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This Festschrift volume contains the proceedings of the
conference Mathematical Methods in Computer Science,
MMICS 2008, which was held during December 17-19, 2008,
in Karlsruhe, Germany, in memory of Thomas Beth. The
themes of the conference reflected the many interests of
Thomas Beth. Although, these interests might seem diverse,
mathematical methods and especially algebra as a language
constituted the common denominator of all of his scientific
achievements. The 12 contributed talks presented were
carefully selected from 30 submissions and cover the topics
cryptography, designs, quantum computing, algorithms, and
coding theory. Furthermore, this volume contains two invited
talks held at the conference. One focuses on the area of
coding theory and symbolic computation, an area especially
appreciated by Thomas Beth, because it combines algebra
and algorithmics. The other one discusses quantum
information, which again was a focus of Thomas Beth’s
research.
This book highlights the latest advances in engineering
mathematics with a main focus on the mathematical models,
structures, concepts, problems and computational methods
and algorithms most relevant for applications in modern
technologies and engineering. It addresses mathematical
methods of algebra, applied matrix analysis, operator
analysis, probability theory and stochastic processes,
geometry and computational methods in network analysis,
data classification, ranking and optimisation. The individual
chapters cover both theory and applications, and include a
wealth of figures, schemes, algorithms, tables and results of
data analysis and simulation. Presenting new methods and
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results, reviews of cutting-edge research, and open problems
for future research, they equip readers to develop new
mathematical methods and concepts of their own, and to
further compare and analyse the methods and results
discussed. The book consists of contributed chapters
covering research developed as a result of a focused
international seminar series on mathematics and applied
mathematics and a series of three focused international
research workshops on engineering mathematics organised
by the Research Environment in Mathematics and Applied
Mathematics at Mälardalen University from autumn 2014 to
autumn 2015: the International Workshop on Engineering
Mathematics for Electromagnetics and Health Technology;
the International Workshop on Engineering Mathematics,
Algebra, Analysis and Electromagnetics; and the 1st SwedishEstonian International Workshop on Engineering
Mathematics, Algebra, Analysis and Applications. It serves as
a source of inspiration for a broad spectrum of researchers
and research students in applied mathematics, as well as in
the areas of applications of mathematics considered in the
book.
International specialists report recent research and
development, focusing on new applications: The book
records proceedings of the IMA (Institution of Mathematics
and Applications) conference co-sponsored with the Institute
of Physics and the Institution of Electrical Engineers.
Contents: Noise analysis: binary random images
superposition: probabilistic image smoothing; Segmentation
and pattern recognition; image segmentation; colour pattern
recognition: Finger print identification; algorithms of 3-D Iso
surfaces; mathematical model of image segmentation 3-D on
parametric segmentation method: Artificial intelligence;
Automatic satellite target detection; Analysis in light, confocal
and electron microscopes; Compression Issues; Artificial
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neural networks; Coefficient video modelling; Progressive
transmission: smoothing facsimile images; Human face
identification; Fractals and wavelets; lacunarity; Wavelet
processing of coloured images; Optical flow analysis;
Computing optical fl
This book provides readers with a superior understanding of
the mathematical principles behind imaging.
Mathematica, Maple, and similar software packages provide
programs that carry out sophisticated mathematical
operations. Applying the ideas introduced in Computer
Algebra and Symbolic Computation: Elementary Algorithms,
this book explores the application of algorithms to such
methods as automatic simplification, polynomial
decomposition, and polyno
Mathematical Methods for Signal and Image Analysis and
Representation presents the mathematical methodology for
generic image analysis tasks. In the context of this book an
image may be any m-dimensional empirical signal living on
an n-dimensional smooth manifold (typically, but not
necessarily, a subset of spacetime). The existing literature on
image methodology is rather scattered and often limited to
either a deterministic or a statistical point of view. In contrast,
this book brings together these seemingly different points of
view in order to stress their conceptual relations and formal
analogies. Furthermore, it does not focus on specific
applications, although some are detailed for the sake of
illustration, but on the methodological frameworks on which
such applications are built, making it an ideal companion for
those seeking a rigorous methodological basis for specific
algorithms as well as for those interested in the fundamental
methodology per se. Covering many topics at the forefront of
current research, including anisotropic diffusion filtering of
tensor fields, this book will be of particular interest to graduate
and postgraduate students and researchers in the fields of
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computer vision, medical imaging and visual perception.
Although the computing facilities available to scientists are
becoming more powerful, the problems they are addressing
are increasingly complex. The mathematical methods for
simplifying the computing procedures are therefore as
important as ever. Microcomputer Algorithms: Action from
Algebra stresses the mathematical basis behind the use of
many algorithms of computational mathematics, providing
detailed descriptions on how to generate algorithms for a
large number of different uses. Covering a wide range of
mathematical and physical applications, the book contains
the theory of 25 algorithms. The mathematical theory for each
algorithm is described in detail prior to discussing the
algorithm in full, with complete program listings. The book
presents the algorithms in modular form, allowing for easy
interpretation, for the adaptation to readers' specific
requirements without difficulty, and for use with various
microcomputers. Blending mathematics and programming in
one volume, this book will be of broad interest to all scientists
and engineers, particularly those physicists using
microcomputers for scientific problem handling. Students
handling numerical data for research projects will also find the
book useful.
International authorities from Canada, Denmark, England,
Germany, Russia and South Africa focus on research on
fractal geometry and the best practices in software,
theoretical mathematical algorithms, and analysis. They
address the rich panoply of manifold applications of fractal
geometry available for study and research in science and
industry: i.e., remote sensing, mapping, texture creations,
pattern recognition, image compression, aeromechanical
systems, cryptography and financial analysis. Economically
priced, this important and authoritative reference source for
research and study cites over 230 references to the literature,
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copiously illustrated with over 320 diagrams and photographs.
The book is published for The Institute of Mathematics and its
Applications, co-sponsored with The Institute of Physics and
The Institution of Electrical Engineers. Outlines research on
fractal geometry and the best practices in software,
theoretical mathematical algorithms, and analysis
International authorities from around the world address the
rich panoply of manifold applications of fractal geometry
available for study and research in science and industry
Addresses applications in key research fields of remote
sensing, mapping, texture creations, pattern recognition,
image compression, aeromechanical systems, cryptography
and financial analysis
The notion of super splines and vertex splines is introduced
and studied. Quasi-interpolation formulas for real-time
applications are constructed. The method of noncommutative
blending of quasi-interpolation and vertex spline interpolation
is introduced to yield interpolation schemes which are local,
flexible, and of optimal approximation orders. These formulas
can be applied to real-time interpolation by means of tablelook-up or FIR implementation. Applications to engineering
problems such as parallel implementation of the extended
Kalman filter and Hankel-norm frequency domain methods
are studied. Wavelets are constructed by applying cardinal
splines, and hence, they are readily available for real-time
interpolation and orthogonal wavelet decompositions and
reconstructions. (KR).
Shestopaloff proves new fundamental properties of sums of
exponential functions and illustrates application of these
properties to different kinds of natural phenomena,
particularly applications in biology.
This book presents a coherent and comprehensive study of
mathematical methods for investment performance
measurement, attribution analysis, mortgages, annuities, and
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investment risk measurement. For the first time, the book also
studies computing algorithms used in these areas of financial
mathematics, efficiency of their software implementation and
systems' design. It further discusses other advanced topics
such as the linking algorithms for rates of return. Overall, this
unique work provides a clear conceptual vision of the entire
discipline from mathematical and computational perspectives.
The high level academic presentation is very well supported
by lots of numerical examples, numerous tables and figures.
The book includes extensive material for a wide range of
related undergraduate and graduate courses in finance and
computational mathematics. Many of these courses can be
built entirely on the book's content. Academics, researchers
and industry specialists, in particular investment analysts,
software developers and financial system designers will find
this book an invaluable and comprehensive source of
knowledge, reference material, and new ideas.
Providing in-depth treatment of error correction Error
Correction Coding: Mathematical Methods and Algorithms,
2nd Edition provides a comprehensive introduction to
classical and modern methods of error correction. The
presentation provides a clear, practical introduction to using a
lab-oriented approach. Readers are encouraged to implement
the encoding and decoding algorithms with explicit algorithm
statements and the mathematics used in error correction,
balanced with an algorithmic development on how to actually
do the encoding and decoding. Both block and stream
(convolutional) codes are discussed, and the mathematics
required to understand them are introduced on a “just-intime” basis as the reader progresses through the book. The
second edition increases the impact and reach of the book,
updating it to discuss recent important technological
advances. New material includes: Extensive coverage of
LDPC codes, including a variety of decoding algorithms. A
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comprehensive introduction to polar codes, including
systematic encoding/decoding and list decoding. An
introduction to fountain codes. Modern applications to
systems such as HDTV, DVBT2, and cell phones Error
Correction Coding includes extensive program files (for
example, C++ code for all LDPC decoders and polar code
decoders), laboratory materials for students to implement
algorithms, and an updated solutions manual, all of which are
perfect to help the reader understand and retain the content.
The book covers classical BCH, Reed Solomon, Golay, Reed
Muller, Hamming, and convolutional codes which are still
component codes in virtually every modern communication
system. There are also fulsome discussions of recently
developed polar codes and fountain codes that serve to
educate the reader on the newest developments in error
correction.
This monograph addresses, in a systematic and pedagogical
manner, the mathematical methods and the algorithms
required to deal with the molecularly based problems of
bioinformatics. Prominent attention is given to pair-wise and
multiple sequence alignment algorithms, stochastic models of
mutations, modulus structure theory and protein configuration
analysis. Strong links to the molecular structures of proteins,
DNA and other biomolecules and their analyses are
developed.
Industrial Mathematics is a relatively recent discipline. It is
concerned primarily with transforming technical,
organizational and economic problems posed by indus try into
mathematical problems; "solving" these problems
byapproximative methods of analytical and/or numerical
nature; and finally reinterpreting the results in terms of the
original problems. In short, industrial mathematics is
modelling and scientific computing of industrial problems.
Industrial mathematicians are bridge-builders: they build
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bridges from the field of mathematics to the practical world; to
do that they need to know about both sides, the problems
from the companies and ideas and methods from
mathematics. As mathematicians, they have to be
generalists. If you enter the world of indus try, you never
know which kind of problems you will encounter, and which
kind of mathematical concepts and methods you will need to
solve them. Hence, to be a good "industrial mathematician"
you need to know a good deal of mathematics as well as
ideas already common in engineering and modern
mathematics with tremen dous potential for application.
Mathematical concepts like wavelets, pseudorandom
numbers, inverse problems, multigrid etc., introduced during
the last 20 years have recently started entering the world of
real applications. Industrial mathematics consists of
modelling, discretization, analysis and visu alization. To make
a good model, to transform the industrial problem into a math
ematical one such that you can trust the prediction of the
model is no easy task.
The conference was devoted to the discussion of present and
future techniques in medical imaging, including 3D x-ray CT,
ultrasound and diffraction tomography, and biomagnetic imaging. The mathematical models, their theoretical aspects and
the development of algorithms were treated. The proceedings
contains surveys on reconstruction in inverse obstacle scattering, inversion in 3D, and constrained least squares problems.Research papers include besides the mentioned
imaging techniques presentations on image reconstruction in
Hilbert spaces, singular value decompositions, 3D cone beam
recon- struction, diffuse tomography, regularization of illposed problems, evaluation reconstruction algorithms and
applica- tions in non-medical fields. Contents: Theoretical
Aspects: J.Boman: Helgason' s support theorem for Radon
transforms-a newproof and a generalization -P.Maass:
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Singular value de- compositions for Radon transformsW.R.Madych: Image recon- struction in Hilbert space
-R.G.Mukhometov: A problem of in- tegral geometry for a
family of rays with multiple reflec- tions -V.P.Palamodov:
Inversion formulas for the three-di- mensional ray transform Medical Imaging Techniques: V.Friedrich: Backscattered
Photons - are they useful for a surface - near tomography P.Grangeat: Mathematical frame- work of cone beam 3D
reconstruction via the first derivative of the Radon transform
-P.Grassin,B.Duchene,W.Tabbara: Dif- fraction tomography:
some applications and extension to 3D ultrasound imaging
-F.A.Gr}nbaum: Diffuse tomography: a re- fined model
-R.Kress,A.Zinn: Three dimensional reconstruc- tions in
inverse obstacle scattering -A.K.Louis: Mathemati- cal
questions of a biomagnetic imaging problem - Inverse
Problems and Optimization: Y.Censor: On variable block
algebraic reconstruction techniques -P.P.Eggermont: On
Volterra-Lotka differential equations and multiplicative
algorithms for monotone complementary problems
"Mortgages and Annuities: An Introduction" by mathematician
Yuri K. Shestopaloff was specifically written and designed for
undergraduate students, their teachers, and financial industry
specialists needing a solid grounding in the mathematical
foundations and computations associated with the
development, implementation, and interpretation of financial
investment instruments and their underlying formulas that are
commonly associated with the purchase of buildings and
investments for retirement. Informed and informative,
"Mortgages and Annuities: An Introduction" is replete
numerical examples, exercises, and illustrative problems
making it especially appropriate as a curriculum textbook.
This edited monograph offers a summary of future
mathematical methods supporting the recent energy sector
transformation. It collects current contributions on innovative
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methods and algorithms. Advances in mathematical
techniques and scientific computing methods are presented
centering around economic aspects, technical realization and
large-scale networks. Over twenty authors focus on the
mathematical modeling of such future systems with careful
analysis of desired properties and arising scales. Numerical
investigations include efficient methods for the simulation of
possibly large-scale interconnected energy systems and
modern techniques for optimization purposes to guarantee
stable and reliable future operations. The target audience
comprises research scientists, researchers in the R&D field,
and practitioners. Since the book highlights possible future
research directions, graduate students in the field of
mathematical modeling or electrical engineering may also
benefit strongly.
This book highlights the latest advances in stochastic
processes, probability theory, mathematical statistics,
engineering mathematics and algebraic structures, focusing
on mathematical models, structures, concepts, problems and
computational methods and algorithms important in modern
technology, engineering and natural sciences applications. It
comprises selected, high-quality, refereed contributions from
various large research communities in modern stochastic
processes, algebraic structures and their interplay and
applications. The chapters cover both theory and
applications, illustrated by numerous figures, schemes,
algorithms, tables and research results to help readers
understand the material and develop new mathematical
methods, concepts and computing applications in the future.
Presenting new methods and results, reviews of cutting-edge
research, and open problems and directions for future
research, the book serves as a source of inspiration for a
broad spectrum of researchers and research students in
probability theory and mathematical statistics, applied
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algebraic structures, applied mathematics and other areas of
mathematics and applications of mathematics. The book is
based on selected contributions presented at the International
Conference on “Stochastic Processes and Algebraic
Structures – From Theory Towards Applications”
(SPAS2017) to mark Professor Dmitrii Silvestrov’s 70th
birthday and his 50 years of fruitful service to mathematics,
education and international cooperation, which was held at
Mälardalen University in Västerås and Stockholm University,
Sweden, in October 2017.
This work shows how mathematics and computer science can
be utilized to counteract terrorism. It features theories and
methodologies to analyze terrorist networks and provides
mathematical methods and practical algorithms for
destabilizing adversaries.
This unique volume presents reviews of research in several
important areas of applications of mathematical concepts to
science and technology, for example applications of inverse
problems and wavelets to real world systems. The book
provides a comprehensive overview of current research of
several outstanding scholars engaged in diverse fields such
as complexity theory, vertex coupling in quantum graphs,
mixing of substances by turbulence, network dynamics and
architecture, processes with rate — independent hysteresis,
numerical analysis of Hamilton Jacobi — Bellman equations,
simulations of complex stochastic differential equations,
optimal flow control, shape optimal flow control, shape
optimization and aircraft designing, mathematics of brain,
nanotechnology and DNA structure and mathematical models
of environmental problems. The volume also contains
contributory talks based on current researches of
comparatively young researchers participating in the
conference. Contents:Part A Invited Talk:In Appreciation of Dr
Zakir Husain Award (M Zuhair Nashed)Kinematical
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Conservation Laws (KCL): Equations of Evolution of Curves
and Surfaces (K R Arun and P Prasad)Systematic
Discretization of Input/Output Maps and Control of Partial
Differential Equations (J Heiland, V Mehrmann and M
Schmidt)Vertex Couplings in Quantum Graphs:
Approximations by Scaled Schrödinger Operators (P
Exner)Complexity Leads to Randomness in Chaotic Systems
(R Lozi)Mathematical Modeling for Unifying Different
Branches of Science, Engineering and Technology (N
Rudraiah)On Equivalence Transformations and Exact
Solutions of a Helmholtz Type Equation (O P Bhutani and L R
Chowdhury)Cognitive Radio: State-of-the-Art and
Mathematical Challenges (T Nadkar, V Thumar, A Patel, Md
Z Ali Khan, U B Desai and S N Merchant)Part B Thematic
Reviews:Inverse Problems of Parameter Identification in
Partial Differential Equations (B Jadamba, A A Khan and M
Sama)Finite Element Methods for HJB Equations (M
Boulbrachene)Dynamics and Control of Underactuated Space
Systems (K D Kumar and Godard)Some New Classes of
Inverse Coefficient Problems in Engineering Mechanics and
Computational Material Science Based on Boundary
Measured Data (A Hasanov)Some Recent Developments on
Mathematical Aspect of Wavelets (P Manchanda and
Meenakshi)Relevance of Wavelets and Inverse Problems to
Brain (A H Siddiqi, H K Sevindir, Z Aslan and C
Yazici)Wavelets and Inverse Problems (K Goyal and M
Mehra)Optimization Models for a Class of Structured
Stochastic Games (S K Neogy, S Sinha, A K Das and A
Gupta)Part C Contributory Talks:Predator-Prey Relations for
Mammals where Prey Suppress Breeding (Q J Khan and M
Al-Lawatia)SEI Model with Varying Transmission and
Mortality Rates (G Rost)Trajectories and Stability Regions of
the Lagrangian Points in the Generalized Chermnykh-Like
Problem (B S Kushvah)MHD Flow Past an Infinite Plate
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Under the Effect of Gravity Modulation (S Wasu and S C
Rajvanshi) Readership: Researchers in mathematical
modeling, numerical analysis and computational
mathematics. Keywords:Complexity Theory;Vertex Coupling
in Quantum Graphs;Hamilton-Jacobiâ€“Bellman
Equation;Prey and Predator Model;Inverse Problems and
Wavelets;Dynamics and Control of Under Actuated Space
Systems
This work presents an up-to-date record of international
research on image restoration on the interaction of image
processing as it relates to mathematical modelling. It covers
in great detail its reconstruction and restoration, image
comprehension, fractals and wavelets, pattern recognition
and image understanding. The level is appropriate for
advanced study and advanced research for applied
mathematicians, computer scientists, electrical and electromechanical engineers, and scientists working in IT, remote
sensing, medical imaging, vision systems, spectroscopy,
virtual reality, military technology, electro-optics, biochemistry
and cartigraphy.
This book presents a coherent and comprehensive coverage
of mathematical foundations for mortgages and annuities, as
well as related computational algorithms for software
applications and financial calculators. It also considers the
specifics of implementing these algorithms in industrial
financial systems. Starting from scratch, the reader, together
with the author, builds a solid, efficient and complete
knowledge base. Concise and carefully arranged material
presents equally well all necessary theoretical underpinnings
of the subject and its practical aspects. Lots of numerical
examples, exercises and problems contribute to producing a
high quality text. Undergraduate and graduate students in a
variety of disciplines, from financial mathematics to
investments to computer science, as well as teachers,
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professors, and industry specialists will find this book an
invaluable educational and practical resource.
Due to the increased capability, reliability, robustness, and
survivability of systems with multiple distributed sensors, multisource information fusion has become a crucial technique in a
growing number of areas-including sensor networks, space
technology, air traffic control, military engineering, agriculture
and environmental engineering, and i
Medical imaging and medical image analysisare rapidly
developing. While m- ical imaging has already become a
standard of modern medical care, medical image analysis is
still mostly performed visually and qualitatively. The evincreasing volume of acquired data makes it impossible to
utilize them in full. Equally important, the visual approaches to
medical image analysis are known to su?er from a lack of
reproducibility. A signi?cant researche?ort is devoted to
developing algorithms for processing the wealth of data
available and extracting the relevant information in a
computerized and quantitative fashion. Medical imaging and
image analysis are interdisciplinary areas combining
electrical, computer, and biomedical engineering; computer
science; mathem- ics; physics; statistics; biology; medicine;
and other ?elds. Medical imaging and computer vision,
interestingly enough, have developed and continue
developing somewhat independently. Nevertheless, bringing
them together promises to b- e?t both of these ?elds. We
were enthusiastic when the organizers of the 2004 European
Conference on Computer Vision (ECCV) allowed us to
organize a satellite workshop devoted to medical image
analysis.

With continuous development of modern computing
hardware and applicable - merical methods,
computational ?uid dynamics (CFD) has reached certain
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level of maturity so that it is being used routinely by
scientists and engineers for ?uid ?ow analysis. Since
most of the real-life applications involve some kind of
optimization, it has been natural to extend the use of
CFD tools from ?ow simulation to simu- tion based
optimization. However, the transition from simulation to
optimization is not straight forward, it requires proper
interaction between advanced CFD meth- ologies and
state-of-the-art optimization algorithms. The ultimate goal
is to achieve optimal solution at the cost of few ?ow
solutions. There is growing number of - search activities
to achieve this goal. This book results from my work
done on simulation based optimization problems at the
Department of Mathematics, University of Trier, and
reported in my postd- toral thesis (”Habilitationsschrift”)
accepted by the Faculty-IV of this University in 2008. The
focus of the work has been to develop mathematical
methods and - gorithms which lead to ef?cient and high
performance computational techniques to solve such
optimization problems in real-life applications.
Systematic development of the methods and algorithms
are presented here. Practical aspects of implemen- tions
are discussed at each level as the complexity of the
problems increase, suppo- ing with enough number of
computational examples.
This book presents recent mathematical methods in the
area of inverse problems in imaging with a particular
focus on the computational aspects and applications.
The formulation of inverse problems in imaging requires
accurate mathematical modeling in order to preserve the
significant features of the image. The book describes
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computational methods to efficiently address these
problems based on new optimization algorithms for
smooth and nonsmooth convex minimization, on the use
of structured (numerical) linear algebra, and on multilevel
techniques. It also discusses various current and
challenging applications in fields such as astronomy,
microscopy, and biomedical imaging. The book is
intended for researchers and advanced graduate
students interested in inverse problems and imaging.
This book presents a collection of original research
papers from the 2nd International Conference on
Mathematical and Related Sciences, held in Antalya,
Turkey, on 27 – 30 April 2019 and sponsored/supported
by Düzce University, Turkey; the University of Jordan;
and the Institute of Applied Mathematics, Baku State
University, Azerbaijan. The book focuses on various
types of mathematical methods and models in applied
sciences; new mathematical tools, techniques and
algorithms related to various branches of applied
sciences; and important aspects of applied mathematical
analysis. It covers mathematical models and modelling
methods related to areas such as networks, intelligent
systems, population dynamics, medical science and
engineering, as well as a wide variety of analytical and
numerical methods. The conference aimed to foster
cooperation among students, researchers and experts
from diverse areas of mathematics and related sciences
and to promote fruitful exchanges on crucial research in
the field. This book is a valuable resource for graduate
students, researchers and educators interested in
applied mathematics and interactions of mathematics
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with other branches of science to provide insights into
analysing, modelling and solving various scientific
problems in applied sciences.
The present volume contains invited talks of 11th
biennial conference on “Emerging Mathematical
Methods, Models and Algorithms for Science and
Technology”. The main message of the book is that
mathematics has a great potential to analyse and
understand the challenging problems of nanotechnology,
biotechnology, medical science, oil industry and financial
technology. The book highlights all the features and main
theme discussed in the conference. All contributing
authors are eminent academicians, scientists,
researchers and scholars in their respective fields,
hailing from around the world.
The aim of this book is to present a suitable blend of
practical optimisation methods and some central parts of
the theory, in particular convexity and constrained
optimisation. The mathematics behind some basic
algorithms is treated. The theory covered is presented in
a rigorous way, with clearly stated definitions and
theorems and with full proofs. The book contains a large
number of exercises, which are provided with answers
and in some cases complete solutions. Prerequisites are
calculus in one and several variables, and linear algebra
including some eigenvalue theory. Positive definite
matrices are discussed in an appendix. This book is first
and foremost aimed to be used in optimisation courses
at universities as well as engineering and business
schools.
The book covers the necessary pre-requisites from
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probability theory, stochastic processes, stochastic
integrals and stochastic differential equations. It includes
detailed treatment of the fundamental properties of
stochastic systems subjected both to multiplicative white
noise and to jump Markovian perturbations. Systematic
presentation leads the reader in a natural way to the
original results. New theoretical results accompanied by
detailed numerical examples, and the book proposes
new numerical algorithms to solve coupled matrix
algebraic Riccati equations.
Nowadays knowledge-based systems research and
development essentially employs two paradigms of
reasoning. There are on the one hand the logic-based
approaches where logic is to be understood in a rather
broad sense; usually these approaches are used in
symbolic domains where numerical calculations are not
the core challenge. On the other hand we find
approximation oriented reasoning; methods of these
kinds are mainly applied in numerical domains where
approximation is part of the scientific methodology itself.
However, from an abstract level all these approaches do
focus on similar topics and arise on various levels such
as problem modeling, inference and problem solving
techniques, algorithms and mathematical methods,
mathematical relations between discrete and continuous
properties, and are integrated in tools and applications.
In accordance with the unifying vision and research
interest of Michael M. Richter and in correspondence to
his scientific work, this book presents 13 revised full
papers advocating the integration of logic-based and
approximation-oriented approaches in knowledge
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processing.
This coherent and articulate volume summarizes work
carried out in the field of theoretical signal and image
processing. It focuses on non-linear and non-parametric
models for time series as well as on adaptive methods in
image processing. The aim of this volume is to bring
together research directions in theoretical signal and
imaging processing developed rather independently in
electrical engineering, theoretical physics, mathematics
and the computer sciences.
This book highlights the latest advances in engineering
mathematics with a main focus on the mathematical
models, structures, concepts, problems and
computational methods and algorithms most relevant for
applications in modern technologies and engineering. In
particular, it features mathematical methods and models
of applied analysis, probability theory, differential
equations, tensor analysis and computational modelling
used in applications to important problems concerning
electromagnetics, antenna technologies, fluid dynamics,
material and continuum physics and financial
engineering. The individual chapters cover both theory
and applications, and include a wealth of figures,
schemes, algorithms, tables and results of data analysis
and simulation. Presenting new methods and results,
reviews of cutting-edge research, and open problems for
future research, they equip readers to develop new
mathematical methods and concepts of their own, and to
further compare and analyse the methods and results
discussed.The book consists of contributed chapters
covering research developed as a result of a focused
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international seminar series on mathematics and applied
mathematics and a series of three focused international
research workshops on engineering mathematics
organised by the Research Environment in Mathematics
and Applied Mathematics at Mälardalen University from
autumn 2014 to autumn 2015: the International
Workshop on Engineering Mathematics for
Electromagnetics and Health Technology; the
International Workshop on Engineering Mathematics,
Algebra, Analysis and Electromagnetics; and the 1st
Swedish-Estonian International Workshop on
Engineering Mathematics, Algebra, Analysis and
Applications.It serves as a source of inspiration for a
broad spectrum of researchers and research students in
applied mathematics, as well as in the areas of
applications of mathematics considered in the book.
Six mountaineers explore the high altitude region of
Tuva, the mountain area on the border of Mongolia and
Russia. After the temperatures drop sharply, and the
weather brings snow storms and bitter cold, the group
decides to stay on its route, in a story about what makes
a difference in life and achievements of people.
This monograph collects some fundamental
mathematical techniques that are required for the
analysis of algorithms. It builds on the fundamentals of
combinatorial analysis and complex variable theory to
present many of the major paradigms used in the precise
analysis of algorithms, emphasizing the more difficult
notions. The authors cover recurrence relations, operator
methods, and asymptotic analysis in a format that is
concise enough for easy reference yet detailed enough
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for those with little background with the material.
This previously included a CD. The CD contents can be
accessed via World Wide Web.
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