
York, 1956), and it is written on a 

level appropriate for students who have 
had a one-semester course in atomic 

physics. The author does not presup- 
pose a knowledge of quantum mechan? 
ics but briefly presents those portions 
of wave mechanics necessary for un? 

derstanding the topics in solid state 

physics that he covers. The book 

should be ideally suited for use in an 

undergraduate course in solids; ap- 

propriately, it contains problems at the 

end of each chapter, which amplify 
the topics covered. 

The emphasis is on the basic phe? 
nomena of solid state physics. The dis? 

cussion of solid state devices is con- 

fined to a portion of the chapter on 

semiconductors, but in that chapter 
Kittel brings his earlier work up-to- 
date by including a section on the 

tunnel diodes. 
The book, in outline, proceeds from 

a general description of crystal struc? 

tures and the types of binding in solids 

to the diffraction methods of determin- 

ing these structures. After chapters on 

thermal and dielectric properties of 

solids, almost half of the book is de? 

voted to discussion of the free electron 

and band models of solids. The appli? 
cations here are mainly to metals and 

semiconductors. The remainder of the 

book is concerned with magnetism, 

magnetic resonance, and dislocations 

in solids. The major topics omitted in 

this book but presented in the earlier 

one are superconductivity, elastic prop? 

erties, color centers, excitons, and 

luminescence. 
In summary, this book should be 

valuable as an undergraduate text, and 

in addition it should be well suited for 

independent use by more advanced 

students who are beginning the study 

of solid state physics. 
G. F. Koster 

Department of Physics, 
Massachusetts Institute of Technology 

Metallurgy 

An Introduction to the Physical Chem? 

istry of Iron and Steel Making. R. G. 

Ward. Arnold, London; St. Martin's 

Press, New York, 1962. ix + 238 pp. 
Illus. 

For many years Hermann Schenck's 

Einfuhrung in die Physikalische Chemie 

der Eisenhiittenprozesse (two vols., 

898 

1932-34) served as an introductory trea- 

tise for scientists and engineers who 
were beginning research in this area as 
well as for those who were more di? 

rectly concerned with production, and 
the English translation of Schenck's 
book (1945) became even more pop- 
ular in this country. In the intervening 
time a large amount of research has 

been done, both here and abroad, in 

this area, but no book of a similar 

comprehensive nature and stature has 

appeared. That Ward's book, An Intro- 

duction to the Physical Chemistry of 
Iron and Steel Making, is a more mod- 

est effort is indicated by its title and 

its size. 
Ward has set himself an excellent 

objective. His introductory chapters 
give a very brief review of the elemen? 

tary physical chemistry and of the 

thermodynamics involved; he as- 

sumes (as he states) that the reader 

already has a firm grasp of these sub? 

jects. Several early chapters elaborate 
a bit on basic aspects, especially those 

pertinent to high temperature (near 

1600?C) chemistry; such aspects?for 
example, the nature of slags, the basic- 

ity concept, high-temperature kinetics, 
and transport-controlled reaction rates 

?are usually completely ignored in the 

conventional textbooks on physical 

chemistry. 
The major portion of the book is 

divided into chapters on the equilib? 
rium and kinetics of the various ele? 

ments as they pertain to metal, slag, 
and gaseous phases. These include 

chapters on carbon-oxygen, sulfur, 

phosphorus, chromium, manganese, 
silicon, nitrogen, and hydrogen and a 

chapter on the blast furnace. Ward has 

gone about this systematically and se- 

lectively, and in general his selection 

has been good. The material is almost 

all from the available literature and is 

orthodox in nature. He has not 

presented any new material or at- 

tempted to provide a new viewpoint 
on the field as a whole. 

In my opinion Ward has done a good 
but not an inspired job. This book 

certainly fills an important gap; despite 
a few loose places it will undoubtedly 
serve as an excellent introduction for 

students. Hopefully it will encourage 

many to inaugurate or continue re? 

search in this and related areas, where 

it is sorely needed. 
L. S. Darken 

U.S. Steel Research Center, 

Monroeville, Pennsylvania 

Basic Linear Programming 

Mathematical Programming. S. Vajda. 
Addison-Wesley, Reading, Mass., 
1961. ix + 310 pp. Illus. $8.50. 

The field of mathematical program? 
ming is becoming so huge that it is 
difficult to imagine a book which pro? 
vides complete coverage of it. In Mathe? 
matical Programming Vajda does not 

attempt exhaustive coverage, but seeks 
instead to guide the reader through the 

profusion of work on the subject. 
Primary emphasis is on linear pro? 

gramming. The number of pages that 
the author devotes to each of the ma? 

jor divisions of the field will give some 
indication of the attention he pays to 
each field: linear programming, 184 

pages; parametric linear programming, 
4; discrete linear programming, 15; 
stochastic linear programming, 8; non- 
linear programming, 27; and dynamic 
programming, 6. The extensive discus? 
sion of basic linear programming is 

appropriate because of its importance 
in understanding the various extensions. 

However, the book would be much 
more comprehensive, and its title much 
more suitable, if it contained more ma? 

terial on stochastic linear programming 
and dynamic programming, two areas 
that show promise of dealing effective- 

ly with the problems of uncertainty. 
Mathematical Programming makes 

interesting reading; it is clear, informal- 

ly written, and packed with examples. 
Historical comments are included where 

appropriate, both to stimulate the read- 

er's attention and to give credit to those 
who have made original contributions 
to the subject. Tables, graphs, and dia- 

grams are used liberally so that the 

powers of visualization in conveying 
new concepts will be advantageously 
utilized. Each chapter ends with a num? 

ber of exercises adequate to allow the 

independent reader to test his under? 

standing by comparing his results with 

the solutions given. 
Vajda's technical approach is excel? 

lent; he provides a treatment that will 

give an understanding of important al- 

gorithms but avoids the pitfalls of ex- 

cessive mechanization and mathemati? 

cal obfuscation. In summary, Mathe? 

matical Programming is a refreshing 

change from the "crank-turning" books 

on linear programming. 
Ronald A. Howard 

Department of Electrical Engineering, 
Massachusetts Institute of Technology 
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