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Matrices Problems And Solutions
This book is intended as an undergraduate text introducing matrix methods as they relate to engineering problems. It begins with
the fundamentals of mathematics of matrices and determinants. Matrix inversion is discussed, with an introduction of the well
known reduction methods. Equation sets are viewed as vector transformations, and the conditions of their solvability are explored.
Orthogonal matrices are introduced with examples showing application to many problems requiring three dimensional thinking.
The angular velocity matrix is shown to emerge from the differentiation of the 3-D orthogonal matrix, leading to the discussion of
particle and rigid body dynamics. The book continues with the eigenvalue problem and its application to multi-variable vibrations.
Because the eigenvalue problem requires some operations with polynomials, a separate discussion of these is given in an
appendix. The example of the vibrating string is given with a comparison of the matrix analysis to the continuous solution. Table of
Contents: Matrix Fundamentals / Determinants / Matrix Inversion / Linear Simultaneous Equation Sets / Orthogonal Transforms /
Matrix Eigenvalue Analysis / Matrix Analysis of Vibrating Systems
This Past Year Q and A book is compiled for all current KK LEE students to help students to answer all the past year questions. All
current KK LEE can get this book for free. Please contact KK LEE if you havent get this book. Students who are not KK Lee
students can also purchase the book through Google Play. STPM 2020 Past Year Q & A Series - STPM 2020 Mathematics (T)
Term 1 Chapter 3 Matrices. All questions are sorted according to the sub chapters of the new STPM syllabus. Questions and
sample answers with full workings are provided. Some of sample solutions included are collected from the forums online. Please
be reminded that the sample solutions are not 100% following the real STPM marking scheme. 3.1 Matrices 3.2 System of linear
equations
The purpose of this monograph is to provide a concise introduction to the theory of generalized inverses of matrices that is
accessible to undergraduate mathematics majors. Although results from this active area of research have appeared in a number of
excellent graduate level text books since 1971, material for use at the undergraduate level remains fragmented. The basic ideas
are so fundamental, however, that they can be used to unify various topics that an undergraduate has seen but perhaps not
related. Material in this monograph was first assembled by the author as lecture notes for the senior seminar in mathematics at the
University of Tennessee. In this seminar one meeting per week was for a lecture on the subject matter, and another meeting was
to permit students to present solutions to exercises. Two major problems were encountered the first quarter the seminar was
given. These were that some of the students had had only the required one-quarter course in matrix theory and were not
sufficiently familiar with eigenvalues, eigenvectors and related concepts, and that many -v- of the exercises required fortitude. At
the suggestion of the UMAP Editor, the approach in the present monograph is (1) to develop the material in terms of full rank
factoriza tions and to relegate all discussions using eigenvalues and eigenvectors to exercises, and (2) to include an appendix of
hints for exercises.
The subject of sparse matrices has its root in such diverse fields as management science, power systems analysis, surveying,
circuit theory, and structural analysis. Efficient use of sparsity is a key to solving large problems in many fields. This second edition
is a complete rewrite of the first edition published 30 years ago. Much has changed since that time. Problems have grown greatly
in size and complexity; nearly all examples in the first edition were of order less than 5,000 in the first edition, and are often more
than a millionin the second edition. Computer architectures are now much more complex, requiring new ways of adapting
algorithms to parallel environments with memory hierarchies. Because the area is such an important one to all of computational
science and engineering, a huge amount of research has been done inthe last 30 years, some of it by the authors themselves.
This new research is integrated into the text with a clear explanation of the underlying mathematics and algorithms.New research
that is described includes new techniques for scaling and error control, new orderings, new combinatorial techniques for
partitioning both symmetric and unsymmetric problems, and a detailed description of the multifrontal approach to solving systems
that was pioneered by the research ofthe authors and colleagues. This includes a discussion of techniques for exploiting parallel
architectures and new work for indefinite and unsymmetric systems.
An iterative method is given for reconstructing a Jacobi matrix from spectral data.
If you want top grades and thorough understanding of matrix operations, this powerful study tool is the best tutor you can have! It
takes you step-by-step through the subject and gives you 363 accompanying related problems with fully worked solutions. You
also get plenty of practice problems to do on your own, working at your own speed. (Answers at the back show you how you're
doing.) Famous for their clarity, wealth of illustrations and examples, and lack of dreary minutiae, Schaum's Outlines have sold
more than 30 million copies worldwide—and this guide will show you why!
Quantum computing and quantum information are two of the fastest growing and most exciting research fields in physics.
Entanglement, teleportation and the possibility of using the non-local behavior of quantum mechanics to factor integers in random
polynomial time have also added to this new interest. This book presents a huge collection of problems in quantum computing and
quantum information together with their detailed solutions, which will prove to be invaluable to students as well as researchers in
these fields. Each chapter gives a comprehensive introduction to the topics. All the important concepts and areas such as
quantum gates and quantum circuits, product Hilbert spaces, entanglement and entanglement measures, teleportation, Bell states,
Bell measurement, Bell inequality, Schmidt decomposition, quantum Fourier transform, magic gate, von Neumann entropy,
quantum cryptography, quantum error corrections, quantum games, number states and Bose operators, coherent states,
squeezed states, Gaussian states, coherent Bell states, POVM measurement, quantum optics networks, beam splitter, phase
shifter and Kerr Hamilton operator are included. A chapter on quantum channels has also been added. Furthermore a chapter on
boolean functions and quantum gates with mapping bits to qubits is included. The topics range in difficulty from elementary to
advanced. Almost all problems are solved in detail and most of the problems are self-contained. Each chapter also contains
supplementary problems to challenge the reader. Programming problems with Maxima and SymbolicC++ implementations are
also provided.

Comprises 10 contributions that summarize the state of the art in the areas of high performance solutions of structured
linear systems and structured eigenvalue and singular-value problems. Topics covered range from parallel solvers for
sparse or banded linear systems to parallel computation of eigenvalues and singular values of tridiagonal and bidiagonal
matrices. Specific paper topics include: the stable parallel solution of general narrow banded linear systems; efficient
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algorithms for reducing banded matrices to bidiagonal and tridiagonal form; a numerical comparison of look-ahead
Levinson and Schur algorithms for non-Hermitian Toeplitz systems; and parallel CG-methods automatically optimized for
PC and workstation clusters. Annotation copyrighted by Book News, Inc., Portland, OR
This updated and extended edition of the book combines the topics provided in the two parts of the previous editions as
well as new topics. It is a comprehensive compilation covering most areas in mathematical and theoretical physics. The
book provides a collection of problems together with their detailed solutions which will prove to be valuable to students as
well as to researchers in the fields of mathematics, physics, engineering and other sciences. Each chapter provides a
short introduction with the relevant definitions and notations. All relevant definitions are given. The topics range in
difficulty from elementary to advanced. Almost all problems are solved in detail and most of the problems are selfcontained. Stimulating supplementary problems are also provided in each chapter. Students can learn important
principles and strategies required for problem solving. Teachers will also find this text useful as a supplement, since
important concepts and techniques are developed in the problems. Introductory problems for both undergraduate and
advanced undergraduate students are provided. More advanced problems together with their detailed solutions are
collected, to meet the needs of graduate students and researchers. Problems included cover new fields in theoretical and
mathematical physics such as tensor product, Lax representation, Bäcklund transformation, soliton equations, Hilbert
space theory, uncertainty relation, entanglement, spin systems, Lie groups, Bose system, Fermi systems differential
forms, Lie algebra valued differential forms, metric tensor fields, Hirota technique, Painlevé test, Bethe ansatz, YangBaxter relation, wavelets, gauge theory, differential geometry, string theory, chaos, fractals, complexity, ergodic theory,
etc. A number of software implementations are also provided.
This book provides an extensive collection of problems with detailed solutions in introductory and advanced matrix
calculus. Supplementary problems in each chapter will challenge and excite the reader, ideal for both graduate and
undergraduate mathematics and theoretical physics students. The coverage includes systems of linear equations, linear
differential equations, integration and matrices, Kronecker product and vec-operation as well as functions of matrices.
Furthermore, specialized topics such as spectral theorem, nonnormal matrices and mutually unbiased bases are
included. Many of the problems are related to applications for group theory, Lie algebra theory, wavelets, graph theory
and matrix-valued differential forms, benefitting physics and engineering students and researchers alike. It also branches
out to problems with tensors and the hyperdeterminant. Computer algebra programs in Maxima and SymbolicC++ have
also been provided.
This book focuses the solutions of linear algebra and matrix analysis problems, with the exclusive use of MATLAB. The
topics include representations, fundamental analysis, transformations of matrices, matrix equation solutions as well as
matrix functions. Attempts on matrix and linear algebra applications are also explored.
A unified approach is proposed for applied mechanics and optimal control theory. The Hamilton system methodology in
analytical mechanics is used for eigenvalue problems, vibration theory, gyroscopic systems, structural mechanics, waveguide, LQ control, Kalman filter, robust control etc. All aspects are described in the same unified methodology. Numerical
methods for all these problems are provided and given in meta-language, which can be implemented easily on the
computer. Precise integration methods both for initial value problems and for two-point boundary value problems are
proposed, which result in the numerical solutions of computer precision. Key Features of the text include: -Unified
approach based on Hamilton duality system theory and symplectic mathematics. -Gyroscopic system vibration,
eigenvalue problems. -Canonical transformation applied to non-linear systems. -Pseudo-excitation method for structural
random vibrations. -Precise integration of two-point boundary value problems. -Wave propagation along wave-guides,
scattering. -Precise solution of Riccati differential equations. -Kalman filtering. -HINFINITY theory of control and filter.
Matrix Mathematics is a reference work for users of matrices in all branches of engineering, science, and applied
mathematics. This book brings together a vast body of results on matrix theory for easy reference and immediate
application. Each chapter begins with the development of relevant background theory followed by a large collection of
specialized results. Hundreds of identities, inequalities, and matrix facts are stated rigorously and clearly with cross
references, citations to the literature, and illuminating remarks. Twelve chapters cover all of the major topics in matrix
theory: preliminaries; basic matrix properties; matrix classes and transformations; matrix polynomials and rational transfer
functions; matrix decompositions; generalized inverses; Kronecker and Schur algebra; positive-semidefinite matrices;
norms; functions of matrices and their derivatives; the matrix exponential and stability theory; and linear systems and
control theory. A detailed list of symbols, a summary of notation and conventions, an extensive bibliography with author
index, and an extensive index are provided for ease of use. The book will be useful for students at both the
undergraduate and graduate levels, as well as for researchers and practitioners in all branches of engineering, science,
and applied mathematics.
This book is designed to serve as a textbook for courses offered to undergraduate and postgraduate students enrolled in
Mathematics. Using elementary row operations and Gram-Schmidt orthogonalization as basic tools the text develops
characterization of equivalence and similarity, and various factorizations such as rank factorization, OR-factorization,
Schurtriangularization, Diagonalization of normal matrices, Jordan decomposition, singular value decomposition, and
polar decomposition. Along with Gauss-Jordan elimination for linear systems, it also discusses best approximations and
least-squares solutions. The book includes norms on matrices as a means to deal with iterative solutions of linear
systems and exponential of a matrix. The topics in the book are dealt with in a lively manner. Each section of the book
has exercises to reinforce the concepts, and problems have been added at the end of each chapter. Most of these
problems are theoretical, and they do not fit into the running text linearly. The detailed coverage and pedagogical tools
make this an ideal textbook for students and researchers enrolled in senior undergraduate and beginning postgraduate
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mathematics courses.
Vibration problems arise in the design of almost all engineering machinery and structures. Many of these problems are
extremely complex but their solution is essential if a safe and satisfactory design is to be achieved. The equations of
motion are often insoluble by the classical methods of the calculus and so it is necessary to approximate on order to
reduce them to a set of linear equations. The use of matrices simplifies the solution of sets of linear equations. This book
describes the matrix formulation of the equations of motion and techniques for the solution of matrix equations. The book
describes some typical computer methods and also includes a large number of problems (with solutions) which may
conveniently be solved by using a desk calculating machine.
Problems and Solutions in Introductory and Advanced Matrix CalculusSecond EditionWorld Scientific Publishing
Company
Elementary transformations and bilinear and quadratic forms; canonical reduction of equivalent matrices; subgroups of
the group of equivalent transformations; and rational and classical canonical forms. 1952 edition. 275 problems.
To make the best decisions, you need the best information. However, because most issues in game theory are grey,
nearly all recent research has been carried out using a simplified method that considers grey systems as white ones.
This often results in a forecasting function that is far from satisfactory when applied to many real situations. Grey Game
Theory and Its Applications in Economic Decision Making introduces classic game theory into the realm of grey system
theory with limited knowledge. The book resolves three theoretical issues: A game equilibrium of grey game A
reasonable explanation for the equilibrium of a grey matrix of static nonmatrix game issues based on incomplete
information The Centipede Game paradox, which has puzzled theory circles for a long time and greatly enriched and
developed the core methods of subgame Nash perfect equilibrium analysis as a result The book establishes a grey
matrix game model based on pure and mixed strategies. The author proposes the concepts of grey saddle points, grey
mixed strategy solutions, and their corresponding structures and also puts forward the models and methods of risk
measurement and evaluation of optimal grey strategies. He raises and solves the problems of grey matrix games. The
book includes definitions of the test rules of information distortion experienced during calculation, the design of tokens
based on new interval grey numbers, and new arithmetic laws to manipulate grey numbers. These features combine to
provide a practical and efficient tool for forecasting real-life economic problems.
The nature of $C^*$-algebras is such that one cannot study perturbation without also studying the theory of lifting and the
theory of extensions. Approximation questions involving representations of relations in matrices and $C^*$-algebras are
the central focus of this volume. A variety of approximation techniques are unified by translating them into lifting
problems: from classical questions about transitivity of algebras of operators on Hilbert spaces to recent results in linear
algebra. One chapter is devoted to Lin's theorem on approximating almost normal matrices by normal matrices. The
techniques of universal algebra are applied to the category of $C^*$-algebras. An important difference, central to this
book, is that one can consider approximate representations of relations and approximately commuting diagrams.
Moreover, the highly algebraic approach does not exclude applications to very geometric $C^*$-algebras. $K$-theory is
avoided, but universal properties and stability properties of specific $C^*$-algebras that have applications to $K$-theory
are considered. Index theory arises naturally, and very concretely, as an obstruction to stability for almost commuting
matrices. Multiplier algebras are studied in detail, both in the setting of rings and of $C^*$-algebras. Recent results about
extensions of $C^*$-algebras are discussed, including a result linking amalgamated products with the Busby/Hochshild
theory.
“This superb book is timely and is written with great attention paid to detail, particularly in its referencing of the literature.
The book has a wonderful blend of theory and code (MATLAB®) so will be useful both to nonexperts and to experts in
the field.” — Alan Laub, Professor, University of California, Los Angeles The only book devoted exclusively to matrix
functions, this research monograph gives a thorough treatment of the theory of matrix functions and numerical methods
for computing them. The author's elegant presentation focuses on the equivalent definitions of f(A) via the Jordan
canonical form, polynomial interpolation, and the Cauchy integral formula, and features an emphasis on results of
practical interest and an extensive collection of problems and solutions. Functions of Matrices: Theory and Computation
is more than just a monograph on matrix functions; its wide-ranging content—including an overview of applications,
historical references, and miscellaneous results, tricks, and techniques with an f(A) connection—makes it useful as a
general reference in numerical linear algebra.Other key features of the book include development of the theory of
conditioning and properties of the Fréchet derivative; an emphasis on the Schur decomposition, the block Parlett
recurrence, and judicious use of Padé approximants; the inclusion of new, unpublished research results and improved
algorithms; a chapter devoted to the f(A)b problem; and a MATLAB® toolbox providing implementations of the key
algorithms.Audience: This book is for specialists in numerical analysis and applied linear algebra as well as anyone
wishing to learn about the theory of matrix functions and state of the art methods for computing them. It can be used for a
graduate-level course on functions of matrices and is a suitable reference for an advanced course on applied or
numerical linear algebra. It is also particularly well suited for self-study. Contents: List of Figures; List of Tables; Preface;
Chapter 1: Theory of Matrix Functions; Chapter 2: Applications; Chapter 3: Conditioning; Chapter 4: Techniques for
General Functions; Chapter 5: Matrix Sign Function; Chapter 6: Matrix Square Root; Chapter 7: Matrix pth Root; Chapter
8: The Polar Decomposition; Chapter 9: Schur-Parlett Algorithm; Chapter 10: Matrix Exponential; Chapter 11: Matrix
Logarithm; Chapter 12: Matrix Cosine and Sine; Chapter 13: Function of Matrix Times Vector: f(A)b; Chapter 14:
Miscellany; Appendix A: Notation; Appendix B: Background: Definitions and Useful Facts; Appendix C: Operation Counts;
Appendix D: Matrix Function Toolbox; Appendix E: Solutions to Problems; Bibliography; Index.
This cross-disciplinary volume brings together theoretical mathematicians, engineers and numerical analysts and
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publishes surveys and research articles related to topics such as fast algorithms, in which the late Georg Heinig made
outstanding achievements.
Problem solving is an art that is central to understanding and ability in mathematics. With this series of books the authors have
provided a selection of problems with complete solutions and test papers designed to be used with or instead of standard
textbooks on algebra. For the convenience of the reader, a key explaining how the present books may be used in conjunction with
some of the major textbooks is included. Each book of problems is divided into chapters that begin with some notes on notation
and prerequisites. The majority of the material is aimed at the student of average ability but there are some more challenging
problems. By working through the books, the student will gain a deeper understanding of the fundamental concepts involved, and
practice in the formulation, and so solution, of other algebraic problems. Later books in the series cover material at a more
advanced level than the earlier titles, although each is, within its own limits, self-contained.
Solutions Manual to accompany Fundamentals of Matrix Analysis with Applications - an accessible and clear introduction to linear
algebra with a focus on matrices and engineering applications
This monograph covers the theory of finite and infinite matrices over the fields of real numbers, complex numbers and over
quaternions. Emphasizing topics such as sections or truncations and their relationship to the linear operator theory on certain
specific separable and sequence spaces, the authors explore techniques like conformal mapping, iterations and truncations that
are used to derive precise estimates in some cases and explicit lower and upper bounds for solutions in the other cases. Most of
the matrices considered in this monograph have typically special structures like being diagonally dominated or tridiagonal, possess
certain sign distributions and are frequently nonsingular. Such matrices arise, for instance, from solution methods for elliptic partial
differential equations. The authors focus on both theoretical and computational aspects concerning infinite linear algebraic
equations, differential systems and infinite linear programming, among others. Additionally, the authors cover topics such as
Bessel’s and Mathieu’s equations, viscous fluid flow in doubly connected regions, digital circuit dynamics and eigenvalues of the
Laplacian.
The book presents examples of important techniques and theorems for Groups, Lie groups and Lie algebras. This allows the
reader to gain understandings and insights through practice. Applications of these topics in physics and engineering are also
provided. The book is self-contained. Each chapter gives an introduction to the topic.
This book is a printed edition of the Special Issue "Harmonic Oscillators In Modern Physics" that was published in Symmetry
An accessible and clear introduction to linear algebra with a focus on matrices and engineering applications Providing
comprehensive coverage of matrix theory from a geometric and physical perspective, Fundamentals of Matrix Analysis with
Applications describes the functionality of matrices and their ability to quantify and analyze many practical applications. Written by
a highly qualified author team, the book presents tools for matrix analysis and is illustrated with extensive examples and software
implementations. Beginning with a detailed exposition and review of the Gauss elimination method, the authors maintain readers’
interest with refreshing discussions regarding the issues of operation counts, computer speed and precision, complex arithmetic
formulations, parameterization of solutions, and the logical traps that dictate strict adherence to Gauss’s instructions. The book
heralds matrix formulation both as notational shorthand and as a quantifier of physical operations such as rotations, projections,
reflections, and the Gauss reductions. Inverses and eigenvectors are visualized first in an operator context before being addressed
computationally. Least squares theory is expounded in all its manifestations including optimization, orthogonality, computational
accuracy, and even function theory. Fundamentals of Matrix Analysis with Applications also features: Novel approaches employed
to explicate the QR, singular value, Schur, and Jordan decompositions and their applications Coverage of the role of the matrix
exponential in the solution of linear systems of differential equations with constant coefficients Chapter-by-chapter summaries,
review problems, technical writing exercises, select solutions, and group projects to aid comprehension of the presented concepts
Fundamentals of Matrix Analysis with Applications is an excellent textbook for undergraduate courses in linear algebra and matrix
theory for students majoring in mathematics, engineering, and science. The book is also an accessible go-to reference for readers
seeking clarification of the fine points of kinematics, circuit theory, control theory, computational statistics, and numerical
algorithms.
This unique and innovative book presents an exciting and complete detail of all the important topics related to the theory of square
matrices of order 2. The readers exploring every detailed aspect of matrix theory are gently led toward understanding advanced
topics. They will follow every notion of matrix theory with ease, accumulating a thorough understanding of algebraic and geometric
aspects of matrices of order 2. The prime jewel of this book is its offering of an unusual collection of problems, theoretically
motivated, most of which are new, original, and seeing the light of publication for the first time in the literature. Nearly all of the
exercises are presented with detailed solutions and vary in difficulty from easy to more advanced. Many problems are particularly
challenging. These, and not only these, invite the reader to unleash their creativity and research capabilities and to discover their
own methods of attacking a problem. Matrices have a vast practical importance to mathematics, science, and engineering;
therefore the readership of this book is intended to be broad: high school students wishing to learn the fundamentals of matrix
theory, first year students who like to participate in mathematical competitions, graduate students who want to learn more about an
application of a certain technique, doctoral students who are preparing for their prelim exams in linear algebra, and linear algebra
instructors. Chapters 1–3 complement a standard linear algebra course. Pure and applied mathematicians who use matrix theory
for their applications will find this book useful as a refresher. In fact, anyone who is willing to explore the methodologies discussed
in this book and work through a collection of problems involving matrices of order 2 will be enriched.
This text covers several aspects and solutions of the problems of linear vibrating systems with a finite number of degrees of freedom. It offers
a detailed account of the part of the theory of matrices necessary for efficient problem-solving, beginning with a focus on developing the
necessary tools in matrix theory in the first four chapters. The following chapters present numerical procedures for the relevant matrix
formulations and the relevant theory of differential equations. Directed toward a wide audience of applied mathematicians, scientists, and
engineers, this book has much to offer all those interested in problem-solving from both practical and theoretical points of view. The
mathematically sound treatment involves readers in a minimum of mathematical abstraction; it assumes a familiarity and facility with matrix
theory, along with a knowledge of elementary calculus (including the rudiments of the theory of functions of a complex variable). Those
already engaged in the practical analysis of vibrating systems have the option of proceeding directly to the more applications-oriented
material, starting with Chapter 7; however, this comprehensive treatment offers ample background in the early chapters for less experienced
readers. New Preface to the Dover Edition. Errata List. Preface. Bibliographical Notes. References. Index.
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This book is aimed at graduate students and young researchers in physics who are studying group theory and its application to physics. It
contains a short explanation of the fundamental knowledge and method, and the fundamental exercises for the method, as well as some
important conclusions in group theory. This book is also suitable for some graduate students in theoretical chemistry.
This book is the first of its kind to provide a large collection of bioinformatics problems with accompanying solutions. Notably, the problem set
includes all of the problems offered in Biological Sequence Analysis (BSA), by Durbin et al., widely adopted as a required text for
bioinformatics courses at leading universities worldwide. Although many of the problems included in BSA as exercises for its readers have
been repeatedly used for homework and tests, no detailed solutions for the problems were available. Bioinformatics instructors had therefore
frequently expressed a need for fully worked solutions and a larger set of problems for use on courses. This book provides just that: following
the same structure as BSA and significantly extending the set of workable problems, it will facilitate a better understanding of the contents of
the chapters in BSA and will help its readers develop problem-solving skills that are vitally important for conducting successful research in the
growing field of bioinformatics. All of the material has been class-tested by the authors at Georgia Tech, where the first ever M.Sc. degree
program in Bioinformatics was held.
One of the best known fast computational algorithms is the fast Fourier transform method. Its efficiency is based mainly on the special
structure of the discrete Fourier transform matrix. Recently, many other algorithms of this type were discovered, and the theory of structured
matrices emerged. This volume contains 22 survey and research papers devoted to a variety of theoretical and practical aspects of the
design of fast algorithms for structured matrices and related issues. Included are several papers containing various affirmative and negative
results in this direction. The theory of rational interpolation is one of the excellent sources providing intuition and methods to design fast
algorithms. The volume contains several computational and theoretical papers on the topic. There are several papers on new applications of
structured matrices, e.g., to the design of fast decoding algorithms, computing state-space realizations, relations to Lie algebras,
unconstrained optimization, solving matrix equations, etc. The book is suitable for mathematicians, engineers, and numerical analysts who
design, study, and use fast computational algorithms based on the theory of structured matri
This book is based on the method of operator identities and related theory of S-nodes, both developed by Lev Sakhnovich. The notion of the
transfer matrix function generated by the S-node plays an essential role. The authors present fundamental solutions of various important
systems of differential equations using the transfer matrix function, that is, either directly in the form of the transfer matrix function or via the
representation in this form of the corresponding Darboux matrix, when Bäcklund-Darboux transformations and explicit solutions are
considered. The transfer matrix function representation of the fundamental solution yields solution of an inverse problem, namely, the
problem to recover system from its Weyl function. Weyl theories of selfadjoint and skew-selfadjoint Dirac systems, related canonical systems,
discrete Dirac systems, system auxiliary to the N-wave equation and a system rationally depending on the spectral parameter are obtained in
this way. The results on direct and inverse problems are applied in turn to the study of the initial-boundary value problems for integrable
(nonlinear) wave equations via inverse spectral transformation method. Evolution of the Weyl function and solution of the initial-boundary
value problem in a semi-strip are derived for many important nonlinear equations. Some uniqueness and global existence results are also
proved in detail using evolution formulas. -- Publisher website.
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