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Preface 
This year the 9th WSEAS International Conference on DISTANCE LEARNING and WEB 
ENGINEERING (DIWEB ‘09) was held in Budapest, Hungary, September 3-5, 2009. The 
Conference remains faithful to its original idea of providing a platform to discuss web-based 
education, virtual school, intelligent teachers, intelligent communications, intelligent mobile 
networks, intelligent algorithms, web examinations, web voting 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 
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Keynote Lecture 

Optimization Based Matrix Decomposition Methods and their Utilization in Applications 
 

 
 

Professor Metin Demiralp 
Informatics Institute 

Istanbul Technical University 
ITU Bilisim Enstitusu Ayazaga Yerleskesi 

Maslak, 34469, Istanbul, Turkey 
E-mail: metin.demiralp@gmail.com 

 
Abstract: Matrix decomposition methods play important roles in the theoretical aspects of the matrix theory beside 
their utilization in approximations. The main purpose is to represent a matrix in terms of the rather simple matrices. 
The linear combination type representations are mostly preferred to get the benefits of the linearity. The simple 
matrices in the linear combination are chosen in as lower ranks as possible. The one-rank matrices or in other words 
outer products are mostly preferred ones. For example, spectral decompositions use outer products constructed as 
the product of each normalized eigenvector of the considered matrix by its transpose or hermitian conjugate and the 
linear combination coefficients are the corresponding eigenvalues when the symmetry or the hermiticity exists in the 
matrix under consideration. If the symmetry or hermiticity does not exist then the cases should be investigated 
separately for two different categories first of which involves the matrices with eigenvalues whose algebraic and 
geometric multiplicities are same while the second one covers the matrices at least one of whose eigenvalues has 
different algebraic and geometric multiplicities. The first group matrices have spectral decompositions almost same 
as the symmetric or hermitian matrices with the only difference in the construction of the outer products which are 
now constructed as the product of the right eigenvectors by their companion transposed left ones. Although the 
individual normalizations of the left and right eigenvectors are not necessary the mutual normalizations are required 
to give unit norm to each outer product. The second group matrices can not be expressed in the abovementioned 
form of spectral decompositions because they can not be diagonalized. Hence, their reducibility to Jordan canonical 
form must be reflected to the decomposition. What we have stated above is for square matrices. The similar 
decomposition for the rectangular matrices is based on the idea of the forward and backward transitions between two 
different dimensional Euclidean spaces. The result is called singular value decomposition where the outer products 
are constructed from the left and right singular vectors while the linear combination coefficients of the decomposition 
are the singular values of the matrices which are in fact the square root of the eigenvalues of the product of the 
transposed form of the matrix by itself. All these decompositions can be connected to the optimization theory by 
defining appropriate cost functionals and constraints. The cost functional has quadratic natures in general. The 
constraints may also be quadratic although the bilinear forms are encountered as well. The structure of the cost 
functional uniquely defines the characters of decomposition. It is possible to define new and more general 
decompositions by changing the structures of the cost functional and the constraints. There have been certain efforts 
to do so in recent years. The author and his colleagues are attempting to construct new schemes to decompose 
matrices and to use them in modern applications related to data processing. The talk will focus on the issue in a more 
general perspective and try to adress to the works by emphasizing on the recent ones from and outside the group of 
the author. 
  
Brief Biography of the Speaker: Metin Demiralp was born in Turkey on 4 May 1948. His education from elementary 
school to university was entirely in Turkey. He got his BS, MS, and PhD from the same institution, Istanbul Technical 
University. He was originally chemical engineer, however, through theoretical chemistry, applied mathematics, and 
computational science years he was mostly working on methodology for computational sciences and he is continuing 
to do so. He has a group (Group for Science and Methods of Computing) in Informatics Institute of Istanbul Technical 
University (he is the founder of this institute). He collaborated with the Prof. Herschel A. Rabitz’s group at Princeton 
University (NJ, USA) at summer and winter semester breaks during the period 1985–2003 after his 14 months long 
postdoctoral visit to the same group in 1979–1980. 
 
Metin Demiralp has more than 70 papers in well known and prestigious scientific journals, and, more than 110 
contributions to the proceedings of various international conferences. He has given many invited talks in various 
prestigious scientific meetings and academic institutions. He has a good scientific reputation in his country and he is 
the full member of Turkish Academy of Sciences since 1994. He is also a member of European Mathematical Society 
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and the chief–editor of WSEAS Transactions on Mathematics currently. He has also two important awards of Turkish 
scientific establishments. 
The important recent focii in research areas of Metin Demiralp can be roughly listed as follows: Fluctuation Free 
Matrix Representations, High Dimensional Model Representations, Space Extension Methods, Data Processing via 
Multivariate Analytical Tools, Multivariate Numerical Integration via New Efficient Approaches, Matrix 
Decompositions, Quantum Optimal Control. 
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	 Affordable education: e-learning can drastically reduce the costs of higher education, making it much more affordable and accessible to the public. An internet connection, a computer, and a projector would allow an entire classroom in a third world university to benefit from the knowledge of an instructor who performs at an appreciable distance. 
	 Convenience and flexibility to learners: in many contexts, e-learning is self-paced and the learning sessions are available 24/7. Learners are not bound to a specific day/time to physically attend classes. They can also pause at their convenience. 
	 Environmental impact: e-learning allows people to avoid extensive travelling, and the ensuing pollution. Taking place in a virtual environment, it also reduces paper usage. 
	Worldwide, e-learning industry is worth over 38 billion euros, according to conservative estimates. In the European Union only about 20% of e-learning products are generated within the common market. Developments in internet and multimedia technologies are the basic enabler of e-learning, with content, technologies and services being identified as the three key sectors of this industry. E-learning captures a large proportion of learning activities both in academic and in industrial environments. Academics say that students appear to be at least as satisfied with their on-line courses as they are with traditional ones. Private institutions may become more involved with on-line presenta-tions as the cost of instituting the system decreases. Properly trained staff must be hired to work with students on-line. They must understand the content and manage computers / Internet professionally. 
	2.3 Web-based content and pedagogical approaches
	Content is a core component of e-learning and includes issues such as pedagogy and learning object re-use. Pedagogical elements are an attempt to define structures or units of educational material, for example a lesson, an assignment, a multiple choice question, a quiz, a discussion group or a case study. These units should have an independent format, so, although they may be implemented in any of the following methods, pedagogical structures would not include a textbook, a web page, a video conference or Podcast. 
	When beginning to create e-learning content, the pedagogical approaches need to be evaluated. Simple pedagogical approaches make it easy to create content, but lack flexibility, richness and downstream functionality. 
	On the other hand, complex pedagogical approaches can be difficult to set up, and slow to develop, though they have the potential to provide more engaging learning experiences for students. 
	Somewhere between these extremes there is an ideal pedagogy which allows a particular educator to effectively create educational materials while simultaneously providing the most engaging educational experiences for students. 
	The terms Online Learning or Online Education generally refer to purely web-based learning. 
	In cases where mobile technologies are used, the term M-learning has become more common. 
	E-learning, however, also has implications beyond mere technology, and refers to the actual learning that takes place using these systems. E-learning is naturally suited to distance learning and flexible learning, but can also be used in conjunction with face-to-face teaching, in which case the term blended learning is commonly used.
	 E-learning should mean exciting, energetic, enthusiastic, emotional, extended, excellent, and educational, in addition to electronic. E-learning can also refer to educational web sites such as those offering learning scenarios, worksheets and interactive exercises for all age students. 
	The term is also used extensively in the business sector where it generally refers to cost-effective online training. This broader interpretation allows for 21st century applications and brings learning and media psychology into the equation. 
	In higher education especially, the increasing tendency is to create a virtual learning environment which is sometimes combined with a management information system to create a managed learning environment where all aspects of a course are handled through a consistent user interface standard throughout the institution.
	 In addition, several universities offer online student support services, such as online advising and registration, e-counseling, online textbook purchase, student governments and student newspapers.
	Distance education has long had trouble with mistake correction and testing. The delivery of testing materials is direct, which insures its availability to the student, to be read at leisure. The problem arises when the student is required to complete assignments and testing. Online courses have had difficulty in controlling possible cheating in quizzes, tests, or examinations, because of the lack of supervised control. In a classroom situation a teacher can monitor students and visually uphold a level of integrity consistent with an institution's reputation. However, with distance education the student can be removed from supervision completely. Some institutions address integrity issues concerning testing by requiring students to take examinations in a controlled setting. Assignments have adapted by becoming larger, longer, and more thorough, so as to test for knowledge by forcing the student to research the subject and prove they have done the work. Quizzes are a popular form of testing knowledge and many courses go by the honor system regarding cheating. Even if the student is checking questions in the textbook or online, there may be an enforced time limit or the quiz may be worth so little in the overall mark that it becomes inconsequential. Exams and bigger tests may be harder to regulate. Many midterms and final examinations are held in a common location so that professors can supervise directly. When the Internet became a popular medium for distance education, many websites were founded offering secure exam software and packages to help professors manage students more effectively. 
	It is becoming increasingly common, and it is also referred to as e-assessment, ranging from automated multiple-choice tests to more sophisticated designs. With some systems, feedback can be geared towards a student's specific mistakes, or the computer can navigate the student through a series of questions adapting to what the student appears to have learned or not learned. 
	Throughout time, researchers have focused on learners’ errors, developing procedures for identifying, describing, explaining and evaluating them. These studies have revealed that learners’ errors are systematic and that they reflect the stage of development a student has reached. Another important finding is that learners seem to go beyond the available input, producing errors that show they actively construct rules, which guide their performance in the target language.
	One advantage of cyberschools is that a person does not have to travel to a real classroom to learn. Another advantage is that online learning creates the opportunity for integrating digital media into the curriculum in an interactive format making teaching and learning more student centered. 
	Disadvantages include that a person must be self motivated to learn, as learning cannot be enforced via the internet.  Lack of socialization is often quoted, but recent anecdotal evidence indicate that, socialization may be different, but it still exists. 
	Online learning has become an increasingly attractive choice for many students, becoming widespread.
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