
systems are presented. Then, the remainder of the chapter focuses on an alternative to
elimination methods called the Gauss-Seidel method. This technique is similar in spirit to
the approximate methods for roots of equations that were discussed in Chap. 6. That is, the
technique involves guessing a solution and then iterating to obtain a refined estimate. The
chapter ends with information related to solving linear algebraic equations with software
packages and libraries.

Chapter 12 demonstrates how the methods can actually be applied for problem solving.
As with other parts of the book, applications are drawn from all fields of engineering.

Finally, an epilogue is included at the end of Part Three. This review includes
discussion of trade-offs that are relevant to implementation of the methods in engineering
practice. This section also summarizes the important formulas and advanced methods re-
lated to linear algebraic equations. As such, it can be used before exams or as a refresher
after you have graduated and must return to linear algebraic equations as a professional.

PT3.3.2 Goals and Objectives

Study Objectives. After completing Part Three, you should be able to solve problems
involving linear algebraic equations and appreciate the application of these equations in
many fields of engineering. You should strive to master several techniques and assess their
reliability. You should understand the trade-offs involved in selecting the “best” method
(or methods) for any particular problem. In addition to these general objectives, the spe-
cific concepts listed in Table PT3.1 should be assimilated and mastered.

Computer Objectives. Your most fundamental computer objectives are to be able to
solve a system of linear algebraic equations and to evaluate the matrix inverse. You will
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TABLE PT3.1 Specific study objectives for Part Three.

1. Understand the graphical interpretation of ill-conditioned systems and how it relates to the determinant.
2. Be familiar with terminology: forward elimination, back substitution, pivot equation, and pivot

coefficient.
3. Understand the problems of division by zero, round-off error, and ill-conditioning.
4. Know how to compute the determinant using Gauss elimination.
5. Understand the advantages of pivoting; realize the difference between partial and complete pivoting.
6. Know the fundamental difference between Gauss elimination and the Gauss-Jordan method and which

is more efficient.
7. Recognize how Gauss elimination can be formulated as an LU decomposition.
8. Know how to incorporate pivoting and matrix inversion into an LU decomposition algorithm.
9. Know how to interpret the elements of the matrix inverse in evaluating stimulus response computations in

engineering.
10. Realize how to use the inverse and matrix norms to evaluate system condition.
11. Understand how banded and symmetric systems can be decomposed and solved efficiently.
12. Understand why the Gauss-Seidel method is particularly well suited for large, sparse systems of

equations.
13. Know how to assess diagonal dominance of a system of equations and how it relates to whether the

system can be solved with the Gauss-Seidel method.
14. Understand the rationale behind relaxation; know where underrelaxation and overrelaxation are

appropriate.
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