in increasing their

efficiency. Some illustrative examples are given.
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A Modified Optimization Method for Optimal Control
Problems of Heat Equation with Thermal Sources

Mitra Salimi',Akbar H. Borzabadi?,Hamed H. Mehne? Aghileh Heydari*

"Department of Mathematics, Payame Noor University, Tehran, P.O. Box. 19395-3697, Iran
?Department of Applied Mathematics, University of Science and Technology of Mazandaran, Behshahr,
Iran
3Department of Avionics, Aerospace Research Institute, Tehran, 14665-834, Iran
4Department of Mathematics, Payame Noor University, Tehran, P.O. Box. 19395-3697, Iran

Abstract

This work investigates the effect of the p-hub median’s method on the heat equation with thermal
sources. To achieve a sub-optimal control policy for the heat equation, we focused on a discretized
model. Then, a two-phase algorithm, denoted as modified sequential general variable neighborhood search
(MSGVNS) algorithm based on three local searches that use efficient neighborhood interchange has been
employed. The results of the proposed method are given to show the proficiency of the presented algorithm.

Keywords : Optimal control problem Metaheuristic Heat equation Modified general variable neigh-

borhood search

1- salimi2012a@gmail.com
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A multigrid-based numerical approach for solving the HJB
equation

Atefeh Gooran Orimi' , Effati Sohrab? | Mohammad Hadi Farahi?

Department of Applied Mathematics, Ferdowsi University of Mashhad, Mashhad, Iran
2Center of Excellence of Soft Computing and Intelligent Information Processing (SCIIP), Ferdowsi
University of Mashhad, Mashhad, Iran
3 The Center of Excellence on Modeling and Control Systems (CEMCS), Mashhad, Iran

Abstract

In this paper, we investigate the solution of the Hamilton-Jacobi-Bellman (HJB) equation using a
novel numerical method. The HJB equation has been widely used in solving optimal control problems
which yields a feedback control law. The equation is entangled by its PDE form, however. In addition,
a strong assumption of being continuously differentiable is considered for the solution of the equation
that is often at odds with real world problems. As a common solution, we transform the HJB into the
Convection-Diffusion (CD) equation by adding a viscosity coefficient. We then propose a novel numerical
method to solve the corresponding CD equation and to obtain a closed-loop solution for the problem. We
present the details of the proposed method and illustrate its performance using numerical examples.

Keywords : Optimal control problems, the HJB equation, viscosity solution, multigrid method

1- atefehgooranorimi@yahoo.com
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A Reily-Ritz approach for extracting approximate solution of
an optimal control problem governed by heat equation with
thermal source

M.A. Firoozjaee',A. H. Borzabadi®
'Department of Mathematics, University of Science and Technology of Mazandaran, Behshahr, Iran

?Department of Mathematics, University of Science and Technology of Mazandaran, Behshahr, Iran

Abstract

The manuscript deals with a new numerical method of a optimal control of the heat equation with
a thermal source . To use this method, we apply polynomial basis functions for approximation of the
solutions. Then we have the coeffcients of polynomial expansions by solving the system of nonlinear equa-
tions. Some numerical examples are included to demonstrate the theoretical results and the performance
of the numerical approximation.

Keywords : Optimal Control Problems; Heat equation; Moment Problem; Approximation; Polyno-

mial Basis Functions; Reily-Ritz Approximation

1- m—firoozjaee@mazust.ac.ir
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A multi-criteria solution approach to the cloud computing
selection problem

Amirhossein Shahbakhsh razavi',Mehdi Zaferanieh?,Morteza Jafarzadeh 3
"Department of Mathematics, Payame Noor University, Tehran, P.O. Box. 19395-3697, Iran
?Department of Applied Mathematics, University of Science and Technology of Mazandaran, Behshahr,
Iran

3Department of Avionics, Aerospace Research Institute, Tehran, 14665-834, Iran

Abstract

This work investigates the effect of the p-hub median’s method on the heat equation with thermal
sources. To achieve a sub-optimal control policy for the heat equation, we focused on a discretized
model. Then, a two-phase algorithm, denoted as modified sequential general variable neighborhood search
(MSGVNS) algorithm based on three local searches that use efficient neighborhood interchange has been
employed. The results of the proposed method are given to show the proficiency of the presented algorithm.

Keywords : Optimal control problem Metaheuristic Heat equation Modified general variable neigh-

borhood search

1- iamirhosseinrz@Qgmail.com
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Accelerated projection methods for solving systems of
monotone equations

Ahmad Kamandi!

Department of mathematics, university of Science and Technology of Mazandaran, Brhshahr, Iran.

Abstract

Aitken’s delta-squared process is well-known method for accelerating the rate of convergence of a
sequence. In this paper we used a generalization of this method to the general vector case, to accelerate
the projection based method for solving systems of monotone equations. The numerical reports indicate
the efficiency of accelerated version of a projection based methods.

Keywords : Monotone equations, projection based methods, Aitken’s delta-squared

1- ahmadkamandi@mazust.ac.ir
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An adaptive nonmonotone SQP method for elliptic optimal
control problems

Farhad Sarani',Akbar Hashemi Borzabadi?,Hadi Nosratipour?
"Department of Education, Golestan (Kalaleh Branch), Iran
’Department of Applied Mathematics, University of Science and Technology of Mazandran, Behshahr,
Iran

3Department of Mathematics, Faculty of Science, Razi University, Kermanshah, Iran

Abstract

In this paper, an adaptive sequential quadratic programming (SQP) method with a nonmonotone line
search technique is discussed for approximately solving optimal control problems (OCPs) governed by
elliptic partial differential equations. Using the finite difference discretization scheme and the trapezoidal
rule, the optimal control problem is converted to a nonlinear optimization problem (NLOP). Finally the
obtained NLOP is solved by utilizing the proposed nonmonotone SQP (NSQP) method. Numerical results
show the effciency of the proposed method.

Keywords : Optimal control , Elliptic partial differential equations , Sequential quadratic program-

ming , Nonmonotone line search

1- saranifarhad@gmail.com
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An efficient nonmonotone method for the optimal control of
Burgers equation

Hadi Nosratipour!
Department of Mathematics, Faculty of Science, Razi University, Kermanshah, Iran

’Department of District 2 Education, Daneshju Street, Kermanshah, Iran

Abstract

This paper attempts to present a nonlinear optimization method to find the optimal control of Bur-
gers equation with a quadratic cost functional. The discretize-then-optimize approach is used. Afterward,
regarding the implicit function theorem (IFT), the optimal control problem is transformed into an un-
constrained nonlinear optimization problem (UNOP). Also, to make a globalization strategy, an adaptive
nonmonotone strategy which properly controls the degree of nonmonotonicity is used and is incorpora-
ted into an inexact Armijo-type line search approach to construct a more relaxed line search procedure.
Finally, the obtained UNOP is solved by utilizing the proposed nonmonotone Barzilai-Borwein gradient
method. Results gained from the new offered method show that the new method is promising.

Keywords : Distributed optimal control, Viscous Burgers equation,Finite elements method; Implicit

function theorem, Nonmonotone Barzilai-Borwein method.

1- hadi.nosratipour@gmail.com
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An optimal control model for treatment of acute
lymphoblastic leukemia

Mehrnoosh Hedayati!,Alireza Fakharzadeh Jahromi? Hojjat Ahsani Tehrani?
'Faculty of Mathematical Sciences, Shahrood University of Technology, Shahrood, Iran
2Faculty of Mathematics, Shiraz University of Technology, P.O. Box 71555-313, Shiraz, Iran
3Fars Elites Foundation, P.O. Box 71966-98893, Shiraz, Iran

Abstract

Leukemia is one of the most common childhood malignancies, affecting about 40 children per million
children under the age of 15. Acute lymphoblastic leukemia accounts for about 75 percent of these
cases. Due to the prevalence of leukemia in children, its study and evaluation is of great importance.
In this paper, we described an optimal control model for the maintenance treatment of childhood acute
lymphoblastic leukemia.

Keywords : Mathematical model, Optimal control, Leukemia

1- mehr-hedayati.sQyahoo.com
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An optimality condition for approximate efficient solutions via
semi-quasidifferentials

Alireza Kabgani'

1'Urmia University of Technology, Urmia, Iran

Abstract

In this paper, we investigate some calculus rules for semi-quasidifferentials include sum rule and
pointwise maximum rule. Then, using these preliminary results, we obtain a necessary optimality condi-
tion in terms of semi-quasidifferentials for approximate efficient solutions of a nonsmooth multiobjective
optimization problem.

Keywords : Semi-quasidifferential, Approximate efficient solution, Multiobjective optimization pro-

blem, Nonsmooth optimization

1- a.kabgani@uut.ac.ir
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Application of a chaotic fractional-order system in encryption

Bashir Naderi',Malek Karimian?
'Department of Mathematics, Payame Noor University, Tehran, Pox: 4697-19395, Iran

’Department of Mathematics, Ilam University, Ilam, Iran

Abstract

In this paper, we use the synchronization of chaotic fractional-order LU system (FOLUS) for encry-
ption and decryption of signals. For synchronization, the controller is designed via feedback control
method and the stability is provide by Lyapunov stability theorem in fractional order system. The decry-
ption and encryption in secure communications occur based on masking method. Numerical simulations
and results show the applicability and usefulness of used system and method.

Keywords : Synchronization, Chaos, control, Secure communication

1- b—naderi@pnu.ac.ir
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Applying calculus of variation techniques for scoliosis
inhibition treatment

M. Khademi',A. Fakharzadeh Jahromi?
'Department of Applied Mathematics, Faculty of Mathematics, Shiraz University of Technology

2Department of Applied Mathematics, Faculty of Mathematics, Shiraz University of Technology

Abstract

In this article, we study the treatment of scoliosis disease by optimal control theory. First, we inves-
tigate mathematical model of spinal motion by this and then we study a new treatment of this disease
by using the calculus of variations. Also, we use clinical data from a number of patients, in MATLAB
software environment and determine optimal control and trajectories by using steepest descent method,
based on these results the optimal treatment is presented.

Keywords : Scoliosis disease, Optimal control, Calculus of variations.

1- Mahsakhademil373@gmail.com
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Control of general epidemic SIR disease models

Saeed Nezhadhosein!,Bashir Naderi,Rogayyeh Soltani®, Agileh Heydari*
!Department of Mathematics , Payame Noor University , Tehran , Pox: 4697-19395, I. R. of Iran
’Department of Mathematics , Payame Noor University , Tehran , Pox: 4697-19395, I. R. of Iran
3Department of Mathematics , Payame Noor University , Tehran , Pox: 4697-19395, I. R. of Iran
4Department of Mathematics , Payame Noor University , Tehran , Pox: 4697-19395, 1. R. of Iran

Abstract

In this paper, we apply the Hamilton Jacobi Bellman (HJB) approach to optimal control of the
epidemic disease SIR models with general incidence function. At first, the model of the epidemic disease
is formulated. Next, using optimal control and HJB approaches, the control signals are archived. The
numerical simulation shows the efficiency of the proposed method.

Keywords : Mathematical modeling, Epidemic disease, HJB, Optimal control

1- s —neghadhosein@pnu.ac.ir
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Diagnosis of COVID-19 disease using artificial neural network

Atefeh Hassani Bafrani',Mohammad Dehghandar?
'Department of Matematics,Payame Noor University P.O.Box,19395-4697, Tehran,Iran
2 Assisant Professor of Applied Mathematics Dept.,Pyame Noor University,P.O Box, 19395-4697,

Tehran,Iran

Abstract

The aim of this study was to use artificial neural network modeling tools in preparing a predictive
model for the diagnosis of Covid-19 disease. The statistical population includes 380 patients suspected of
having Covid-19 disease who have referred to the medical centers of Imam Khomeini (Tehran), Alborz
(Karaj) and Kowsar (Karaj) hospitals. Neural network with 12 input variables: fever, cough, headache,
gastrointestinal symptoms, and skin rash, sense of smell and taste ,background disease, chest CT, blood
oxygen level, lethargy, age, family history and output variable of Covid-19 disease severity were designed
and for network training, the resilient backpropagation algorithm and conjugate gradient with 16 and
14 hidden neurons, respectively, were used. After designing the network, the sum of the average squares
of the observed error with the resilient backpropagation algorithm is 0.00095509 and with the conjugate
gradient algorithm is 0.02534. Also, the comparison of the accuracy of the two algorithms shows that the
resilient backpropagation algorithm had better results, so that the sensitivity, specificity and accuracy
of the neural network designed with this algorithm in diagnosing the disease are 0.9630, 0.9091, 0.9473,
respectively. An examination of the final weights of this network shows that the input variable "fever”’has
the greatest effect on the detection of Covid-19. The system designed with the resilient backpropagation
algorithm gives very good results, so that it detects Covid-19 disease with high accuracy with 94 percent
accuracy and also the sensitivity of the system is more than 96 percent and the specificity of the designed
system is more than 90 percent.

Keywords : Artificial Neural Network, COVID -19, Accuracy, Specificity, Sensitivity

1- a.hassani@pnu.ac.ir
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Differential inclusions on Riemannian manifolds as a model of
geometric control systems

Hajar Radmanesh'
Department of Pure Mathematics, Faculty of Mathematics and Statistics, University of Isfahan,

Isfahan, 81746-73441, Iran

Abstract

We study the trajectories of differential inclusions on complete Riemannian manifolds. The topological
properties of the reachable set and invariance of trajectories with respect to a closed set are investigated.
In order to use required geometric tools, we introduce a linear growth condition by using the distance
function on Riemannian manifold. This condition provides us a compact set containing all trajectories
with the same initial value and end time. Finally, we apply our results to study a nonsmooth version of
control affine systems where the vector fields are only continuous or locally Lipschitz.

Keywords : Differential inclusion, Riemannian manifold, Reachable set, Nonsmooth analysis, Inva-

riance

1- h.radmanesh366@gmail.com
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Eigenstate finite time stability control of a quantum system
with impulse control field via linear optimization

Tahereh Azizpour',Majid Yarahmadi?
Department of Mathematics and Computer Science, Faculty of Science, Lorestan University,
Khorramabad, Lorestan, Iran
’Department of Mathematics and Computer Science, Faculty of Science, Lorestan University,

Khorramabad, Lorestan, Iran

Abstract

In this paper, a new finite- time stability definition, Eigen-state Finite- Time Stability (EFTS), for
impulsive quantum control systems is introduced. For finding the proposed control fields, a hybrid quan-
tum control comprised of a Lyapunov control law and an optimal operator strategy, based on a proposed
linear optimization problem, is designed. Also, for feasibility property and analytical facilitating of the
proposed method, an algorithm, a theorem and one lemma are presented. Finally, a numerical example
for illustrating the advantages of the presented method is simulated

Keywords : Quantum control, Quantum systems with impulse, Linear Optimization, Eigenstate finite

time stability

1- azizpor.tahereh@gmail.com
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Fixed point algorithm for solving convex minimization
problem

Mohammad Eslamian’

Department of Mathematics, University of Science and Technology of Mazandaran, Behshahr, Iran.

Abstract

We propose a new algorithm for solving a variational inequality problem which is defined over the
set of common fixed points of a finite family of generalized demimetric mappings in Hilbert spaces.
Strong convergence of the sequence generated from the proposed method is obtained under some mild
assumptions. We also apply our algorithm for solving the convex minimization problem for convex and
differentiable functions.

Keywords : Variational inequality, Fixed point, Convex minimization problem.
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Fractional approach in stochastic systems based on sliding
mode control

Mahdi Ashrafi Bafghi',Ali Delavarkhalafi?
! Islamic Azad University, Bafgh Branch, Bafgh, Iran
?Yazd University, Yazd, Iran

Abstract

In this paper we design a new fractional sliding mode control (SMC) for a class of stochastic systems
with data packet losses. It is clear that the information may be lost during the transfer from the sensor
to the controller. Also in real world, many phenomena are modeled as fractionally systems. In this paper
we consider a continuous time nonlinear systems in which there will be lost data packet randomly with
a Bernoulli process. At first, we design a fractional sliding surface and show that the state trajectories
of the obtained SMC system can be transferred onto the predefined sliding surface and it stays on to
converge to origin . Using Lyapunov stability theorem, we prove the stability of proposed method. Finally,
an example is prepared that shows the efficiency of the Proposed method.

Keywords : Fractional stochastic systems, sliding mode control, data packet loss

1- mahdiashrafi@gmail.com
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Golden section method for unconstrained fuzzy optimization

Mohadeseh Ramezanzadeh!

University of Birjand

Abstract

The aim of this paper is to develop the well-known method named as golden section method to
solve the Unconstrained one dimensional fuzzy optimization. To this end, by considering a parametric
representation of a fuzzy number, we improved the algebraic operation for these numbers. Finally, a
numerical example is given to illustrate that the proposed method offer a powerful tool

Keywords : Unconstrained fuzzy optimization, Parametric representation, Golden section methode

1- m.ramezanzadeh@birjand.ac.ir
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Hartley series in optimal control of time delay systems

Mahmood Dadkhah!

'Department of Mathematics, Payame Noor University, Tehran, Iran.

Abstract

A numerical scheme based on Hartley series for solving a class of time-delayed optimal control problems
(TDOCPs) is introduced. First the state and control variables, and the delay terms in the problem under
consideration will expand in terms of the Hartley series with undetermined coefficients. Then by applying
the operational matrices of the Hartley series, and substituting the estimated functions into the cost
function, the given TDOCP is reduced to a system of algebraic equations. The efficiency and applicability
of the proposed method is studied through a numerical example.

Keywords : Hartley series, Time delay system, Operational matrix, Optimal control

1- m dadkhah@pnu.ac.ir
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New approach to feedback-feedforward control design

Mina Mollaei',Mohammad Keyanpour?,Davod Khojasteh Salkuyeh?
'Department of Applied Mathematics, Faculty of Mathematical Sciences, University of Guilan, Rasht,
Iran
?Department of Applied Mathematics, Faculty of Mathematical Sciences, University of Guilan, Rasht,
Iran
3Department of Applied Mathematics, Faculty of Mathematical Sciences, University of Guilan, Rasht,

Iran

Abstract

In this paper, an optimal feedback-feedforward control for an elliptic PDE-constrained optimization
problems is provided. Discretization of the problem, using the finite element method, is done and then,
using Lagrangian function, the optimality conditions are extracted. We present a preconditioner to sol-
ve the resulting system efficiently using iterative methods. Finally, numerical results are presented to
demonstrate the efficiency of the preconditioned GMRES method.

Keywords : Optimal state feedback-feedforward control design, Distributed control problem, PDE,

optimization , Preconditioning , GMRES.
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On finite-time control for reaction-diffusion system with
spatially varying diffusion

Najmeh Ghaderi',Mohammad Keyanpour?
Department of Applied Mathematics, Faculty of Mathematical Sciences, University of Guilan, Rasht,
Iran
?Department of Applied Mathematics, Faculty of Mathematical Sciences, University of Guilan, Rasht,

Iran

Abstract

This paper examines the boundary finite-time control for the reaction-diffusion (RD) system with
spatially varying diffusion coefficient. A linear switching control with state dependent switching law is
designed so that vanishes any solution of RD system with spatially varying diffusion coefficient in a finite
time. The theoretical results are supported by numerical simulations.

Keywords : Finite-time stabilization, RD system with spatially varying coefficient, Backstepping

control design
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Pricing to maximize SMR via optimal control theory

Sara Dadras!,Mahmoud Mahmoudi

University of Qom

Abstract

The purpose of this paper is to determine an optimal premium in order to increase the insurer’s
solvency margin ratio using a stochastic optimal control model. Firstly, a stochastic dynamic model is
introduced to describe the process of receiving premium and paying claims. Then, the premium variable
is introduced as the control variable. After that, in order to increase solvency margin ratio and control the
premium, an appropriate objective function is defined based on control and states variables. In the final,
after deterministing and discreting the model, the optimal control problem is solved and some examples
are given.

Keywords : Optimal control premium Dynamical systems solvency margin ratio
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Recent developments in bundle algorithms for nonconvex
optimization problems

Najmeh Hoseini Monjezi!
'Department of Applied Mathematics and Computer Science, Faculty of Mathematics and Statistics,

University of Isfahan, Isfahan, Iran

Abstract

Proximal bundle methods have been shown to be highly successful optimization methods for convex
problems with discontinuous gradients. This naturally leads to the question of whether proximal variants
of bundle methods can be extended to nonconvex setting. In this work we discuss recent developments
in the proximal bundle algorithms for nonconvex optimization problems with discontinuous gradients. In
this paper, extension of these algorithms from both practical and theoretical aspects is considered.

Keywords : Proximal bundle algorithm , Nonsmooth optimization , Nonconvex optimization
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Research on Controllability of time variant ( continuous-time)
Linear Systems with Interval Coefficients

H.Shokohi. Amiri',A.H. Borzabadi?
'"Department of Mathematics, Payame Noor University of Mazandaran

2Department of Applied Mathematics, University of Science and Technology of Mazandaran

Abstract

The controllability of time variant ( continuous-time ) linear systems with interval coefficients is
investigated. The controllability of the linear system with real coeflicients that has the similar structure
to the linear system with interval coefficirnts, is researched and the controllability of the linear system
with interval coefficients is concluded.

Keywords : Controllability , Time invariant ( continuous-time ) linear system with intarval coeffi-

cients , Polynomial matrix with interval coeflicients
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Solving a category of one-dimensional optimal control
problems constrained with Burger equation using discrete
Legendre polynomials

Majid Darehmiraki !,Arezou Rezazadeh? Zakieh Avazzadeh?
'Department of Mathematics, Behbahan Khatam Alanbia University of Technology, Khouzestan, Iran.
’Department of Mathematics, University of Qom, Qom 37161466711, Iran,

3Institute of Research and Development, Duy Tan University, Da Nang 550000, Vietnam,

Abstract

In this paper, we formulate a numerical method to approximate the solution of one-dimensional
optimal control problem with an unsteady Burgers equation. First, the optimality conditions of the
optimal control problems are derived. Then, a numerical method has been used based on discrete Legendre
polynomials. To discretize the optimality conditions, we use shifted discrete Legendre polynomials and
collocations method to discretize the spatial derivatives and time derivatives via the operational metrices
of these Legendre polynomials. Through these operational matrices, and collocation points, the optimality
conditions is converted to an algebraic systems and can be solved using available mathematical software
such as MATLAB. Several examples are tested and numerical results show a good agreement between
exact and approximate solutions.

Keywords : Optimal control problem; Burger equations; discrete Legendre polynomials; Operational

matrix; Convergence of the approximation.
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Solving a class of delay differential equations by block pulse
functions

Saeed Nezhadhosein',Mahmood Dadkhah?
Department of Mathematics, Payame Noor University, Tehran, Iran

’Department of Mathematics, Payame Noor University, Tehran, Iran

Abstract

In this article, we apply block pulse (BP) functions as orthogonal basis for solving a class of delayed
differential equations. By approximating the differential part of unknown functions via BP’s, the delay
differential equation problem converts to an algebraic equation. The main advantage of the proposed
method is the reduction of CPU time for calculating approximate solutions. Convergence analysis of the
proposed method with numerical examples demonstrates the efficiency and applicability of the proposed
method

Keywords : Delay differential equations, Block-pulse functions, Orthogonal functions
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Stabilizing Hyperbolic Control for the Van Der Pol Oscillator

Mohammad Hadi Noori Skandari!

'Faculty of Mathematical Sciences, Shahrood University of Technology, Shahrood, Iran

Abstract

In this work, the space of tangent hyperbolic functions is fist introduced and a stabilizing control in
this space is then proposed for the Van Der Pol oscillator. The treatment of this oscillator is simulated
to show the applicability and the efficiency of the suggested approach

Keywords : Stabilizing control, Tangent hyperbolic functions, Van der Pol oscillator.
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Synchronization of Fractional Dynamical Chaotic Systems

M.Farmani Ardehaei!,M.H. Farahi?,S. Effati?
'Department of Applied Mathematics, Faculty of Mathematical Sciences, Ferdowsi University of
Mashhad, Mashhad, Iran.
’Department of Applied Mathematics, Faculty of Mathematical Sciences, Ferdowsi University of
Mashhad, Mashhad, Iran.
3Department of Applied Mathematics, Faculty of Mathematical Sciences, Ferdowsi University of
Mashhad, Mashhad, Iran.

Abstract

In this paper we describe a back-stepping approach to synchronize fractional dynamical ch otic sys-
tems. This method combine the design of active control with the choice of Lyapunov function. The
analysis of stability based on stability theorems is performed. Numerical results illustrate the effective-
ness of method.
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The stochastic queue l-core problem on a tree network

Mehdi Zaferanieh!,Jafar Fathali?, Mehrdad Moshtagh?
'Department of Mathematics, Hakim Sabzevari University, Tovhid town, Sabzevar, Iran.
2Faculty of Mathematical Sciences, Shahrood University of Technology, University Blvd., Shahrood, Iran
3Faculty of Mathematical Sciences, Shahrood University of Technology, University Blvd., Shahrood, Iran

Abstract

In this paper, we present the I-core problem with the stochastic queue on a tree network. Our aim is to
find a path P on a tree network with the length 1 such that the total summation of the weighted distances
from all vertices to the path as well as the average response time to serve the demands is minimized. We
assume that the server is occupied by a customer at a node of the path when the other customers should
travel to the closet vertex on the path. The edges of tree network is modeled by M/G/c/c state-dependent
queues in the case that customers are pedestrians. Also, the server is modeled in M/G/1/k queue using
the FIFO discipline.

Keywords : Location theory Il-core problem M/G/1/k, M/G/c/c queues
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