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Principles of Quantum Chemistry 
By D. V. George 
Pergamon Press, 1972 

Reviewed by Phillip Certain, 
University of Wisconsin 

The first thing one notices about this book 
is the unusual photograph on the dustjacket. A 
careful r eading of the book gives absolutely no 
information about what the subject of the photo
graph (an electron micrograph of a mitochrondria 
membrane?) might be. Instead one discovers that 
this text is a straightforward presentation of the 
fundamentals of quantum chemistry, pitched at 
a level appropriate to advanced (and bright!) 
undergraduates. 

It is a very compact presentation, requiring 
only 260 pages to cover most of the topics normal
ly treated in a course on quantum chemistry and 
spectroscopy. The book begins with a brief his
torical introduction to quantum mechanics, in
cluding a "derivation" of the Schrodinger equa
tion based on de Broglie's wave hypothesis. After 
the particle-in-a-box is treated, the postulational 
approach to quantum mechanics is presented in 
a very nice way. There is a good discussion of 
the significance of the commutator of two opera
tors with respect to the uncertainty principle; and 
a simple introduction to Dirac notation is included. 

As simple applications of quantum mechanics, 
George considers the usual rigid rotator, harmonic 
oscillator, and hydrogen atom. He presents the 
ladder-operator approach to the eigenvalues of the 
angular momentum operator, and develops the 
eigenfunctions from the differential equations ap
proach. 

Two additional chapters are invluded to pro
vide necessary background for quantum chemis
try. One is a very brief discussion of variation 
and perturbation methods and the other is an in
troduction to group theory. 

This basic material constitutes the first half of 
the book. The remaining half is devoted to dis
cussions of many-electron atoms, molecular orbital 
and valence bond theory, Hiickel molecular orbital 
theory, ligand field theory and spectroscopy. These 
subjects receive an average of 20 pages each, so 
that it is evident the author maintains his con
cise presentation throughout. 
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Given the limited space available, George 
treats his subject clearly and concisely. There are 
some very attractive features of the book. Not 
a great deal of mathematical background is as
sumed for the student. Although the presentation 
is distinctly mathematical, the math is carefully 
done and more advanced techniques are discussed 
separately before applications are presented. 
There is a concise summary and set of exercises 
at the end of each chapter. The style of writing 
is informal and readable. 

The essentials are in the book, but detailed 
applications and explanations in general have 
been sacrificed to conserve space. The instructor 
who chooses this book as a text should be prepared 
to provide a fair amount of supplementary ma
terial to the students. The book might be most 
useful in a free-wheeling course in which the in
structor wants a text for the students which is a 
concise reference on the fundamentals. 

The book is similar in length and level of 

1presentation to M. W. Hanna's Quantum 
Mec]:ianics in Chemistry [Benjamin (1969)]. The 
experience of our undergraduate students with 
this latter book is that, without substantial initial 
help, its conciseness is a real barrier to under
standing . . • 

Optimization by Variational Methods 

By Morton M. Denn 
McGraw-Hill Book Company, New York, 1969 
Reviewed by E. Stanley Lee, University of South
ern California 

Many books on optimization have been pub
lished. But, unfortunately, most books are not 
written for chemical engineers and do not use 
chemical engineering systems as examples. This 
book fulfills this gap in the variational approach. 
Furthermore, it is well written and has many 
useful examples. 

Variational methods cover many different 
areas and frequently involve fairly sophisticated 
mathematics. Professor Denn did an excellent 
job in presenting the material and in avoiding 
the requirement of more sophisticated mathe
matical background. However, the user of this 
book must be cautioned about the fact that many 
chemical engineering students do not have the 
mathematical maturity and the teacher must 
present the material in great detail during the 
initial period. More homework and problem solv-
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ing periods in class also help the situation. 
Chapter 1 presents the basic concepts of op

timization by differential calculus, also known as 
single stage optimization by differential calculus. 
It provides a useful and easy transition from dif
ferential calculus for the optimization of finite 
number of variables to the variational calculus for 
the optimization of functionals. The latter is 
treated in Chapters 3 to 6 for continuous systems 
and in Chapter 7 for staged systems. Computa
tional problems are treated in Chapter 9 and 
Chapter 10 treats nonserial processes. An intro
ductory coverage on feedback control and distrib
uted-parameter systems is given in Chapters 8 and 
11. In Chapter 12, an introduction to dynamic pro
gramming is given together with a demonstration 
of the interconnections between dynamic pro
gramming and the variational approaches. 

In teaching a typical chemical engineering 
optimization course at the graduate level, this re
viewer has found that it is useful to divide this 
course into two parts: the variational approaches 
and the programming approaches. The latter cate
gory includes all the linear and nonlinear pro
gramming techniques, and dynamic programming. 
As a foundation to these two categories, the 
various search techniques and numerical methods 
for solving algebraic and differential equations 
are introduced. Since practical chemical engineer
ing problems are usually nonlinear problems; 
numerical solution, not analytical solution, should 
be emphasized. 

Viewed from the above concept, this book can 
be used as a textbook for the variational ap
proaches. If optimization is a one-year course, the 
variational approaches should be covered in a se
mester. The second semester is more appropriate 
with the first semester covering the programming 
techniques and the search techniques. 

If the variational techniques are to be covered 
in one semester, fairly detailed discussions should 
be given to Chapters 1 and 3. The derivations in 
Chapters 4 and 5 can be omitted except to sum
marize the results to provide a transition from 
Chapters 3 to 6. Chapters 6, 7, 9 and 10 should, 
again, be covered completely. Since Chapter 2 is 
only an introductory chapter on search techniques 
which should be covered in the previous semester, 
this chapter can be omitted. Greater emphasis 
should be placed on Chapters 9 and 10. Further
more, the material in these two chapters can be 
supplemented with recent publications in the 
literature. D 
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The Ralph M. Parsons 
Company, a world leader 
in the engineering and 
construction industry, is 
continuing to grow in the 
fields of Petroleum and 
Chemical Process Plants, 
Mining and Metallurgy , 
Power and Systems En
gineering, and we're look
ing for innovative engine
ering graduates to join us 
in our new world head
quarters facility in Pasa
dena, California. 

We're crossing the thres
hold from anticipation into 
realization in such advanc
ed areas as oil shale and 
tar sands development, 
coal gasification and liqui
fication, and various other 
energy sources and pro
cesses. Parsons offers the 
career-minded individual 
clearly defined growth 
paths, in a rapidly expand
ing professional environ
ment in which emphasis is 
placed on individual ach
ievement. Equally impor
tant : our project concept 
will plunge- you directly 
into the action. You don't 
start on the fringes of an 
assignment. .. you're part of 
it. 

See your placement office 
to arrange an interview. 
We'd like to tell you more 
about The Ralph M. Par
sons Company, Southern 
California and tomorrow. 
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