
open methods do not work. Formulas are developed that provide an idea of how fast open
methods home in on the root. In addition, an approach to extend the Newton-Raphson
method to systems of nonlinear equations is explained.

Chapter 7 is devoted to finding the roots of polynomials. After background sections
on polynomials, the use of conventional methods (in particular the open methods from
Chap. 6) are discussed. Then two special methods for locating polynomial roots are
described: Müller’s and Bairstow’s methods. The chapter ends with information related to
finding roots with program libraries and software packages.

Chapter 8 extends the above concepts to actual engineering problems. Engineering
case studies are used to illustrate the strengths and weaknesses of each method and to pro-
vide insight into the application of the techniques in professional practice. The applications
also highlight the trade-offs (as discussed in Part One) associated with the various methods.

An epilogue is included at the end of Part Two. It contains a detailed comparison of the
methods discussed in Chaps. 5, 6, and 7. This comparison includes a description of trade-
offs related to the proper use of each technique. This section also provides a summary of
important formulas, along with references for some numerical methods that are beyond the
scope of this text.

PT2.3.2 Goals and Objectives

Study Objectives. After completing Part Two, you should have sufficient information to
successfully approach a wide variety of engineering problems dealing with roots of equa-
tions. In general, you should have mastered the techniques, have learned to assess their
reliability, and be capable of choosing the best method (or methods) for any particular
problem. In addition to these general goals, the specific concepts in Table PT2.2 should be
assimilated for a comprehensive understanding of the material in Part Two.

Computer Objectives. The book provides you with software and simple computer algo-
rithms to implement the techniques discussed in Part Two. All have utility as learning tools.
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TABLE PT2.2 Specific study objectives for Part Two.

1. Understand the graphical interpretation of a root
2. Know the graphical interpretation of the false-position method and why it is usually superior to the

bisection method
3. Understand the difference between bracketing and open methods for root location
4. Understand the concepts of convergence and divergence; use the two-curve graphical method to

provide a visual manifestation of the concepts
5. Know why bracketing methods always converge, whereas open methods may sometimes diverge
6. Realize that convergence of open methods is more likely if the initial guess is close to the 

true root
7. Understand the concepts of linear and quadratic convergence and their implications for the efficiencies

of the fixed-point-iteration and Newton-Raphson methods
8. Know the fundamental difference between the false-position and secant methods and how it relates to

convergence
9. Understand the problems posed by multiple roots and the modifications available to mitigate them

10. Know how to extend the single-equation Newton-Raphson approach to solve systems of nonlinear
equations
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