This article was downloaded by: [216.73.217.74] On: 14 July 2026, At: 21:18
Publisher: Institute for Operations Research and the Management Sciences (INFORMS)
INFORMS is located in Maryland, USA

Operations Research
OPERATIONS E .

RESEARCH Publication details, including instructions for authors and subscription information:

T i I I E http://pubsonline.informs.org
3 = ke
1.

The Analysts' Bookshelf
daHe
[ |
e =L
1
|
3-8

To cite this article:
(1956) The Analysts' Bookshelf. Operations Research 4(3):402-411. https://doi.org/10.1287/opre.4.3.402

Full terms and conditions of use: https://pubsonline.informs.org/Publications/Librarians-Portal/PubsOnLine-
Terms-and-Conditions

This article may be used only for the purposes of research, teaching, and/or private study. Commercial use or
systematic downloading (by robots or other automatic processes) is prohibited without explicit Publisher approval,
unless otherwise noted. For more information, contact permissions@informs.org.

The Publisher does not warrant or guarantee the article’s accuracy, completeness, merchantability, fitness
for a particular purpose, or non-infringement. Descriptions of, or references to, products or publications, or
inclusion of an advertisement in this article, neither constitutes nor implies a guarantee, endorsement, or support
of claims made of that product, publication, or service.

© 1956 INFORMS

Please scroll down for article—it is on subsequent pages

informs.

With 12,500 members from nearly 90 countries, INFORMS is the largest international association of operations
research (O.R.) and analytics professionals and students. INFORMS provides unique networking and learning
opportunities for individual professionals, and organizations of all types and sizes, to better understand and use
O.R. and analytics tools and methods to transform strategic visions and achieve better outcomes.

For more information on INFORMS, its publications, membership, or meetings visit http://www.informs.org



http://pubsonline.informs.org
https://doi.org/10.1287/opre.4.3.402
https://pubsonline.informs.org/Publications/Librarians-Portal/PubsOnLine-Terms-and-Conditions
https://pubsonline.informs.org/Publications/Librarians-Portal/PubsOnLine-Terms-and-Conditions
http://www.informs.org

Downloaded from informs.org by [216.73.217.74] on 14 July 2026, at 21:18 . For personal use only, al rights reserved.

The Analysts’ Bookshelf

PUBLICATIONS OF THE RAND CORPORATION*

READERS OF OperATIONS REsLARCH may be mterested in The Rand Corpora-
tion’s unclassified research output, most of which is readily avaiable to the
public  The purpose of this note 1s to indicate the general nature of this research
and to pomt out where 1t can be exammned
The Rand Corporation, a private, non-piofit orgamization, 1s engaged primanly
n research for the United States Air Force It also conducts some research under
contract for the Atomic Energy Commussion and engages i private research using
1ts own funds A major part of Rand’s research for the Air Force involves the
comparison of alternative weapon systems These compansons, mtended to help
the nation get the most out of 1ts resources, are often called ‘systems analyses’ In
some respects, they are closely related to ‘operations research,” though they are
usually designed to assist 1n development and procurement decisions rather than
1 operations decisions  And for that reason, these analyses are extremely complex,
n comparison with the operations rescarch of World War 11, for 1t 1s necessary to
look further into the future, to recognize still greater uncertainties, and to consider
vastly expanded numbers of variables and of possible courses of action  As a con-
sequence, Rand has to work on a host of component problems and, of course, to tap
a wide range of skills
Some of this ‘component research’ and many of the by-products are relevant to
non-military problems of choice—those which are the concern of busimnessmen,
management consultants, officials and analysts in non-military branches of the
government, and operations researchers 1n general  Bref descriptions of the major
research categories, and mention of a few specific by-products, may guide readers to
Rand outputs that would be useful to them
The research 18 performed by six major divisions—economics, engineering,
mathematics, physics, social science, and systems development—but the materals
which are available can perhaps be put under four headings (1) basic information,
(2) methodology of systems analysis, (3) special techmques, (4) component analy-
ses The items mentioned below under each heading are supposed to be indicative
of Rand’s activities without, of course, being exhaustive
Basic Information  Some unclassified papers result from inguines into physi~ !
1elationships—that 1s, mnto such subjects as acrodynamies, propulsion, atmospheric
properties, and structural fatigue There are also studies of human behavior, e g,
the doctrines, attitudes, and capabilities of other nations, or the effects of emotional
stress
Methodology of Systems Analysis The difficulties of desygning good analyses
are common to all forms of systems or operations research, whether for the use of

* This note was prepared at the request of the Editor by L. J HeNDERSON,
JRr , and s staff at the Washington office of The Rand Corporation
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business firms or of government A few Rand papers deal with such matters as the
treatment of uncertainty and time-flows, criteria for the replacement of -quipment,
and the dangers in general of adopting erroneous criteria * (Unless such matters
are handled with care, analyses may find the best way to do the wrong job, and, 1n
those circumstances, the most admirable analytical techmques will not vield helpful
results )

Special Techniques Rand has contributed to the development of new mathe-
matical and other special techniques and to their application 1n conciete problems
Some of this work 1s on topics that are frequently discussed in OpERATIONS RE-
seARCH and in other publications, e g, the theory of queues, linear and dynamic
programming, game theory, and the use of Monte Carlo models ¥ Part 1s on topics
that are perhaps less well publicized, such as special computational methods, ap-
proximations for electronic computers, and the use of ‘“interprocess’ mstead of
‘interindustry’ relationships  With interprocess 1elationships, the possibihity of
producing the same commodity by means of alternate processes (1 e , different raw -
materiwal and equipment requirements) could be taken into account

Component Analyses A few studies of particular problems of choice bear no
mihitary classification and may be useful to some 1eaders of OPERATIONS RESEARCH
Examples include compansons of alternative petroleum blends, alternative routes
through a large number of designated points (the ‘t1aveling-salesman’ problemi),
alternative orgamzations and equipment for data-processing, and alternative means
of tramning persons to perform a particular operation  Also there have been studies
of electronic rehabihty, of possible future transport ancraft, and of certain apphca-
tions of radar In addition, the non-contract research Rand has financed, within
the terms of the Coiporation’s charter, 1s unclassified This research makes use
of methodology and experience developed 1n the course of contract work and 1s
mtended to contribute to national security By and large, these studies fall unde:
three headings (1) foreign policy formation, especially bachgiound information
and appraisal, (2) economic efficiency of (civil) government, (3) technical
studies, such as the companson of vaiious ways to increase water supplies

In most mnstances, since the work 1s done under government contract, the dis-
tribution of Rand research publications 1s hmited to mihitary agencies and govern-
ment contractors working on similar problems However, the Umited States An
Force and the Atomic Energy Commission have encouraged Rand to make un-
classified publications available to individual scientists 1n industry and universities
whenever 1t 1s clearly in the interests of the progress of science to doso  The only
himit has been holding the costs of such distribution to a reasonable level Several

vears ago the Air Force approved a proposal to place Rand unclassified research
publications 1n 40 strategically located American hibraries These deposits include

*C J HitcH, “Sub-optimization 1n Operations Problems,” Operations Research
1, 87, May 1953

 H. KABN AND A W MagrsHaLL, “Methods of Reducing ‘Sample Size in Monte
Carlo Computations,’” Operations Research 1, 263, November 1953

3 G Dantz1g, R FULKERSON, AND S JouNsoN, “Solution of a Large-Scale Travel-
ing-Salesman Problem,” Operations Research 2, 393, November 1954
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nearly 600 publications, and the collection continues to grow as mihtary pubhea-
tions are declassified and new unclassified publications appear

Under the hbrary deposit system, publications are available to patrons of any
public or pnivate library on imter-library loan To acquamt a broader audience
with the contents of the deposits, some 300 copies of the Rand Index of Publications
have been placed mn reference rooms of American college and university hibraries
This Index will prove a useful guide to the publications described above

If the local hibrary does not have a copy of the Rand Indezr, 1t can obtain one by
writing to The Rand Corporation, Santa Monica, Califorma  The hibrary deposit
system has enabled a larger number of people to use Rand’s publications than
would have been possible if hmited editions had been distributed on a first-come-
first-serve basis Under Rand’s agreement with the deposit libraries, publications
may be reproduced for research purposes

PARKINSON’S LAW

A PENETRATING ANALYSIS that appeared in The Economust of London on
November 19, 1955 bids fair to add a new term to the lingo of business admin-

istration  This article, which was reprinted in full mn the March 1956 Fortune,
demonstrates that the sizes of administrative staffs increase exponentially, 1rrespec-
tive of vanations i the amount of work to be done

Parkinson’s law states that even though work load may be constant or decreas-
g, the number of personnel in an admimstrative department increases by a fixed
average annual percentage In the case of the British civil service, this annual
mcrease hes between 5 17 and 6 56 per cent

Parkinson’s law 1s a combnation of the law of multiplication of subordinates (an
official wants to multiply subordinates, not rvals), and the law of multiplication of
work (officials make work for each other)

These laws operate as follows

A fancies himself overworked (he really wants a grade promotion) so he recom-
mends the appointment of two subordinates C and D (subordinates must
number two or more, eachbeingkeptin order by fear of the other’s promotion)
With no change (or even a decrease) in over-all work load, the three make so
much work for each other that soon C and D are demanding assistance, and
each eventually acquires two subordinates—E, F, G, and H are added to the
staff (The promotion of A 18 now practically certain ) Seven officials are
now domg what one did before These seven make so much work for each
other that all are fully occupied and A 18 actually working harder than ever
An mcoming document may well come before each of them 1n turn  Official
E decides that it falls within the province of F, who places a draft reply
before C, who amends 1t drastically before consulting D, who asks G to deal
with it But G goes on leave at this point, handing the file over to H, who
drafts a minute, which 18 signed by D and returned to C, who revises his draft
accordingly and lays the new version before A

What does A do? He would have every excuse for sigming the thing
unread, for he has many other matters on s mind Knowng now that he 18
to succeed W next year he has to decide whether C or D should succeed to his
own office He had to agree to G gomng on leave, although not yet strictly
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entitled to 1t He 18 worried whether H should not have gone nstead, for
reasons of health  He has looked pale recently—partly but not solely because
of his domestic troubles Then there 15 the business of F’s special increment
of salary for the period of the conference, and E’s apphcation for transfer to
the Ministry of Pensions A had heard that D 15 1n love with a married
typist and that G and F are no longer on speaking terms—no one seems to
know why So A might be tempted to sign C’s draft and have done with 1t

But A 1s a conscientious man  Beset as he 1s with problems created by
his colleagues for themselves and for him—created by the mere fact of these
officials’ existence—he 18 not the man to shirk hus duty He reads through the
draft with care, deletes the fussy paragraphs added by C and H and restores
the thing back to the form preferred mn the first instance by the able (if quar-
rélsome) F He corrects the English—none of these young men can wrnte
grammatically—and finally produces the same reply he would have written
if officials C to H had never been born Far more people have taken far
longer to produce the same result No one has been 1dle All have done
their best  And 1t 1s late in the evening before 4 finally quits his office and
begins the return journey to Ealing The last of the office hghts are being
turned off in the gathering dusk which marks the end of another day’s ad-
mimstrative toll  Among the last to leave, A reflects, with bowed shoulders
and a wry smile, that late hours, ike gray hars, are among the penalties of
success

The validity of Parkinson’s law 18 tested m two mcontrovertible cases (a)
Between 1914 and 1928, the number of officers and men 1n the Royal Navy decreased
from 146,000 to 100,000, the number of capital ships decreased from 62 to 20, yet
the number of officials in the Bnitish Admuralty in Whatehall increased over this
period at the average annual rate of 5 6 per cent—from 2,000 t0 3,569  (b) British
colomal terntories shrank drastically in the period between 1935 and 1954, yet
Colonial-Office officials grew from 372 1n 1935 to 450 1n 1939, 817 1n 1943, 1139 n
1947, and 1661 1n 1954—a steady increase at the average annual rate of 5 9 per cent!

GS

ORDNANCE CORPS, U. S. ARMY, Tables of the Cumulative Binonual Prob-
abilities, distributed as PB 111389, Office of Technical Service,
U. S Dept. of Commerce, Washington, 1952, 577 pp., $6.00

THIS PAPER-COVERED VOLUME, prepared by Dk F E Grusss and the
Computation Laboratory of the Ballistic Research Laboiatories, Aberdeen

Proving Ground, contains a tabulation, accurate to seven decimal places, of the
probabihities

g (Z) P a-p*

of at least ¢ successes 1n n trials when the probability of success 1n a single tal 1s
p, for the followng ranges c=1(1)n, n=1(1)150, and p=001(001)050 The
main tabulation 18 preceded by a brief introduction giving three simple examples on
how to use the tables

It 18 indicated 1n the foreword that the purpose of these tables 18 to provide at
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low cost a reference on the cumulative binomial distribution whose use would not
entatl the amount of page-turning necessary 1f one were tosobtamn the distribution
fiom KARL PeaRrsoN’s Tables of the Incomplete Beta Function Ratio (1934), which
essentiallv goes up to n =100 It i1s somewhat regrettable that such a table had not
appeared several decades earher since some of this purpose 1s blunted by the present-
dav availabiity of high-speed computers or of computing services using them for
large-scale pioblems Furthermore, in 1955 the Annals of the Computation
Laboratory of Harvard University released a competitive hard-covered volume for
$8 00 containing 6-place tables of the cumulative binomial for the ranges ¢ =0(1)n,
n =1(1)50(2)100(10)200(20)500(50)1000, p=001(001)05, p=3{2 7 (1=1, 2, 3, 5,
6,7) and p=1{s7 (7=1,2,3, 5,6, 7) and a table of logn! for n=0(1)1199, all pre-
ceded by an excellent introduction by FREDERICK MosTELLER discussing the prepa-
1ation and uses of the tables i applications as well as some useful related items

Until the day when the electronic high-speed computer eliminates, if 1t ever will,
the need for such laige tables, these tables of the cumulative binomial will continue
to find extensive use by statisticians, quality controllers, operations and systems
analysts, cost analysts, logistics analysts, geneticists, gamesters, and armchan
gamblers, some of whom will have some regrets that because of size hmitations
or for other reasons it was not possible to include alongside each entry in the tables
the values of the tails of the first moment, 1 ¢,

S k(p)ot a-nm

Prospective purchasers of tables of the cumulative binomial distribution, who
feel they can live without the additional decimal place in the Ordnance Corps’
compilation or without those entries for n between n =50 and n =150 not mcluded
1n volume XXXV of the Annals of the Computation Laboratory of Harvard Umi-
versity,, will find the latter a better buy

No attempt 1s made n this teview to discuss the usefulness of such tables 1n
operations research For those who are not acquamted with this usefulness, no
brief discussion will suffice, and for those who are, no discussion 1s necessary

M L Juncosa
The Rand Corporation

RICHARD G. CANNING, Electronic Data Processing for Business and
Industry, John Wiley and Sons, Inc., New York, 1956, 332 pp , $7 00

THIS BOOK 15 a sober, careful, enhghten.r g description of the process of estimat-

g the value of an electronic data processor to a company It offers valuable
guidance m choosing the data processing system

Naturally, a book that discusses systems 18 subject to obsolescence For exam-
ple, although the author mentions the Raycom, now the Datamatic 1000, he 18
unaware of its built-in file maintenance and sorting and 1ts large magnetic-tape
capacity and speed

Although the author recogmzes some of the difficulties of using ‘random access’
he leaves the impression that as soon as a few engineering details are worked out,
random-access machines will make present machines virtually obsolete It 18 more
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likely that random-access equipment will become optional standaid auxiliary equip-
ment on all general-purpose machines, to be used on a small fiaction of all apphea-
tions

The culmination of this book 18 a discussion of how to prepare a report to manage-
ment A report to management prepared as recommended will be a good report
However, 1t would be a better report if more attention had been given to two 1m-
portant considerations

1. Experience has shown that general-purpose data processors can be used
profitably 1n many more ways than the systems engineer 1s able to visualize
Affer installation, as company staff becomes tramed on a broad front to
understand them, new applications are brought to the machine and 1t becomes
overloaded It is therefore desirable to plan for a machine with considerable
spare capacity provided 1t can pay for itself out of known applications

2. Preparing to use an electronic data processor effectively costs many man-
years of effort These man-years will be paid for out of savings, but 1t will
not be unusual for this cost to exceed the cost of the data-processing system
This factor carefully evaluated will frequently demonstrate the wisdom of pro-
viding the needed spare capacity i the original machine rather than by later
conversion to a larger machime

With these minor reservations, the reviewer recommends that this book be re-
quired reading for systems analysts
R F CLipPINGER
Datamatic Corporation

MANAGEMENT SCIENCE

THE JANUARY 1956 1ssur or Management Service (vol 2, No 2) has the fol-
lowing table of contents
JoBN 8 CoLEMAN—Computers as Tools for Management
Apam Asruzzi—Formulating a Theory of Work Measurement
GEORGE DaNTZzIG—Recent Advances in Lanear Programmang
M BeckmaN AND R Muta—An Inventory Polwcy for a Case of Lagged Delwery
L WaEATON SMITH, JR —Current Status of the Industrial Use of Lanear Program-
mng
C C Hovr, F MobicLiant, J F Mura—Derwation of a Linear Decision Rule for
Production and Employment
MerriLL M Froop—The Objectrwve of TIMS (Presidential Address)
C Wesr CHURCEMAN—Management Science—Fact or Theory?
Report of the Second Natwnal Meeting, TIMS

NAVAL RESEARCH LOGISTICS QUARTERLY

THREE ISSUES of the Naval Research Logsiwcs Quarterly have recently ap-
peared Tables of contents and summaries are reproduced below

Vol 2, Nos 1 and 2&—March-June 1966 (Bound together)
R E McSHANE, Science and Logsiics

The report of the panel on “Science and Logistics” of the Fifth Annual Lo-
gistics Research Conference 1s summanzed by 1ts chairman
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Huingy E Eccurs, Some Command Problems and Decisions

This paper presents illustrations of some consequence:s of command decisions
that are made without adequate 1egard to their logistic consequences It was
written as part of two compilations “Principles of Logistics” and ‘“Notes on
Logistic Aspects of Command” prepared for the Naval War College in 1954

D C Macxkrnzig, Contractor Performance

This revised version of a speech presented at the Bureau of Supplies and Ac-
counts Field Conference of November, 1954, discusses the reasons for delinquent
performance under a contract and possible solutions to this problem

J G BryaN,G P WapsworTH,AND T M WaITIN, A Multr-Stage Inventory Model

An nventory control problem, in which inventory may be mamntaned on raw
matenals or on work after each stage of a three-stage process, 1s solved

SauL Gass aAND THoMas Saary, The Computational Algorithm for the Parameltric
Objectwe Function

If a hinear-programming problem nvolves two objective functions, 1t 1s desir-
able to learn all solutions depending on the relative weight attached to the two
functions This paper presents details of an algorithm which finds these solu-
tions systematically

Rurus Isaacs, The Problem of Avming and Evasion

The general problem of a marksman versus a mobile target, with a time lag
i the gunnet’s information as to the target’s position, appears 1n many guises
many situations It 1s a classic military problem Formulated m terms of
game theory, the desiderata are  How should the target best maneuver to con-
found prediction of s position® How and when should the marksman make
this prediction® What hit probability 1s to be expected when both paiticipants
behave optimally ?

Rurus Issacs, The Problem of Avmang and Evasion (Contmmued)

This paper discusses this general class of problems and then settles on one
which seems to be the simplest possible example that 1s not trivial  Nevertheless
1t 1s difficult  In two previous papers devoted to 1t, the evader’s best strategy
and value of the game were given Here the emphasis 1s on the marksman He
has no optimal strategy, but does have an ideal strategy with the property that
every near optimal strategy 1s close toit He also has a class of passwe e-strate-
gies such that if and only 1f he obeys their dictates will he either come within € or
the best hit probability o1 else always remain 1n a position where 1t 1s possible to
do so

J W PrtrronN AND M\ GrisLier, The Costs of Alternatwe Awr Base Stocking and

Requinitionang Policies

This 18 a mathematical and statistical study of the supply operations at a
typical Air Foice base The objective of the study 18 to determine the effect
upon support cost of different logistics policies, involving changes 1n safety level
and requisitioning frequency This effect 1s found to vary according to the price
and demand rate of the item being considered, and the study indicates that large
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monetaly savings can be 1eahzed by adopting different stoching and 1equisition-
ing policies dependent upon 1tem demand and price Thus, the study indicates
that 1t 18 more economical to have ttems costing under $10 1equisitioned fiom the
depot every three or six months, rather than every month, even if ob<olescence
charges on base stocks are as high as 50 per cent per year The study has also
indicated that stand-by stochage of cheap (under $10), low demand items s de-
sirable because the cost of such stockage tends to be less than the cost< incunred
by premium supply action when a demand for such an item arises

H W Kunn, The Hungarian Method for the Assignment Problem

Assuming that numerical scores are available for the peifoimance of each of n
persqns on each of n jobs, the ‘assignment problem’ 1s the quest for an 1<signment
of persons to jobs so that the sum of the n scores sa obtamed 1s as laige ua~ possible
It 1s shown that 1deas latent 1n the woik of two Hungarian mathematicians may
be exploited to yield a new method of solving this problem

] M DaNsKIN, Mathematical Treatment of a Stockpiling Problem

If money 15 spent too fast while stockpiling for a contingency, produc tion may
be highly mefficient If 1t 1s spent too slowly, there may be too little stockpile
when the contingency comes The problem of finding an optimum -pending
rate in one of these situations 1s discussed

HarorLp Davis, A Mathematical Evaluation of a Work Sampling Technmque

A study of cargo handling methods 1equuzed a re-evaluation of a standard work
sampling techmque The most iteresting conclusion (an be qualtatively
summarnzed as follows if there 1s evidence that the process lacks any prominent
pertodic component, then 1t 1s better to sample at fixed periods than at rindom

Vol 2, No 3—September 1955
Ira N Curmis, Logistics Wathout Storage

This paper discusses way s and means for 1educing storage 1equuements wm the
logistic pipeline

OskaR MORGENSTERN, Note on the Formulation of the Theory of Logistics

As a preliminary step to the erection of a ‘theory’ of logistics, the author pro-
poses definitions of some mmportant (oncepts and 1dentifies several tvpes of logis-
tical situations and problems

H D MiLis, Organized Decision Making

Some aspects of the phenomena associated with decision making by an oigan-
1zation are discussed Their interplay is illustrated by a simple example

] R SmmpsoN, A Formula for Decisions on Retention or Disposal of Excess Stock

The author proposes a formula for use i deciding whether to retam or sell to
the highest bidder large stocks of items of material that appear to exceed demands
in the immediate future  Estimates of expected demand, storage cost, percentage
return from disposal sales, probability of obsolescence, and interest charges are
the basic factors employed in the formula Given these data for an item, wnd
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that certamn assumptions used 1 the derivation of the formula are satisfied, one
mav determine the optimum level of stock to retain .

T M Wity ano J W T Younas, A Method for Calculating Optunal Inventory
Levels and Delwery Tune

This paper 1s concerned with establishing an inventory-control policy for 1tems
with extremely low demand In the event that the expected savings in ordering
cost that would result from buying 1n lots 1s less than the concomitant increase
1 carrying charges, 1t 1s uneconomical to use a lot-size formula In this event,
1t 15 appropriate to use a system consisting of placing orders as umts are de-
manded

J ¥ KriLry, IR, A Dynamiwc Transporiation Model

H \ \viosirwiez, Analytic Study of War Games
The author describes the results of a study of the mathematical aspects of a
proposed wai-game model
VYol 2, No 4—December 1955
Hakriy \ Sa/HARLIAN, Risk and Hazard in Logqistics Planning
This paper discusses the significance of the concepts of 118k and hazard n
areas of military decision
J C Bussy Comments on the Morgenstern Vodel

The author presents some ideas, stimulated by a 1ecent article in this Quarterly,
on management of an operating supply s\stem

Ebpw aup ZaBrL, On the Meaming and U se of a Capacity Concept

The wuthor surveys and interpiets previous attempts to define and measure
capacity and analy zes the use of the capaty concept m economic models

JoskPH \LBLR! GRFFNWOOD, Issue Prwority Last in First Qut (LIFO) vs Furst in
Furst Out (FIFO) as a Method of Issuing Items from Supply Storage

Items mav be 1ssued from storage by the prnciple of ‘first i, first out’ or
‘last 1, fii~t out’ This paper gives compansons of the two methods by van-
ous «riteria

E M L BraLk, Cycling 1n the Dual Symplex Algorithm

This note descnibes the construction of an example 1n which the usual iterative
method for linear programming mav fail unless special technques for overconnng
degener 1y aie used

D R Fuiwnrrson anp G B Dantzic, Computation of Maxvmal Flows in Networks

\ wimple computational method, based on the simplex algorithm of linear pro-
giamming, 15 proposed for the following problem  “Consider a network (eg.
rail, road, communication network) connecting two given points by wav of a
number of intermediate points, where each hnk of the netwoik has a number
assigned to 1t representing 1ts capacity  Assuming a steady state condition, find
v maumal flow from one given point to the other ”
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SamuEL KaruiN, The Structure of Dynamic Programmang Models

This paper discusses the structure and formulation of dynamic-programming
models R Bellman’s “Principle of Optim ' ty’’ 1s re-examined for determimstic
models A formulation of the general stoc .astic dynamic-programming model
18 given and apphed to an mnventory m

Joserr O HaRRIsON, JR
Operations Research Office

BOOKS ECEIVED

NorBERT LLoYD ENRICH, Modern M . Controls in the Management of Production,
Quality, Waste and Mawntenance, Modein Textiles Magazine and Rayon Pub-
hshing Corporation, 303 Fifth Avenue, New York, 1955, 28 pp, $2 00

ALAN S MANNE, Scheduling of Petroleum Refinery Operations, Harvard Umversity
Press, Cambridge, Massachusetts, 1956, 185 pp , $5 00

James W Perry, ALLEN KENT, AND MADELINE M BERRY, Machine Lite Jdure
Searching, Interscience Publishers, Ine , New York, 1956, 162 pp, $4 00

S Vaipa, The Theory of Games and Linear Programming, John Wiley & Sons, Inc,
New York, 1956, 106 pp , $1 75

Proceedings of the Second Annual Computer Applications Symposium, October 2/-25,
1955, Armour Research Foundation, Chicago, (08 pp , $3 00

The Structural Interdependence of the Economy, Proceedings of an Internationa
Conference on Input-Output Analysis, Varenna, Italy, June 27-July 10, 1954
edited by Tibor Barnas, John Wiley and Sons, Inc , New York, 1956, 429 pp
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