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The Analyst’s Bookshelf

Joseph F. McCloskey, Editor

HIS 1s the last 1ssue of The Analyst’s Bookshelf that will be edited
by Dr Josepr McCrLosgeY Because of the pressures of other
duties he has asked to be relieved of this position  Since he has done a
fine job for so long we dislike losing him but 1t 1s no more than fair to
him to accept his resignation Joe has taken The Analyst’s Bookshelf
from just a rough idea through the growing stages to a thnving section
of the JournaL Its book reviews give us msight into the various new
publications available and his personal comments have been informative
and dehghtful to read It 1s with deep regret that his resignation is
accepted and we hope that The Analyst's Bookshelf n the future will be
as stimulating as 1t has been 1n the past under his editorship
GLORGE SHORTLEY, Past Editor,| OPERATIONS
Tromas Caywoop, Edior, REsEARCH

BOOKS

Reviews

BURTON V. DEAN, MAURICE W SASIENI, and SHIV K GUPTA,
Mathematics for Modern Management, John Wiley & Sons,
Inc, New York, N Y, 1963, 442 pages, $8 50

HE authors’ stated purpose i wrniting this book was to create a mathematics
text specifically for business and economic students and a reference book
for the practicing manager They intend the book to be used by undergraduate
and graduate students and assume only a knowledge of college algebra and tng-
onometry
The text 18 divaded 1nto five sections, with the first devoted to “Fundamental
Concepts” Sets and Relations, Functional Representation, Senes, Limits, and
Continuity, and Coordinate Geometry  Although many of the concepts brought
lforwa,rd m this section are very elementary, others are advanced undergraduate
evel
The second section of the book deals with “Determimstic Systems” The De-
nvative of a Funetion, The Problem of Optimization, Taylor’s Theorem and Some
Appheations, and Deterministic Models The first three chapters of this section
ntroduce the student to fimte differences, differential calculus, partial dufferentaals,
Lagrange multipliers, binomial theorem, etc The final chapter of the section
Ulustrates, using mansgement-onented problems, the matenal previously discussed
The third section covers the subjects of Integration, Differential Equations, and
Probabihity Theory and Stochastic Models The next section, “Linear Systems,”
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1s devoted entirely to linear programming except for a short mtroduction to matmy
notation and operations The final section, “The Mathematics of Finance,”
ncludes chapters titled Interest, Annmties, and Investments, and Actuarial Table,
Personnel, Financial, and Equipment Problems Involving Probability
Where possible, the text material 1s developed or illustrated through the use
of business-oriented examples and each chapter 1s concluded by a hst of pertinent
exercises
It1s the reviewer’s opinion that, because of the great variety of topics covered in
such condensed form, the book is excellent as a review course and as a basie refer
enee book, but 1s not well suited as an undergraduate text
Ricaarp P RoHRBACH
North American Aviation, Inc

L R FORD, JR, and D R FULKERSON, Flows in Networks,
Princeton University Press, Princeton, N. J, 1962,
194 pages, $6 00

HIS book presents an approach to a part of hnear-programming theory generally
known as network-flow problems or flows in linear graphs It 1s devoted

mainly to special kinds of hnear programs that arise 1 transportation, communi-
cation, or combinatorial problems and to presenting special algorithms for solving
these hnear problems In general, purely linear-flow problems are treated and,
m particular, those for which the assumption of integral data in the problem im-
phes the existence of an integral solution, special algorithms being furmshed for
computing answers

The mathematical problem involved here—that of determining a maximal
flow from one point to another in a network—anses naturally in the problem areas
mentioned above It 1s one of extremizing a linear function subject to restramnts
n the form of hinear equations and linear mequalities

In the earher part of the book the emphasis 1s on directed finite networks but
eventually undirected and mixed networks are considered The networks in-
volved are generally capacity-constramed but 1t 1s found to be useful 1n network
extensions and for particular types of problems and procedures to allow nfinite
capacity A mathematical theory of network flows 1s presented, along with tech-
mques for adapting certain general problem types to the theory Thus 1s imple-
mented with computational schemes for solving particular problem types The
simplex method of solution for network flow problems 1s not discussed, a reason
suggested by the authors 1s that the procedure they follow results in computation-
ally better schemes

Set-theoretic notions and notations are used throughout the text As the
authors have indicated, this 15 essentially a book on applied mathematics, but &
number of topics purely mathematically motivated have been mncluded

Chapter I formulates the concept of a static (1e, nontime-dependent) flow
through a network, along with additional concepts needed to prove the funda-
mental theorem concerning maximal network flow Inherent mn the proof is the
so-called ‘labehng process’ for computationally solving maximum-flow problems
A basic theorem showing the appheability of network-flow theory to particular
types of combinatorial problems 1s also given
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Chapter II 1s devoted to determining network flows satisfying additional hinear
restraints  Feasibility theorems are given for supply-demand type problems as
well as for flows that are source- and sink-free  Combinatorial problems discussed
mclude bottleneck assignment and minimum number of individuals to meet a
fined schedule of tasks The notion and usage of partially ordered sets are intro-
duced, along with necessary and sufficient conditions for the existence of systems
of distinct and restricted representatives, the latter two bemng in the general cate-
gory of set representatives An interesting sidehght m this chapter 1s a rather
comprehensive discussion of 0,1 matrices (with restraints) that arise m certain
combmatorial problems and n particular how some of them may be handled via
flow theory

Chapter ITI utilizes results of the first two chapters to construct networks that,
m general, mmimize cost The Hitchcock problem with solution algorithms,
optimal-assignment problems, warehousing-type problems, and caterer problems
are treated from the flow standpoint The concept of dynamic flow 1s introduced
and handled, and project cost curves are also discussed from the flow-theory stand-
pont

Chapter IV 1s 1 the same general spinit as Chapter I except that more topo-
logical concepts are introduced and multiterminal maximal flows are discussed

In general, the presentation is complete and forthright with adequate examples
furmished to illustrate new concepts and to demonstrate the computational pro-
cedures evolved  Bref historical sketches are given and on occasion motivation 1s
formally provided for proceeding in a particular manner Oceasional statements
about unsolved problems and what 1s not known 1n pertinent areas are also to be
found

The reference hsts are generous and due credit 1s given to particular authors
whose expositions are somewhat parallel or who contributed to the general theory
Chapter and section head designations, along with an adequate index, make for
rather easy location and cross reference Few typographical errors were noted

The authors’ goal mn placing emphasis on constructive procedures and proofs
leading to efficient computational schemes wherever possible has been met

This 15 & hughly techmeal book that the somewhat mathematically unsophusti-
cated reader may find ‘rough gomng’ in spots However, for those willing to devote
the necessary time to understanding, rather than to learming methodology, it 1s
recommended without reservation

RoBerT § DEZUR
Martin/Denver

Books Received (to be reviewed)

James H BATCHELOR, Operations Research, An Annotated Bibliography, Vol 3,
St Lowss Unmiversity Press, St Lows, Mo, 1963, 384 pages, $12 50

RoserT GoobELL BrowN, Smoothing, Forecasting and Prediction of Discrete Time
Serws, Prentice-Hall, Inc , Englewood Chffs, N J, 1963, 468 pages, $13 25

Donawp J Croves, Concepts 1n Management Science, Prentice-Hall, Inc , Engle-
wood Cliffs, N J , 1963, 425 pages, $12 00

Jonn F Mgk, Management Thought mn a Dynamic Economy, New York University
Press, New York, N Y, 1963, 138 pages, $3 00
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Don G MircHELL, The Challenges Facing Management, New York Univerut
Press, New York, N Y, 1963, 70 pages, $2 50

WiLtiam T Morris, Management Science mn Action, Richard D Irwm, Inc
Homewood, 111, 1963, 308 pages, $9 00 :

1

Other Books Received

BerNarD BauMriN, ed , Philosophy of Science, The Delaware Seminar, Volume [,
1961-1962, Interscience Publishers, New York, N Y, 1963, 370 pages, $9 75

Epwin F BeckenBacH, ed , Modern Mathematics for the Engineer, McGraw-Hil
Book Company, New York, N Y, 1963, 514 pages, $3 45 (paper)

RueL V CrurcHaiLL, Fourwer Serics and Boundary Value Problems, 2nd edition,
McGraw-Hill Book Company, Inc , New York, N Y, 1963, 248 pages, $6 75

Joan G Herriot, Methods of Mathematical Analysis and Compuiation, John
Wiley & Sons, Inc, New York, NY, 1963, 198 pages, $7 95 A reference,
primanly for the aircraft engineer

Henry G Hopces axp Raymonp J ZieGLER, Managing the Industrial Concern,
Houghton Miffin Company, Boston, Mass , 1963, 735 pages, $8 00 Under
graduate text

Jorn F HogertoN, The Atomwc Energy Deskbook, Remnhold Publishing Corpora
tion, New York, N Y, 1963, 673 pages, $11 00 A handy “dictionary-encyclo
pedia of atomic energy principles and appheations ” There are more than
1,000 entnes, ranging from defimitions to articles There are, in addition, a
bibhography and a hsting of hibraries from wihich AEC hterature 1s available

Isaac M Horowrrz, Synthesis of Feedback Systems, Academic Press, Inc, New
York, N Y, 1963, 726 pages, $16 50

Jet Propulsion Laboratory, Cahforma Institute of Technology, Mariner Maission
to Venus, McGraw-Hill Book Company, Inc, New York, NY, 1963, 118
pages, $3 50 (paper $1 45)

Eric L. KovLER, A Dictionary for Accountants, 3rd edition, Prentice-Hall, Inc,
Englewood Chffs, N J, 1963, 523 pages, $14 95

D K C MacDonarp, Introductory Statistical Mechanics for Physicaists, John
Wiley & Sons, Inc, New York, N Y, 1963, 176 pages, $6 75

Aran 8§ MannE anp Harry M Markowirz, eds, Studies 1n Process Analysis
Economy-unde Production Capabrlities, Cowles Foundation Monograph 18,
Proceedings of a Conference Sponsored by The Cowles Foundation for Re
search in Economics at Yale Umversity, April 24-26, 1961, John Wiley &
Sons, Inc , New York, N Y, 1963, 427 pages, $14 00

J MiLNoR, Morse Theory, based on lecture notes by M Sprvak ano R WsLts,
Annals of Mathematics Studies No 51, Princeton University Press, Princeton,
N J, 1963, 153 pages, $3 00

ALExaNDER M MooD AND FRANKLIN A GRAYBILL, Introduction to the Theory of
Statistics, 2nd edition, McGraw-Hill Book Company, Inc, New York, NY,
1963, 443 pages, $8 95 A thorough-going revision of an estabhshed mtrodue-
tory text

James R Munkres, Elementary Differential Topology, Annals of Mathematics
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Studies No 54, Princeton University Press, Princeton, N J, 1963, 107 pages,
$275

Ivan Niven, Dwphantine Approrimations, Interscience Pubhshers, New York,
NY, 1963, 68 pages, $5 00

Purze M SHERMAN, Programming and Coding Diygrtal Computers, John Wiley &
Sons, Inc, New York, N Y, 1963, 444 pages, $11 00

Marg E SterN, Mathematics for Managemeni, Prentice-Hall, Inc, Englewood
Chffs, NJ, 1963, 454 pages, $1165 A textbook that includes chapters on
elements of algebra and anslytic geometry, functions of one vanable, differ-
ential caleulus, differential calculus with functions of several vamables, -
tegral calculus, differential equations, difference equations, vectors and
matrices, hnear programming, and the concept of utiity and the theory of
games It 1s designed as a first-year graduate text mn an MBA program, and
therefore each chapter 1s introduced and closed by a business problem mnvoly-
ing the mathematics of the chapter The jacket description is 1n a quite differ-
ent vein “  this book takes 1its place on the mandatory reading hsts of
every imndividual involved i management ”

A1AN StuarT, Basic Ideas of Scientific Sampling, Hafner Publishing Company,
New York, N Y, 1962, 99 pages, $3 50

Systems and Procedures Association, Ideas for Management (papers and case his-
tories presented at the 1962 International Systems Meeting), Systems and
Procedures Association, 7890 Brookside Drive, Cleveland 38, Ohio, 1963,
452 pages, $10 00

Perer WEGNER, An Introduction to Symbolic Programming, Hafner Pubhshing
Company, New York, N Y, 1962, 219 pages, $6 45

PERIODICALS

Selected Contents
Operational Research Quarterly, March 1963

The Operational Research Society Annual Conference, October 1962
Papers Relating to Planmng
Parrick Rrverr, Opening Address
J R Lawrence axp A D J Frowerpew, “Economic Models for Production
Planning”
W Youneg, J G FeraussoN, ANp B CorsiseLEY, “Some Aspects of Planning
m Coal Muning”’
Jacques LEsourng, “Operational Research 1n the Service of National Planning”
Ricaarp Stong, “Models of the National Economy for Planming Purposes”
Roger EppisoN, Closing Address
Perer T Mclnross, “Imtial Solutions to Setsof Related Transportation Problems”
D J BartoLoMEW, “Two-Stage Replacement Strategies”
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Management Science, April 1963

C Wesr CEURcHMAN, “The X of X”

D W Jorcenson anp J J McCaui, “Optimal Replacement Policies for a Balhstic
Missile”

H Tagm, “On the Symmetry Approach to the Committee Decision Problem”

WiLLiam PrAGeR, “A Structural Method of Computing Project Cost Polygons”

C Van DE PanneE AnD W Porp, “Mmimum-Cost Cattle Feed under Probabihstic
Protemn Constraints”

HerBerT TERRY, ‘“‘Comparative Evaluation of Performance Using Multiple
Cniteria”

FrepeErick S Hiurer, “The Denivation of Probabilistic Information for the
Evaluation of Risky Investments”

NorMaN DALKEY AND OLaF HELMER, “An Experimental Application of the Delph
Method to the Use of Experts”

WitLiam M Evan, “Indices of the Hierarchical Structure of Industnal Orgam-
zations”

Cyrus DermaN, “Optimal Replacement and Mamtenance under Markovian
Deterioration with Probabihity Bounds on Failure”

Eviezer Nappor, “On the Equivalence of Some Inventory Systems”

Murray A GEeIsLER, “A Study of Inventory Theory”

Naval Research Logistics Quarterly, September-December 1962

G G Aruway, “A Tnangulanzation Method for Computations mm Linear Program-
Hung”

A CuARNES AND W W CooPEiR, “Programming with Linear Fractional Func-
tionals”

I RicHARD SAVAGE, “Surveillance Problems”

PauL Brock, WALTER D CoRrRELL, AND GEORGE W Evans, II, “Techmiques for
Evaluating Mihtary Orgamzations and Their Equipment”

R S Lepiey anp L S Rorovo, “A Heuristic Concept and an Automatic Computer
Program Aid for Operational Sumulation”

H C Jamn, “Queuing Problem with Limited Waiting Space”

Minorvu SakacucHI, “Pure Strategy Solutions to Blotto Games in Closed Auction
Bidding”

W R Aiien, “Simple Inventory Models with Bunched Inputs”

C Mouan anp K L Arora, “Analytical Study of a Problem in Air Defense”

K 1L Arora, “A Generahzed Problem in Air Defense”

Journal of Industrial Engineering, May-June 1963

A Aian B Prirsger, “The Monte Carlo Approach to Setting Maintenance
Tolerance Limits”

NorMaN N Barisr anp NorserT HAUSER, “Economic Design for Control De-
cisions”

Selected Articles

Business Week for April 20, 1963, has a one-page feature on Frederick W Taylor
and the beginmings of ‘Scientific Management ’ 1t also has an article on the use
of marginal-cost techniques by Continental Air Lines
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J W Jomnson, C J Hupson, axp G A Coorer report on “An Experiment m
Operational Planning” in the April 1963 1ssue of The Engineering Journal The
experiment mvolved the mnterregional movement of freight cars in the Canadian
National Railways, with the objective of reducing empty-car days by anticipat-
ing requirements and surpluses

It 15 to be hoped that Harvey M WaGNER's “Practical Slants on Operations
Research” evokes a wave of simlar efforts to discuss operations research for
management In management terms rather than in operations-research terms
It appears in the May—June 1963 1ssue of Harvard Business Remew

Dunod, Paris, announces pubhcation, beginning with the first quarter of 1963, of
Revue Frangaise de Trawtement de UInformation for the French Association for
Computing and Information Processing  Subseription price 1s 49 francs per year

The Mental Health Research Institute of the University of Michigan has available
a hmited number of copies of an address by MerriLL M Froob, under the title,
“What Future 1s There for Intelhigent Machines®” The speech will be pub-
hished as an article in the next edition of the Yearbook of the Society for General
Systems Research Requests for copies should be addressed to the author

FFECTIVE with the next issue of OpEraTIONS REsEarcH, Dr
Huan Miser becomes Editor of The Analyst’s Bookshelf 1 would
hke to thank all those who have contrbuted reviews and comments
to the Bookshelf over the past four and one-half years And I
want to thank those who made suggestions of ways of increasing
the value of the Bookshelf to the readers of the JourNaL
Joserr F McCLoskEY






