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Preface

In preparing this book, we strove to achieve a set of educational objectives that include (1) intro-
ducing numerical methods to engineering students and practicing engineers, (2) emphasizing the
practical aspects of the use of these methods, and (3) establishing the limitations, advantages, and
disadvantages of the methods. Although the book was developed with emphasis on engineering
and technological problems, the numerical methods can also be used to solve problems in other
fields of science.

The book demonstrates the power of numerical methods in the context of solving complex
engineering and scientific problems. Studies show that engineering practice will continue to
tackle more complex design problems, thus necessitating increased reliance on numerical meth-
ods because of the lack of analytical solution methodologies. Therefore, this book is intended
to better prepare future engineers, as well as assist practicing engineers, in understanding the
fundamentals of numerical methods, especially their applications, limitations, and potentials.

STRUCTURE, FORMAT, AND MAIN FEATURES

We have developed this book with a dual use in mind: as a self-learning guidebook and as a
required textbook for a course. In either case, the text has been designed to achieve important
educational objectives.

The 11 chapters of the book cover the following subjects: (1) introduction to the text, (2) matrix
analysis, (3) introduction to numerical methods, (4) the identification of the roots of equations,
(5) the solution of linear simultaneous equations, (6) the interpolation of values of a dependent
variable for a given set of discrete measurements, (7) approximation of the differential or integral
of an unknown function for a given set of discrete measurements from the function, (8) solutions
to differential equations, (9) describing data graphically and computing important characteris-
tics of sample measurements and making basic statistical computations, (10) fitting a curve or
a model to data, and (11) numerical optimization. The book was designed for an introductory
course in numerical analysis with emphasis on applications. In developing the book, a set of
educational outcomes as detailed in Chapter 1 motivated the structure and content of its text.
Ultimately, serious readers will find the material very useful in engineering problem solving and
decision making.

Each chapter of the book contains many computational examples, as well as a section on
applications that contain additional engineering examples. Also, each chapter includes a set of
exercise problems that cover the materials of the chapter. The problems were designed carefully
to meet the needs of instructors in assigning homework and the readers in practicing the funda-
mental concepts.

The book can be covered in one semester or two semesters in conjunction with a program-
ming language. The chapter sequence can be followed as a recommended sequence. However,
if needed, instructors can choose a subset of the chapters of the book for courses that do not
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FIGURE P.1 Logical sequence of chapters in the book in terms of their interdependencies.

permit complete coverage of the materials or require coverage that cannot follow the presented
order. After completing Chapters 1, 2, and 3, the readers will have sufficient background to follow
and understand the materials in Chapters 4 through 8 in any sequence. However, before read-
ing Chapter 10, Chapter 9 should be studied. Figure P.1 illustrates the logical sequence of these
chapters.
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