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There has been a considerable progress made during the recent past on mathematical
techniques for studying dynamical systems that arise in science and engineering. This
progress has been, to a large extent, due to our increasing ability to mathematically
model physical processes and to analyze and solve them, both analytically and
numerically. With its eleven chapters, this book brings together important contributions
from renowned international researchers to provide an excellent survey of recent
advances in dynamical systems theory and applications. The first section consists of
seven chapters that focus on analytical techniques, while the next section is composed
of four chapters that center on computational techniques.
Seemingly universal geometric forms unite the flow systems of engineering and nature.
For example, tree-shaped flows can be seen in computers, lungs, dendritic crystals,
urban street patterns, and communication links. In this groundbreaking book, Adrian
Bejan considers the design and optimization of engineered systems and discovers a
deterministic principle of the generation of geometric form in natural systems. Shape
and structure spring from the struggle for better performance in both engineering and
nature. This idea is the basis of the new constructal theory: the objective and
constraints principle used in engineering is the same mechanism from which the
geometry in natural flow systems emerges. From heat exchangers to river channels,
the book draws many parallels between the engineered and the natural world. Among
the topics covered are mechanical structure, thermal structure, heat trees, ducts and
rivers, turbulent structure, and structure in transportation and economics. The
numerous illustrations, examples, and homework problems in every chapter make this
an ideal text for engineering design courses. Its provocative ideas will also appeal to a
broad range of readers in engineering, natural sciences, economics, and business.

This book covers elementary discrete mathematics for computer science and
engineering. It emphasizes mathematical definitions and proofs as well as
applicable methods. Topics include formal logic notation, proof methods;
induction, well-ordering; sets, relations; elementary graph theory; integer
congruences; asymptotic notation and growth of functions; permutations and
combinations, counting principles; discrete probability. Further selected topics
may also be covered, such as recursive definition and structural induction; state
machines and invariants; recurrences; generating functions.
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
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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
As electromagnetics, photonics, and materials science evolve, it is increasingly
important for students and practitioners in the physical sciences and engineering
to understand vector calculus and tensor analysis. This book provides a review of
vector calculus. This review includes necessary excursions into tensor analysis
intended as the reader's first exposure to tensors, making aspects of tensors
understandable to advanced undergraduate students. This book will also prepare
the reader for more advanced studies in vector calculus and tensor analysis.
Introduction to microbiology; Characteristics of bacteria; Microorganisms other
than bacteria; Control of microorganisms; Microorganisms and disease; Applied
microbiology.
Note: This is the 3rd edition. If you need the 2nd edition for a course you are taking, it
can be found as a "other format" on amazon, or by searching its isbn: 1534970746 This
gentle introduction to discrete mathematics is written for first and second year math
majors, especially those who intend to teach. The text began as a set of lecture notes
for the discrete mathematics course at the University of Northern Colorado. This course
serves both as an introduction to topics in discrete math and as the "introduction to
proof" course for math majors. The course is usually taught with a large amount of
student inquiry, and this text is written to help facilitate this. Four main topics are
covered: counting, sequences, logic, and graph theory. Along the way proofs are
introduced, including proofs by contradiction, proofs by induction, and combinatorial
proofs. The book contains over 470 exercises, including 275 with solutions and over
100 with hints. There are also Investigate! activities throughout the text to support
active, inquiry based learning. While there are many fine discrete math textbooks
available, this text has the following advantages: It is written to be used in an inquiry
rich course. It is written to be used in a course for future math teachers. It is open
source, with low cost print editions and free electronic editions. This third edition brings
improved exposition, a new section on trees, and a bunch of new and improved
exercises. For a complete list of changes, and to view the free electronic version of the
text, visit the book's website at discrete.openmathbooks.org
This book is designed to serve as a core text for courses in advanced engineering
mathematics required by many engineering departments. The style of presentation is
such that the student, with a minimum of assistance, can follow the step-by-step
derivations. Liberal use of examples and homework problems aid the student in the
study of the topics presented. Ordinary differential equations, including a number of
physical applications, are reviewed in Chapter One. The use of series methods are
presented in Chapter Two, Subsequent chapters present Laplace transforms, matrix
theory and applications, vector analysis, Fourier series and transforms, partial
differential equations, numerical methods using finite differences, complex variables,
and wavelets. The material is presented so that four or five subjects can be covered in
a single course, depending on the topics chosen and the completeness of coverage.
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Incorporated in this textbook is the use of certain computer software packages. Short
tutorials on Maple, demonstrating how problems in engineering mathematics can be
solved with a computer algebra system, are included in most sections of the text.
Problems have been identified at the end of sections to be solved specifically with
Maple, and there are computer laboratory activities, which are more difficult problems
designed for Maple. In addition, MATLAB and Excel have been included in the solution
of problems in several of the chapters. There is a solutions manual available for those
who select the text for their course. This text can be used in two semesters of
engineering mathematics. The many helpful features make the text relatively easy to
use in the classroom.
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