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Preface 

This year the 14th WSEAS International Conference on APPLIED MATHEMATICS (MATH 

'09) was held at Puerto De La Cruz, Tenerife, Canary Islands, Spain, December 14-16, 2009. The 

conference remains faithful to its original idea of providing a platform to discuss linear algebra, 

numerical analysis, differential equations, probabilities, statistics, operational research, 

optimization, algorithms, discrete mathematics etc. with participants from all over the world, 

both from academia and from industry. 

Its success is reflected in the papers received, with participants coming from several countries, 

allowing a real multinational multicultural exchange of experiences and ideas. 

The accepted papers of this conference are published in this Book that will be indexed by ISI. 

Please, check it: www.worldses.org/indexes as well as in the CD-ROM Proceedings. They will 

be also available in the E-Library of the WSEAS. The best papers will be also promoted in many 

Journals for further evaluation. 

A Conference such as this can only succeed as a team effort, so the Editors want to thank the 

International Scientific Committee and the Reviewers for their excellent work in reviewing the 

papers as well as their invaluable input and advice. 

The Editors 



 



 

 

Table of Contents  

  

Plenary Lecture 1: Sensitivity and Stability of Singular Linear Systems 13 

M. Isabel Garcia-Planas  

  

Plenary Lecture 2: Statistical Kernel Estimators for Data Analysis and Exploration Tasks - 

Theory and Applications 

14 

Piotr Kulczycki  

  

Plenary Lecture 3: Non-Conventional Fuzzy Connectives 15 

Imre J. Rudas, Janos Fodor  

  

Plenary Lecture 4: Mathematical Characterization of Quantum Algorithm 17 

Satoshi Iriyama  

  

Plenary Lecture 5: Low Dimensional Nonlinear Thermomechanical Models Describing Phase 

Transformations and their Applications 

18 

Roderick Melnik  

  

A Note on Chaos Conversion in the Frequency Domain 19 

Jiri Petrzela, Zdenek Hrubos  

  

Dynamical Model for an Original Mechatronical Rehabilitation System 23 

Daniela Mariana Barbu, Ion Barbu  

  

Laplace Problems for Regular Lattices 27 

Giuseppe Caristi  

  

Decision Support System for Optimizing Spare Parts Forecasting for Training Aircrafts 34 

Faisal Siddique, Muhammad Abbas Choudhary  

  

Some Properties of the Stationary Solution in the Case of Solidification using Bridgman 

Technique 

42 

Simina Maris  

  

Analytical Study for the Meniscus Equation in the Case of Dewetted Bridgman Crystal Growth 

Technique, in Zero Gravity 

47 

Simona Epure  

  

On a Characterization of Bessel Potentials on L
p(.)

(R
n
) Spaces 52 

D. I. Cruz-Baez  

  

Sensivity and Stability of Singular Systems under Proportional and Derivative Feedback 57 

M. Isabel Garcia-Planas  

  

An Alternative Complete System of Invariants for Matrix Pencils under Strict Equivalence 64 

A. Diaz, M. I. Garcia-Planas  

  

A Canonical Reduced Form for Singular Time Invariant Linear Systems. Part I 70 

A. Diaz, M. I. Garcia-Planas  

  

A Canonical Reduced Form for Singular Time Invariant Linear Systems. Part II 77 

A. Diaz, M. I. Garcia-Planas  

RECENT ADVANCES in APPLIED MATHEMATICS

ISSN: 1790-2769 9 ISBN: 978-960-474-138-0



 

Low Dimensional Nonlinear Thermomechanical Models Describing Phase Transformations 

and their Applications 

83 

Roderick Melnik, Olena Tsviliuk, Linxiang Wang  

  

Imperfection Sensitivity and Insensitivity of Building Structures 89 

Libor Puklicky  

  

Stochastic Parametric Resonance of a Fractional Oscillator 93 

Astrid Rekker, Romi Mankin  

  

A Beam Search Method to Solve the Problem of Assignment Cells to Switches in a Cellular 

Mobile Network 

99 

Cassilda Maria Ribeiro, Anibal Tavares Azevedo  

  

Feedback Control of Parallel-Flow Heat Exchanger Equations Using a Forwardstepping 

Method 

106 

Hideki Sano, Shin-Ichi Nakagiri  

  

Backstepping Boundary Control of First-order Coupled Hyperbolic Partial Integro-differential 

Equations 

112 

Hideki Sano, Shin-Ichi Nakagiri  

  

An Optimization Approach for the Job Shop Scheduling Problem 120 

Jorge Magalhaes-Mendes  

  

Fitting the Sigmoid Function Concerning a Bingham Fluid 126 

Adam Marlewski, Marek Sozanski  

  

Circular Saw Mandelbrot Set 131 

Mamta Rani, Manish Kumar  

  

Image Hiding Based on Circular Geometric Moiré 137 

Minvydas Ragulskis, Algiment Aleksa, Jurate Ragulskiene  

  

Quintic B-Spline Curve Generation and Modification based on Specified Radius of Curvature 143 

Tetsuzo Kuragano  

  

Abelian Subalgebras in Low-Dimensional Solvable Lie Algebras 151 

Manuel Ceballos, Juan Nunez, Angel F. Tenorio  

  

Computations on Transonic Inviscid Flows Past Thin Airfoils 157 

Rui M. S. Pereira, Jitesh S. B. Gajjar  

  

Using e-learning to Self Regulate the Learning Process of Mathematics for Engineering 

Students 

165 

Irene Brito, Jorge Figueiredo, Maria Flores, Ana Jesus, Gaspar Machado, Teresa Malheiro, Paulo 

Pereira, Rui M. S. Pereira, Estelita Vaz 

 

  

Existence and Uniqueness of Positive Solutions for Degenerate Logistic  Neumann Problems in 

a Half Space 

170 

Runhua Zhao, Nianpeng Wang, Wei Dong  

  

Existence of Three Positive Periodic Solutions of Differential Equations of Second Order 174 

Nianpeng Wang, Runhua Zhao, Wei Dong  

  

RECENT ADVANCES in APPLIED MATHEMATICS

ISSN: 1790-2769 10 ISBN: 978-960-474-138-0



 

  

Complementary Approaches for the Computation of the Independent Number of a Graph 178 

Carmo P. Bras, Joaquim J. Judice  

  

Mathematical Characterization of Quantum Algorithm 184 

Satoshi Iriyama, Masanori Ohya  

  

Quantum Teleportation with Non-Maximal Entangled State 191 

Masanari Asano, Masanori Ohya  

  

Assessment of Fuel Consumption Using Factorial Experiments, Regression Trees and MARS 196 

Betul Kan, Berna Yazici  

  

Powerful Tool as a Complement to the Traditional Resources on a Course: Video Podcast 202 

Javier Bilbao, Eugenio Bravo, Olatz Garcia, Concepcion Varela, Purificacion Gonzalez, Izaskun 

Baro, Miguel Rodriguez 

 

  

Transitive Pairwise Comparison Matrices over Abelian Linearly Ordered Groups 207 

Bice Cavallo, Livia D'Apuzzo  

  

Value Iteration and Action ε-Approximation of Optimal Policies in Discounted Markov 

Decision Processes 

213 

Raul Montes-De-Oca, Enrique Lemus-Rodriguez  

  

Conformal Mapping in Naval Architecture 219 

Panait Anghel, Camelia Ciobanu  

  

About the Solutions of the Dynamic Optimum Consumer Models 223 

Ilie Mitran, Codruta Cornelia Dura  

  

A Strengthened Mixed-Integer Linear Formulation for the K Clusters Problem with Fixed 

Cardinality 

229 

Graca Marques Goncalvesa, Lidia Lampreia Lourenco  

  

Optimization of Rotationally Symmetric Shells 233 

J. Lellep, E. Puman, L. Roots, E. Tungel  

  

Polylinear Form of Functions on HOSVD Basis in Relation to Fourier Image Processing 239 

Andras Rovid, Laszlo Szeidl, Peter Varlaki  

  

Discounted Markov Decision Processes for Small Noise Intensities 245 

Hugo Cruz-Suarez, Rocio Ilhuicatzi-Roldan  

  

Stability Aspects in an Electrical System used in Transport 251 

Carmen Lungoci, Adam Galuszka  

  

Statistical Kernel Estimators for Data Analysis and Exploration Tasks - Theory and 

Applications 

257 

Piotr Kulczycki  

  

Spectral Vibration Patterns by Symbolic Computation Systems 263 

Alicia Tinnirello, Eduardo Gago, Monica Dadamo  

  

A Categorical Approach to Quantum Algorithm 268 

Yuji Hirota  

RECENT ADVANCES in APPLIED MATHEMATICS

ISSN: 1790-2769 11 ISBN: 978-960-474-138-0



 

Concepts Visualization 271 

Sylvia Encheva  

  

Existence of Positive Solutions for Dirichlet Problem in a Half Space 277 

Tieguo Ji, Wei Dong  

  

Data Mining Based on Rough Sets and Its Application in Risk Decision-making 280 

Li Wanqing, Ma Lihua, Wei Dong  

  

Fitting of Weibull Distribution to Study Wind Energy Potential in Kuala Terengganu, 

Malaysia 

284 

A. M. Razali, M. S. Sapuan, K. Ibrahim, A. R. Ismail, A. Zaharim, K. Sopian  

  

Representation of Human Intent and Expertise in a New Knowledge Based Engineering Object 

Modeling 

288 

Laszlo Horvath, Imre J. Rudas, Ryszard Klempous  

  

Non-Conventional Interpretation of Fuzzy Connectives 294 

Imre J. Rudas, Janos Fodor  

  

Extended Fuzzy Methods in Risk Management 300 

Marta Takacs  

  

Improvements of the Adaptive Slotine & Li Controller – Comparative Analysis with Solutions 

Using Local Robust Fixed Point Transformations 

305 

Jozsef K. Tar, Imre J. Rudas, Jozsef Gati  

  

Dynamic Concentration/Inequality Indices of Economic Systems 312 

Guglielmo D'Amico, Giuseppe Di Biase  

  

Stochastic Control Optimization without Certainty Equivalence and Separation 317 

Shinar Josef  

  

Fixed Point Technique for a Class of Nonlinear Systems and Application to Stochastic 

Resonance 

323 

Romeo Negrea, Andrei Eckstein, Florin Alexa  

  

Spectral Differentiation Operators and Hydrodynamic Models for Stability of Swirling Fluid 

Systems 

328 

Diana Alina Bistrian, Florica Ioana Dragomirescu, George Savii  

  

Authors Index 334 

 

 

RECENT ADVANCES in APPLIED MATHEMATICS

ISSN: 1790-2769 12 ISBN: 978-960-474-138-0



 

Plenary Lecture 1 

Sensitivity and Stability of Singular Linear Systems 

 

 
 

Professor M. Isabel Garcia-Planas 

Departament de Matematica Aplicada I 

Universitat Politecnica de Catalunya, 

C. Mineria 1, Esc C, 1o-3a 

08038 Barcelona, Spain 

E-mail: maria.isabel.garcia@upc.edu 
 

 

  

Brief Biography of the Speaker:  

Professor Dr. Maria Isabel Garcia-Planas joined the Department of Applied Mathematics at the “Universitat 
Politecnica de Catalunya” Barcelona, Spain in 1981. Her work had been centred on Linear Algebra, Systems and 
Control Theory. She has authored over eighty papers and serves on the referee on several journals. 
She has been plenary Speaker in WSEAS Int. Conf. on Applied and Theoretical Math, Vravrona, Grecia (2000), 
WSEAS International Conference SIM'01, Qawra, Malta, (2001), 6th WSEAS CSCC, Creta, (2002), 4th WSEAS-
ISTACS. Puerto de la Cruz, (2004), 8th WSEAS Int. Conference on Applied Mathematics, Puerto de la Cruz, (2005), 
11th WSEAS Int. Conf. on Systems, Creta, (2007), Applied Computing Conference, Istanbul Turkey, (2008). 
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Plenary Lecture 2 

Statistical Kernel Estimators for Data Analysis and Exploration Tasks – Theory and 

Applications 

 

 
 

Professor Piotr Kulczycki 

Systems Research Institute, Polish Academy of Sciences 

ul. Newelska 6, PL-01-447 Warsaw, Poland 

E-mail: kulczycki@ibspan.waw.pl 

Cracow University of Technology 

Head of Department of Automatic Control 

ul. Warszawska 24, PL-31-155 Cracow, Poland 

E-mail: kulczycki@pk.edu.pl 
 
Abstract: At present, statistical kernel estimators constitute the dominant – in practice – method of nonparametric 

estimation. It allows the useful characterization of probability distributions without arbitrary assumptions regarding 
their membership to a fixed class. In this lecture their use to the basic tasks of data analysis and exploration, i.e. 
identification of outliers, clustering, and classification, will be considered. In every case the final result will be an 
algorithm ensuring that its practical implementation does not demand of the user detailed knowledge of the 
theoretical aspects, or laborious research and calculations. The above presented theory has been successfully 
applied to various practical problems of engineering and management. Two of these, the design of a fault detection 
and diagnosis system for automatic control purposes, and a marketing support strategy for a mobile phone operator, 
will be demonstrated in details. Useful procedures for the reduction of dimensionality and size of a random sample, 
subordinated to the specificity of kernel estimators, will also be commented. 

  

Brief Biography of the Speaker:  

Piotr Kulczycki graduated with a Master’s degree in Control Engineering from the AGH University of Science and 
Technology, and a Master’s degree in Applied Mathematics (with honours) from the Jagiellonian University in 1983 
and 1987, respectively. He then received the scientific degrees of Ph.D. and D.Sc. (habilitation) in Control 
Engineering from the AGH University of Science and Technology in 1991 and 1999, respectively, followed by the title 
of Professor in Technical Sciences at the Systems Research Institute of the Polish Academy of Sciences in 2005. He 
presently holds the professor positions at the Systems Research Institute of the Polish Academy of Sciences as well 
as the Cracow University of Technology, where he is the Head of the Department of Control Engineering. He has 
held the position of visiting professor at the Aalborg University and has given guest lectures at the Technical 
University of Budapest, the Helsinki University of Technology, the Universite Catholique de Louvain, and the 
Tampere University of Technology. 
Prof. Kulczycki has published 4 books and monographs and around 100 scientific works in reputable journals and 
international conference proceedings. These works have been quoted many times. He has also participated in 7 
scientific research projects, 4 of which were conducted by international teams. The field of his scientific activity to 
date is the applicational aspects of information technology and data analysis and mining, mostly connected with the 
use of modern statistical methods and fuzzy logic in diverse issues of contemporary systems research and control 
engineering. He has also carried out research on artificial neural networks and the theory of differential equations. His 
avocational interests are centred on ancient and Napoleonic history, as well as classical music, gardening, and 
international tourism.  
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Plenary Lecture 3 

Non-Conventional Fuzzy Connectives 

 
 

Professor Imre J. Rudas 

Rector/President 

Budapest Tech 

Becsi ut 96/B 

H-1034, Budapest 

Hungary 

E-mail: rudas@bmf.hu 

 

 
 

Professor Janos Fodor 

Rector 

Budapesti Muszaki Foiskola 

1034 Budapest 

Becsi ut 96/B 

Hungary 

 
Abstract: One of the most important and central problems of fuzzy set theory has been the proper definition of set-

theoretic (or logical) operations. From the beginning of the theory, the 'min' for intersection and 'max' for union is very 
common and popular in the literature. This is due to the fact that they have several nice properties and are easy to 
work with, especially in the applications. It turned out that the justification of a class of operations - instead of any 
particular one - for extending crisp intersection (union and complementation) is more reasonable. 
This recognition has lead researchers to the definition of t-norms, t-conorms and strong negations. Generally 
speaking, these connectives possess reasonable properties. But t-norms, t-conorms and strong negations can also 
be interpreted as many-valued extensions of the usual Boolean logical connectives conjunction, disjunction and 
negation, respectively. Thus it is natural that their properties have to be connected and be in accordance with that of 
fuzzy implications. On the other hand, if we work with binary operations and there is no need to extend them for three 
or more arguments then associativity is a very restrictive and unnecessary condition. In addition, the two variables in 
the connective may have different semantics, whence the commutativity property may also be questionable. It has 
also become clear that these operators do not always follow the real phenomena and do not provide optimal 
performance. 
These facts are very often left out of consideration. Therefore, there is a natural need for finding new operators to 
develop more sophisticated intelligent systems. 
This paper summarizes the research results of the authors that have been carried out in recent years on 
generalization of conventional aggregation operators. This includes, but is not limited to, the class of uninorms and 
nullnorms, absorbing norms, distance- and entropy-based operators, quasi-conjunctions and extended means. 

  

Brief Biography of the Speaker:  

Imre J. Rudas graduated from Banki Donat Polytechnic, Budapest in 1971, received the Master Degree in 
Mathematics from the Eotvos Lorand University, Budapest, the Ph.D. in Robotics from the Hungarian Academy of 
Sciences in 1987, while the Doctor of Science degree from the Hungarian Academy of Sciences in 2004. He received 
his first Doctor Honoris Causa degree from the Technical University of Kosice, Slovakia and the second one from 
“Polytechnica” University of Timisoara, Romania. 
He served as the Rector of Budapest Tech from August 1, 2003 for a period of four years, and was reelected for five 
years in 2007. He is active as a full university professor and Head of Department of Intelligent Engineering Systems. 
He is a Fellow of IEEE, Senior Administrative Committee member of IEEE Industrial Electronics Society, member of 
Board of Governors of IEEE SMC Society, Chairman of the Hungarian Chapters of IEEE Computational Intelligence 
and IEEE Systems, Man and Cybernetics Societies, and Vice-chair of IEEE Hungary Section. 
He is the Vice-President of IFSA (International Fuzzy System Association), he was the President of Hungarian Fuzzy 
Association for ten years, President of IEEE Hungary Section. 
He serves as an associate editor of some scientific journals, including IEEE Transactions on Industrial Electronics, 
member of editorial board of Journal of Advanced Computational Intelligence, member of various national and 
international scientific committees. He is the founder of the IEEE International Conference Series on Intelligent 
Engineering Systems (INES) and IEEE International Conference on Computational Cybernetics (ICCC), and some 
regional symposia. He has served as General Chairman and Program Chairman of numerous scientific international 
conferences. 
His present areas of research activity are Computational Cybernetics, Robotics with special emphasis on Robot 
Control, Soft Computing, Computed-aided Process Planning, Fuzzy Control and Fuzzy Sets. He has published 
books, more than 400 papers in books, various scientific journals and international conference proceedings. 
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Janos Fodor is full professor in the Institute of Intelligent Engineering Systems, at the John von Neumann Faculty of 
Informatics of Budapest Tech, Budapest, Hungary. He has been Vice Rector for Science at Budapest Tech since 
2005. 
He received his Master Degree in Mathematics in 1981, and his Ph.D. in Mathematics in 1984 from the Eφtvφs 
Lorand University, Budapest. He received his C.Sc. degree from the Hungarian Academy of Sciences in 1991, and 
also the Dr. Habil. degree in 2000, the latter from the Eφtvφs Lorand University. He is Doctor of the Hungarian 
Academy of Sciences. 
He has been pursuing research in mathematical foundations of fuzzy logic, computational intelligence, preference 
modelling, inference and decision making since 1987. He is co-author of two monographs published by Kluwer and 
by Springer, and of over 180 publications. He has been presented papers at more than 100 international and 
domestic conferences. He has been delivered numerous plenary and invited talks, and acted as General Chairman 
and Program Committee Chair or Member at diverse scientific international conferences. 
He is Area Editor of Fuzzy Sets and Systems, member of the Editorial Advisory Board of the International Journal of 
Advanced Intelligence Paradigms, editor of the European Journal of Operational Research, Computing and 
Informatics, Surveys in Mathematics and its Applications, Acta Mechanica Slovaca, Buletin Automatica, president of 
the Hungarian Fuzzy Association, and coordinator of the EUROFUSE EURO Working Group on Fuzzy Sets. He has 
been a coordinator of several research projects. He has been Invited Professor at various universities in Belgium, 
Italy, France and Spain. 
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Plenary Lecture 4 

Mathematical Characterization of Quantum Algorithm 

 

 
 

Assistant Professor Satoshi Iriyama 

Tokyo University of Science 

Quantum Bio-Infomatics Center (QBIC) 

Japan 

E-mail: iriyama@is.noda.tus.ac.jp 
 
Abstract: We have studied quantum computation for many years, and defined the generalized quantum Turing 

machine by using completely positive channels and density operators on the Hilbert space. This mathematical model 
of quantum algorithm gives us the new language classes in which the class NP is included in a polynomial time class. 
It has also a possibility to expand the theory of computability which has philosophical significance. 
In this talk, we explain a definition of the model, the language classes, some theorems and applications. 

  

Brief Biography of the Speaker:  

Satoshi Iriyama is an assistant professor in Tokyo University of Science in Japan. His main research topics are the 
Quantum Algorithm which is the algorithm of quantum computer, the Quantum Information and Bio-Informatics. He 
and Professor Ohya in Tokyo University of Science proposed the mathematical model of quantum Turing machine, 
called a Generalized Quantum Turing Machine(GQTM for short), which is one of mathematical model of quantum 
computation, and defined language classes defined by GQTM. They proved that there exists a GQTM solving SAT 
problem, one of NP complete problems, in polynomial time. The mathematical characterization of GQTM contains the 
discussion of computability in the quantum computer. 
He is also a researcher in Quantum Bio-Informatics Center (QBIC) in the university. The main opportunity of this 
center is to construct a new paradigm of Quantum Theory and Bio-Informatics. He and Professor Ohya showed the 
quantum algorithm for multiple alignment of amino acid sequences which is known as a difficult problem in Bio-
Informatics. 
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Plenary Lecture 5 

Low Dimensional Nonlinear Thermomechanical Models Describing Phase Transformations 

and their Applications 

 

 
 

Professor Roderick Melnik 

Tier I Canada Research Chair 

WLU, Waterloo, ON, Canada 

E-mail: rmelnik@wlu.ca 
 
Abstract: In this plenary talk we focus on the development of low dimensional approximations to coupled nonlinear 

systems of partial differential equations (PDE) describing phase transformations. The methodology is explained on 
the example of nonlinear ferroelastic/thermoelastic dynamics. We start from the general three-dimensional Falk-
Konopka model and with the center manifold reduction obtain a Ginzburg-Landau-Devonshire one-dimensional 
model. The Chebyshev collocation method is applied for the numerical analysis of this latter model, followed by the 
application of an extended proper orthogonal decomposition. Finally, we present several numerical results where we 
demonstrate performance of the developed methodology in reproducing hysteresis effects occurring during phase 
transformations and provide a survey of related methodologies and applied mathematical problems arising in this 
context. 
Current project is a joint work with O. Tsviliuk and L. Wang. 

  

Brief Biography of the Speaker:  

Roderick Melnik is a Full Professor at the Wilfrid Laurier University in Waterloo, Canada. He is a Tier I Canada 
Research Chair in Mathematical Modelling. Before moving to Canada, Professor Melnik held senior professorial and 
research positions in the USA, Europe, and Australia. He was also a visiting fellow at the Isaac Newton Institute of 
the University of Cambridge , at the Institute for Mathematics and its Applications of the University of Minnesota and 
other research institutions in Europe, North America, and Australia. Professor Melnik's major results are in the 
development, analysis and applications of mathematical models based on partial differential equations and 
computational mathematics, focusing on coupled dynamic phenomena, systems, and processes. The areas of his 
research contributions include computational physics, applied numerical analysis, chemistry, and biology, non-
smooth control, and stochastic differential equations. Over the past years, some of his main contributions have been 
to the development and applications of mathematical models in the area nano- and bionano- sciences with particular 
emphasis on the analysis of coupled multiscale phenomena, processes, and systems. This includes his contributions 
to the analysis of coupled effects in low-dimensional nanostructures, such as quantum dots, in bio-inspired and in 
biological systems. 
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