
interested in local and global symme­
tries. Yet, I was slightly disappointed 
not to find, for example, either much 
on supersymmetry or a chapter on cha­
otic mathematics. These subjects are 
not commonly covered in such mono­
graphs, and their inclusion could have 
spiced up the presentation. 

I enjoyed reading Group Theory in 
Physics: An Introduction and will keep 
it in my personal library. The author 
has generally done a good job of ap­
proaching the subject at a level appro­
priate to graduate and undergraduate 
students, while writing a book that 
works as well for those professors, like 
me, who have not yet written such a 
book and who are delighted by and find 
benefit from solid, useful mathematical 
refreshment. 

WARREN W. BUCK 
Hampton University 

Hampton, Virginia 
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to Scientific 
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Computational 
Problem Solving 
Using Mathe­
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►Joseph L. Zachary 

TELOS (Springer-Verlag), Santa 
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Introduction to 
Partial Differential 
Equations 
with MATLAB 
►Jeffery Cooper 

Birkhauser, Boston, 1998. 
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During the last few years, symbolic 
algebraic languages have become more 
attractive and popular. Their use in 
the classroom, however, is still contro­
versial. Many instructors feel that 
their use should not be encouraged 
until the student is proficient in mathe­
matical theory. This type of reasoning 
is reminiscent of the controversy that 
took place more than 30 years ago, 
when electronic calculators became 
available. At the time, some felt that 
students should be allowed to use the 
calculators in the classroom only after 
they were exposed to the rigors of cer-

tain types of numerical analysis. This 
same type of reasoning is now circu­
lating in academic circles regarding the 
use of algebraic symbolic languages to 
solve differential equations, perform 
analytical integration, manipulate 
trigonometric equations, solve matrix 
equations and perform other algebraic 
manipulations. 

The two books reviewed here are 
the latest in a series of computer alge­
bra books to be published within the 
last two years. Introduction to Scien­
tific Programming by Joseph L. 
Zachary and Introduction to Partial 
Differential Equations with MATLAB 
by Jeffery Cooper both deal with the 
application of symbolic algebraic lan­
guages to scientific and engineering 
applications. The two books are aimed 
at different audiences. Introduction to 
Scientific Programming is for the 
freshman or sophomore who needs an 
introduction to programming. Intro­
duction to Partial Differential Equa­
tions with MATLAB is meant for senior 
undergraduates, beginning graduate 
students or practicing professionals 
who need a basic exposure to the theory 
of partial differential equations with 
some numerical techniques. 

The Zachary book is very basic; it 
claims that no calculus background is 
required, although knowledge of differ­
ential equations makes the material 
easier for the student. Each chapter 
explores different aspects of program­
ming by elaborating a physical or 
mathematical problem. The first half 
of the book covers the Mathematica 
symbolic language by solving and plot­
ting the solutions to eight problems: 
population density of the world; cir­
cumference of earth; equilibrium and 
center of gravity of a system; line of 
sight from a hill; population growth of 
the USA; ballistic trajectory; power re­
quired by a ship moving in water; and 
division of the area of a circle into equal 
sections. The second half of the book 
uses the lessons learned in the first 
half to teach the C programming lan­
guage, a very interesting approach. 
Each chapter in the second half is also 
devoted to a different problem: kinetics 
of robot motion; motion of a block on 
an inclined plane; location of cylinders 
stacked on top of each other; kinetics 
of a beam stacked against a box; 
length of a corrugated sheet; har­
monic oscillator; temperature of an 
insulated rod; and temperature of a 
rod with heating. The book is very 
detailed (maybe too much so) in de­
scribing the purpose of each line of 
programming. 

The book has two World Wide Web 
sites, which contain applets and copies 
of the codes developed in each chapter 
(http ://www. telospub .com/catalog/ 
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MATHEMATICA/IntroSciProwMma.html 
and http://www.cs.utah.edu/-zachary/ 
IntroSciProgMma.html). It is becom­
ing more common for textbooks to have 
such Web sites, and I think it is an 
excellent idea. 

The reader may want to consult 
some other recent books on the appli­
cation of symbolic algebraic languages 
in advanced mathematics classes. Ad­
vanced Engineering Mathematics 
with Mathematica and MATLAB, by 
Reza Malek-Madami (Addison­
Wesley, 1998) and Advanced Engi­
neering Mathematics, seventh edition, 
by Erwin Kreyszig (Wiley, 1997) are 
both standard mathematics books that 
use symbolic algebraic languages to 
solve the problems. They present 
more types of problems, techniques 
and solutions than Zachary does; how­
ever, the exposition in these books is 
not detailed enough to be used in a 
programming class. 

In Introduction to Partial Differen­
tial Equations with MATLAB, Cooper 
is rigorous in the discussion, and he 
details the existence and uniqueness 
of each partial differential equation 
and also whether each system studied 
is well posed. MATLAB is used to 
obtain numerical solutions to the clas­
sical linear equations and also to study 
the effect of the nonlinear terms when 
added to the equation. 

Cooper's presentation is more from 
the point of view of a mathematician 
than that of an engineer. The basic 
tools of MATLAB are given in one of 
the book's appendices. 

The differential equations presented 
in the book are the typical classical ones 
discussed in a first course on partial 
differential equations: wave equation, 
heat equation, harmonic equation, dis­
persive equation, Schrodinger equation. 
The classical techniques used to solve 
those equations are likewise given: sepa­
ration of variables, Fourier series, 
Laplace transform, as well as the method 
of characteristics. The book's Web sites 
contain numerical methods using the 
MATLAB programming language for 
each of the sample problems solved in 
the book (http://www.Birkhauser.com/ 
book/isbn/0-8176-3967-5 and http:// 
www.math.umd.edu/-jec). 

One of the drawbacks of the Cooper 
book is that the discussion and pres­
entation of the MATLAB programs are 
not included in the book, but instead 
are found at the Web sites. This makes 
it very difficult to follow the presenta­
tion of the algebraic language within 
the context of each problem. 

MAURO P IERUCCI 
San Diego State University 

San Diego, California 




