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Theory ,  Burcau of Business ant1 l!:conoinic Researel-1, College of Business and 
Public Servire, Pviichigarl Statc Universitj-, East Lansing, Michigan, 1960, 1.10 
pages, $5.00 

GEORGEW. ~ ~ O R C + E X T H . \ L E R ,Operatimzs 1:esearch: Decision A i d  for 1lfarbaye17~e1~t, 
Education-Industry Service, 1225 1;:. 60th Street: Chicago 37, Illinois, #AA-204, 
1960, 32 pages, $0.50 

OFFICEOF RESEARCH,ORDSANCE 1'1,oceedings of the Fourth Ordnance Confe~.ence o n  
Operations Research, Report KO. 50-3, Office of Ordnance Research, U. S. Army, 
Box CM, Duke &ation, Durham, Sor th  Carolina, 1959, 216 pages, no price 

CHARLESE. CLARK WEREI~ Ezpo,nerttially Distributed Rarbrlovz N I L ~ I L -  A K D  BETTY HOLZ, 

bers, The Johns Hoplrins Press, Baliirnorc, Marl-land, 1960, 249 pages, $6.50 


ARNOLD BRUCE BOI.LCRMI~S, 
ROBERTS. TITCIIEX, J .  ROSIGXTJI.%L, FRANKXISTICO, 
Ed.;., Qual i t y  Coatrol cind Appl ied  Statistics ir~cl7rdinq Operations liesearch Y e a r -  
book 1959, Interscience Publisl~ers, Xcn- York, 1959, 1348 pages, $60.00 

MARGARET -4 Stci.oe!/ of Operalior~s S!jster~zsResearch Li terature,  Insti-W. RAREX, a l ~ t i  
tute for Applied 13sperimcnial I'sycilology, Tufts University, Medford, Mass., 
1960, 122 pages 

PAULC:. IIOEL,Ele17tentary Stal is t ics ,  Jolin f iley &- Sons, New Yorlr, 1960: 261 pages, 
$5.50 

I<.\IASUEL PARZEN,Aiodern Probabilitjj 'l'llcot~y c o ~ iI l s  Appl ica t ioas ,  John Wilcy &-
Sons, New York, 1960, 464 pages, $10.75 

SIORRISJARIESSLONIXI,S a n ~ p l i n gin a .\'ulshell, Sinloll itrid Shuster, Netv Pork, 1960. 
144 pages, $3.50 

i lRALSTON ~ ~ ~ Aiethods for Digilal ~~A N D  HERBERT ~S. TVILF, ICds., L l / a t h e ~ ~ ~ a t i ~ a l  
Coniputers, John Wiley & Sons, Scm- Yorlr, 1960, 293 pages, $9.00 

I ~ O B E R T  A N D  NICRARD11.GREGORY L. VANHORS,A u!oirlafic Data-Processing S ~ s t e ~ i ~ s ,  
Principles  and I'rocedic~.es, T\':rds\~ortll l'ublirhing Company, Sari Fr:incisco, 1960, 
705 pages, $11.65 

LARS1'. A I I I , I ~ R SASD LEO S.\RIO, Rieii~cirw~S~it:[aces,Pririccton University Press, 
I'rinceton, Xelv Jersey, 1960, 382 pages, $10.00 

AJ~ERICAN FOR ESC;INEERIXU A ~ ~ E R J C A N  OF IS-~ O C I E ~ ~ Y  I < D I ~ C B T I O S  A N D  ISSTITTE 

I)I.STRIAL ENGINEERS,
1969 Sisriairier S!jrnposiuri~ l ' a p e ~ s :  P lann ing  nr~t l  Jus t i jg ing  
Capital  E x p e n d i t t ~ r e s ,  Tht: Engince~.ing I?conomist, St.cvens Institute of Tech- 
nology, Hobolten, Sew Jersey, 1960, $10.00 ($4.00 to ~ne~nbers  of ASFiGI.: and AIIIC) 

ARTIIURM. Ross A X D  Churbging I'atlci.rbs oj' Intllastrial Corb,flict, P.\c-I, T. I - I a ~ ~ \ r a s ,  

John Wiley & Sons, New York, 1960, 220 pages, $6.50 


Cornrnen t s  

GEORGE AIORGEKTII \l,F;It h:is tion(, onc of tile I ~ r i t  jobs to  tl:ttr of itlcntify- 
ilig and defining thc cs-enti:~ly of o p c r ~ t ~ o n \  nlthiii srrlall scsope rc~~r:trcsli 

Thprc are a fev unfortunate crrors :rntl d~htort lo~i i  of emphasis, but thesc arc likely 
t o  bother only thc professional. IIobt ~litcrcstecl c>\ccautires n111 find the brochure 
balanced, factual, and unclerstanclablc. 

THEFOURTH C O ~ F I - R L ~ C LO R D U ~ N C C  011 Operations Research produced its usual 
m~uture  of interesting papers, but,  a< 111 preczeding T cars, some of the papers are 
liitcd only by t ~ t l e ,  either becaause no nrittcn 1 cryion mas prepared or bccaa~~sr thc 
pallers art, available o~i ly  in the (lassificrl :rl~prncliu, issr~cd separatelj In  all, 13 
papers (out of 20 p~c,sentcd) nrc ~ ) u b l i ~ h t ~ r l  T l q  run t h r  gamut froni organlea- 
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Books 581 

tional papers, througl~ experimental design and use of specific techniques, t o  simu- 
lation and gaming. 

TIE CLARK-HOLZ rolume provides 1,000 blocks of 100 pseudo-random five-diglt 
numbers from the evponentlal dlstributlon nhose probabilitj density is e-", 
0 5% m . For each block of nunlbels the cmplrlcal mean, second moment, cx- 
pectetl fraction of ianlples of 100 n i th  mean less than that  of the sample, expected 
fraction of samples ~~71th second moment less than that  of the sample, and other 
sample statistics are g i ~  The authors note that  the terminal diglts 111 the tables en 
m a j  be used as a source of unlforml: distributed random digits, and that  n i th  
proper manipulation these tables may be u-cc1 as a source of random numbers from 
the chi-square distribution n l th  2n c1egrc.e~ of freedo~n. 

Qualify Confrol and Applied Sfafistics, inclriding Operations Research, I'earbook 1859, 
is a single-volume publication of the abstract s e r ~ i c e  that  appeared in twelve issues 
under the title Quality Control and Applied Statistics during 1959. Tt is seriously 
l~mitedby the failure of the cditors and publisher to  include the classification 
scheme. Thus, eight articles are listcd as  operations research in the subject index. 
They came from Operations Research (3) and five othcr journals; most hare  "opera- 
tions research" in the title, but several (lo not. On the other hand, one artlcle is 
listed under R. L. .\CICOFF in the author incleu, it  turns out to  be D. I?. CLARKAXD 

R. I,. . ~ J ~ O F F ,"-1Report on S o ~ n c  0per:ltional E~prr i inents ,"  Operations Rest'arch, 
7 ,  279-93 (I 959), and is iildevrtl I);\- sul11ec.t a i  "Organizational Esperiinc~nts" 
Tllus, the user is forced to roan1 tlirough the author and subject indexes without 
guidanct.. This situation noulcl hnrc b(~111 :rlleriatcd to  some extent if the irl- 
dividual al~stracts had been r ~ o r t i ~ r e t l  according to c~lassification. They arc, hon -
ever, simply grouped in the pagcl ort1c.r of tlrct periodic-a1 p~tblication. All this is 
unfortunatck, indccd, betiittic the ilii:lI~t;\-:~trclt ornl)letcnrc:: of the abstracts deserve 
n ~ u t l l ~better tre:~tinc>nt. 

THT;R A I I I : ~Surz~ei/i i  bast'tl in p t ~ r t  111)011 :I (111e\tioilnaire ~ ~ n t  to  200 cxpcrts in the 
f1t3ld of opcr:~tious and system> reccarc.11 in Jn~ir,, 1958, nnd in part upoil availabillt~ 
of the rcfcrcnccs. There arc approuini:1tcl~ 1,000 rcfrrcricaci gatlrert.tl in the sci~ond 
section of th r  hook. 13ooks :we given rn11c.h gtc:~tcr ~clntive emphasis than articalci. 
Al~out  half of the rc~fercnccs are cited in tl~c, t t ~ tthat  co~npriscs the first part of thc 
booh. This portion is dlvlrled into thrcc ])arts (Introduction, IIethods, Problems) 
consisting of a total of fiftcen chaptcis. 1:ach c11:~ptcr 01.section thereof 1s a biblio- 
graphiral eqsay that  uses the rcfcrcnccs t.itrc1 to  trare thc tlevt\loplncnt of the sub- 
field treated. The schcnle is thus interesting anti ambitious. I t  s~icccccls in intc- 
grating most of the book-length trcatmt~rits rc,n*onably nr l l  but leaves much to bc 
desired in terms of treatment of the periotlicsal literatule The olrl truism about 
being too suprrficial for the cxpcrt ant1 too comprc>-scrl for the novicc a p p r a r s t o  
appl!-

HOLL'S I?lenz~ntar:j Rtatistics "is designc~d foi a oil('-scmcster course . . . for students 
with only a 1imltc.d background lri mntlicn?atic~ (high ichool algebra is sufficient)" 
(Jac~krt). At an appropriatrly higher le.rrc4, PARZI x's Jlodcrn Prohnhility Theory 
and Its Applications is also an introductoly text 
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582 The Arzalyst's Bookshelf 

Savzpliny in a N ~ ~ t s h e I L  is not quite in  a class with Parlcinson's L a w  or H o w  to L ie  
K i t h  Statistics as a witty treatment of a herious subject, hut i t  is an excellent intro- 
duction t o  statistical sampling for the executive who ~vants  to know what he is 
likely to get when he 'buys' some sampling. 

THE RALSTON-WILF volume brings together the fuildamental techniques of digital 
coniputation and the mathematics of analysis. The chapters, after an initial one 
on "Generation of Elementary Functions," covcr Matrices and Liilear Equations (6 
chapters), Ordinary Differential Eqnationi (4 chapters), Partial Differential ICqua- 
tions (5  chapters), Statistics (?tlultiplc Ilcgrcssion, Factor Analysis, i\utoc.orrela- 
tioil and Spectral Analysis, and Analysis of Variance) (4 chapters), and i\Iisc.el- 
laneous Alethods (6 chapters). Each chapter except the first "consists of a mathc- 
matical discussion of the method under consideration follo~i~ecl by . . . calculation 
procedure, flow chart, sample problem, ctc." (Prefacr). 

Automatic  Ilata-Processing Sys t rms  is a veil-organized introductory text covering 
equipment, programming, processing, system design, equipment acquisition and 
utilization, and prospects in the field. Thcrc is also a chapter on "Scientific De-
cision Provesses" in m-hich some of the better crtablisl~ed inodt~l\ of operations re- 
search are reviewed. 

THE AHLFORS AND SANIO volunie is desc.ribt.d on the jacket as serving partly as an 
introducntion to the theory of Riemanil surfaces and partly to  acquaint the reader 
with some recent problems and results. "The cmphasis is on properties of ope11 
surfaces rather than on the more algebraic propertieq of closcd surfacncs." 

THI: lAtSY Sunlnler Sympos iun l  Papcrs cove1 capital budgeting and project jnstifica- 
tion, post audit~ng, estimatioil of n-orklng capital requirements for long-range 
planning, effects of taxes on investment decisions, and evaluating uncertaiuty 

Selected Contents 

Navcrl Research Logistics Quarterly, December 1959 

M R. MICKEY,A Method fol Dete~Ttlzning S ~ r p p l y  Q ~ i a n f z t ? ~  the ('ase of Pozssoa I h s -  foi 
trzbution of Demand 

N .  M. BI~ACHMAN, to Optin~uiiz  Uzscrete Search P~ocedures  Pro lego~r ie~a  
J. PFANZAGL, ilpplzcatzons to Utzlltzj A General Theory of ~ l r c a s ~ a ~ e ~ n e n l  
R E .  QUA;LDT, Leontzef Systems O n  the Solratzon of P ~ o b u b z l z s t ~ c  
F. HARARY il d l a l r i ~  Alyoizthnz for Solut?ons and I -Bases  oj a AP\D RZ RICHARDSO\, 

Fznite I i  i eflexive R e l a t ~ o n  
Author Indez  foi Volr~ines1-6 
Subject I n d e x  for Volumes 1-6 

Jourrral of Ir~tlustrial Engineering, January-February 1960 

CHARLESE. CLARKAND ALAS .J. R.OTYE,I~nt~entoryPolicies and  Related AVz~merical 
Approximations 

I,.G.~IITTEN,  T i m e  Systenzs O n  Obtaininy Concistencu in Applicat ion of I'redeterminetd 
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Periodicals 

Jourrtal of Industrial Engineering, March-April 1960 

I). G. MAI,COLM, Large i t fan-i t fachineReal-Tinze iifaiaagernent Confrol  in a Scale 
S y s i e m  

R'~ELVIK R WITI~ER,Indz~s t r la l  Engineerzng ant? ilfathenlatzcs at the Department  Head 
Level 

HAROLD0. DAYIDSON,T h e  illanagcnrcnf, E n q r n ~ c r i n q ,  and S c i e n t i j c  Fur~ctzons 
ALANJ .  row^, Totoard a T h f o ,  z/ of Schedulrng 
A TIE Mprnhe~.shzp IZosfei 

Rccl~erche Op6rcttiorrrtelle, Volume 4, Number I 

1' U'EPENOUY, P I  de stocLar/e duns I'nlBatoiic Sill ztn probiinle ile p10(11~~1zoti 
R FORTET,I . lpplrcal~ons de l 'nlgbb~e de Boolc e n  reche~che op6ralzonnelle 
C;. PIL&,Etude fonc f ionne l le  de ce, fa ins  piocessrts de Jfar kou homogPnes 
C'o7iespondnnce d piopos de pt or~ss i r s  tle Pozsson Pn glappes 

Cahiers d u  Centre c13Etuiles d e  Recherche Ophrcctionnelle, Volume 2, N o .  1, 1960 

P ~ I J L  p~op7zPtCs des chetnins ct czrcurts han7zllor1zens dnns  la thPorfe C~af1o3,Q~ci~lques 
des g7uphes 

AWRE DEIOPDT, P ~ z s c h  e n  analgse cle in St t i  u n e  gCn41alzsatzon d ' u n  thPoiBme tle R 
conjtuence 

FRAN~OIS  P I O ~ I U T I I ~ L ~ SLAMBCRT, izniazies n ~ ~ x t r s  

An'd Some Notes 

ilOUL J. FREEMAWwrites on "-4 Stochastic >lode1 for Determining the R Size and Allocation of the Rescarch Budget" in IRE Transact ions o n  R n g i n e w -  
i n g  illanagenzent for March 1960; the article is a discussion of the use of operations- 
research tec~hniques in research anti tlevelopinent management. He also has an 
article on "Basic Resources of Research" in tllc Spring 1960 issue of R e s e a ~ c h  Plan-  
agenzent; it considers the ha+ inputs to the national researchand di.velopmenteffort. 

THEA P R ~1960 issue of the, LYA.A Bul le t in  has two articles of interest to opera- 
tions-research workers. In "Repoltiny to Alanagement-New Frontier for the 
1960's," -II~THUR outliniks what he considerh the necessary requisites of H. S & ~ I ~ H  
managc~mcnt rcports and h o ~  ile.iv tools such as coinputcrs, integrated data process- 
ing, operations researc.11 ant1 annlyq~s, and new accounting methodologies must be 
blended and employed to pro~ictc ail rffectivc and efficient system of communicating 
financial data to management. R I ( * H ~ R D  in "Mathcmatics Confronts L. YOUNG, 
the Accou~ltant with Opportunity," points out that the task of information ac- 
cumulation, tabulating, and reporting is beconling increasingly mechanized. This 
mechanization is giving the. ac~ouritant more opportunity for forecasting, con- 
trolling, analyzing, anti sim~lar jutlgnlent and tlecision-making processes. i n  order 
to be qualified to pcrforrn thr above functions, the accountant must know what 
mathematical tools are ava~lable to him and must be rapable of \'orking with the 
mathematician in performing analytic-a1 mork. 

T H EReferat ivnyi  Z f t u m a l - J I u t e ~ t ~ a t i k a  is a Russian journal devoted to abstracts of 
mathematit~al articles publiilietl throughout the world. For some time it has in- 
cluded a scction entitled "Theory of Games anti hiathematical ICconomics." It is 
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584 T h e  Ai~cilyst's Bookshe l f  

interesting to  note that  beginning 111th thc March 1939 irsue the title of this section 
has been expanded to "Theory of Gan~c,i, Operations Resclarch, and l\lathcmatical 
Economics." Some idea of the Soviet interests in operations research may be ob- 
tained by observing the articles by Russian and Russia-oriented authors reviewed 
in this section of the Zhzirv~ul. The 1959 volun~c (less the Deccmbcr issue), anil 
the first issue of 1960, contain abstracts of the i'ol1011-ing artirles by authors in 
Russia and satellite countricr, or translations from other sourccs. (Submittetl 11y 
R.F. RINI:HART.) 

"On the Stability ot Solutions in the 11ansp01t:~tiori 1'1ohlem of Linear Progrnm- 
ming," ABRLHAM J ~ n o a l i n ,f'zech Ilath. Z h u ~ n n l(1958), in (ierman n i th  Russian 
summary 

"Approximation i\Ietllods for xonlinear l'rogrnmming," ABRAITA~I  ?(l.~0p+8JAROJI~R,  
pro pgsto~sa?zi ~nate~nntiliy and linglish sum- a j z i f y  (1058), ill Czech \\.iih R ~ ~ s s i a n  

maries 


1,inear Programming (Method of Choice of Best Solution), S. A.  J)r7ars,~n,Tek.-
filron. Byul. Cob. Nar. x-va Chely:~h. fikon. (IB58), in Rllssiiin with 1Snglish 
summary 

"1,inear Programming and its Applicat io~~ to I'roduction," S. A. I ) r - ~ r r , ~ a ,  Vestnilr 
,\Iashinostroenii?i (1958), in Itussian 

"Sol~~tion .ISD Teoriiaof an Extremal Prol~lem," G .  SH. I~IBISSIITEIS, K. UBRASIK, 
VeroGtnostei i ee I'rimeneni6 (1957), in Russian; English summary 

"First Convention on the Application of Alnthematics and Statistics to I?conomic 
Studies (Belgrade)," I). K ~ ~ o i . ~ c i i ,  Stat .  Ilevie~v (1957) 

"On a Problem in Regulation of Prices," Asunis  B R ~ I I Y ,  . ~ K DALFREI)R ~ S Y I ,&Iagj.:ir 
'TI I~ .Akad. Mat. int. kiizl (1956), in Iiungarian; Russian and E:nglish surnrnarirs 

"<+enera1 Problems Concerning the 17xtreme l'oint of the Intersection of an Axis 
\\.it11 a Convex Polyhedron," C:. Sir. T < I ~ H I s ~ I ~ ~ ' ~ . : I N ,I)oltlady Altaci. Xartk SSSR. 
(1957), in Russian 

"On a Frunctional Space and Some ~ ~ x t r r m a l  l'roblcms," 1,. T'. ~ ~ x ~ o n o v 1 c : ~ rhsl ,  

(;. SIT. RT~BISSHTEIS, l>oltl:idy Aliatl. S:iuIc SSSR. (1957), in Russian 
"Application of tlle Simples l l r thod  to the Soluliorl of Qnestions in Linear Pro- 

gramming," IRESEUSZ I'l.zeg1. Stnt,~.st. (1058). i11 I'olish; K y ~ o ~ s ~ ~ ,  Russian 
and English summaries 

"Theory of (iames and Statistical I>ecisions." 11. BI ,ACK~EI ,L.inr) M. A. (~~CRSCHI( 'K  

(translator not mentioned), Pliblicntion qf Insf. Lit., in Russian 
"Equilibrium Sitllations inBirnatrix Games," N .  S.V ~ R O B ' I G V ,Teoriz  Vero6tnostei 

i ee Primenenis (1958), in Russian; English srlmmary 
"Application of the Theory of Graphs to the Solr~iion of tlle Transportation I'roblem," 

JOSEF Bfs,+, W ~ I R O S L A V  FIEDLER,ASD Czech. & h t .  Zhurnal FR.ISTIREK XV'O?I?!KA, 
(1958), in C:erman; Russian summa1.y 

"Linear Programming," Z. RT.XII.~NTEVA, Gr:~zhd. hvi:ttsi% (1958), in Rr~ssian 

.Irn1:l:rcLY rcvicn- of scicntihc anil tcc~linic~al a ~ t i clcs appearing in thc Soviet press 
and of significant new Russian boohs 19 no\\ being published by thc Office of Tcch- 
nical Services, Business and Dt3fenie Serviccs L4-\tlm~nlsti:ttion, U S. Department of 
Conlrncrcc Called Current Revieu: of the Pozirt Technical Press (Order S o .  60- 
21441), the publication is sold on sul~icription by OTS a t  $7 for SIK months ($2 
additional for foreign mailing) 
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AIIctrika3, No. 1 (1960) 111c~ludrs t h ( ~follon~ngarticle- of poss~ltlr interest to opern- 
tions-research workers. 1,(Sub~nittetl F I ~ I ~ DI-I4uh\\r wv.) 

,J. I'FAXZAGL, Tests and Coniideizce Infervals !or EsponeiitiaL Distrihutior~s cr,ntl Il'kebr 
~lpplica,tionto Sorne Discretc Dist,.ibr~t,ions (in German) 

I<.AUT, Analysis o,f Covnriancc and llnulysis of lliferences, Part One (in French) 
S. I<. NASR,A Sote on a A70isc' Proccss (in English) 
S.S. ZARKOVIC, On the' Eficiency of'Sniirpling with Vai'yinq Probabilities ant1 tl~e Selec- 

tion qf Units tuitlz Rcplacernent (in English) 
R .  Hswx, !Warlzou Chains in Econoiriic I'i,ocesses (in German! 

I t .  I l i~ r ,  0 1 2  the LYz/vze~ical Intcgi~alionol' n,-Dilneizsional Soriiral Disir.ibltliori,s 


.\xn. r*nterneh?~zensforschung, Tiol. O (19,59i, So.3, ll:ii (:ill in (;crinali) 

1C. I i r - s c ~ ,Solution oj' n Spcclnl Litlccci Prog1.01i111zit2g oJI'roble~rr, c.q., ,for I'roblerirs 
C'osi Cornparison 

H. WIXKEL, The Dltrcl I'rob(ori, in  Lirlccri Proqru!~ri~ling 
W.HEYS,Probleim o j  Stniisiictrl Sign<!icccrace in Illa:.keling IZesearcia 

SOLL Case In-titutc oi Technology, ~uniniarizcs1'. ZOROA'S11.I\~IRA~oI, ,  "Sadcllc 
JIatrix i11 Rectrtngular Games," In Tmbnjos dc, iisttrdistitn X, S o .  1 ,  1959, as follo~vs: 
Tlic sacldlc-matrix is drfincrl a i  a gr~~c~r:~iization of the iaddle-point for rrc,t:tngular 
games. Let TI bc the rcctangu1:ir g,irnc\ nhose ~n:ltrlx is tlic saddle-matrix and T 
tlie first co~iiiclcretl rectangular gamc Thrn  one optimal strategy of the game, 
TI, may be obtained froin c\ cry ol)tilnnl strategy of the galnc T in the following 
11-ay: n'e may m i t e  a zero lor ever\- roil- or ro1111nn omitted in writing the sadclle- 
matrix. So tlie sa,dtllc-riiatrir :tl~pe:rrs :is a generalization of the relations of domi- 
nance between rows or colt~nitis of tlit: initial matrix. Some other propcrtics of t,hc 
optilnal strattgies of the sadcllc-point :trc considcrcd. 

THLFOI~IJOIT-ING note5 wcre pr.cp:trccl b\- 1Ji:v 1'. 13 ~t Case I n ~ t i t u t c  of T ( ~ 1 i -
l~ology rtftfr rcvic~vlag tlir I'ilkixfrrn C'otinrii of Slietiiiiir and Tndustrinl Rescnrch 
Report, 1953-ID&?: 

(a) Objectives of the Pakibtan C'ounc'll of Scienfific and Industrial 1teseal.ch mere 
"to initiate, promote and guide xcieiitlfic and industrial research, primarily directed 
to\vards utilization of indigenous raw materials and develop~nent of industries based 
on such research." I t  is therefore to be assumed that  this Council aims at  fulfilling 
all important aspect of the govcrnmt.nt's planning function. 

(b) One of the decisions talren by the authorit~es mas in regard to the choice of 
tlie type of laboratories to  be get irp, 1.i hether the3 sho~rld IF (i) regional and multi- 
purpose, or (ii) central laborato~iei: detlllng n i th  specialized re-earch 111 each field of 
:ictivity. This could ver> ncil be an  O I t  problem (notnithstandiny the fact that 
government has decided to make the laboratorie- operate according to the first I:pe) 
because of the large aniount of capital, deplovment and ut i l i~at ion of scientific talent. 
involred in such a national cnterplisc 

(c) Means of scientific communication resulting from research carried out in tho 
laboratories could also form :In 0 . H  problem with documentation and information 
retrieval, costs and effectivenes, Ihereof, being important objectives 

((1) Research dread\  carried orrt IT-ith significant results points toward existence 
o f  adequate potentials in  utiliz:ltla~l of indigenous resources, i r ~a conilmtad or in aq 
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7n~provedform. It would be interesting to evaluate such results Isy O.R. methods, 
using tools like linear and c1yn:~mic programming, ho\v best such developmental costs 
could be minimized or hov the use of such converted or improved resources could be 
maximized, relative to the country's present and future economic plans. 

( e )  Items of significant potential use could be listed here: 
(i) Rau\volfia Serprntina and Caffra. 

(ii) Beneficiation of iron arid sulphur ores 
(iii) Shark liver oil extraction. 
(iv) Manufacture of Fuller's Earth. 
(v) Hardboard from bagasse and other agricultural M-astes. 

(vi) Utilization of jute, coconut, and some other herbal products for phar- 
maceuticals. 

(vii) Fish and seafood clcvclop~nent 

Dynamic-s oj Single-Lane T'ehicular Trafic* F low ,  WALTER HELLY, Ph.U. 
i n  Physics, &Iassachusetts InsLitute  of Technology, February  1960. 

145 pages, Operat ions Research C e n ~ e r ,  M.I.T. (available o n  loan)  

In' THE LAST fern years there liavc bcen scvcral atterupts to  synthesize dyna~ni-
cal models of autonlobile traffic flow. Thcre havc been two lines of endeavor. 

I n  the first, tlie flo~v of vehicles is viewed macroscopically by analogy to the behavior 
of compressible fluids. Thc prcscnt tliesis is largely devoted to the second, in ~vhich 
individual vehicles are represcntcd by experimentally justified equations of inotion. 
Prior work by  L. PIPES,R. HERAIAN,et al . ,  lias been 1:~rgely confinctl to  equations 
of motion sirnplc enough to be a t  1e:~st parti:~lJy susc~cptihle to  analytic solution. 13y 
recourse to  computer sirnulittion in the prcscnt tlicsis, i t  has bceii possihlc to  inclutln 
additional factors such as tlriver errors in ol)sorvation, limitations t o  velzicble per- 
formance,, and nonuniforrn environments. As a rc~sult, l:onr insight is gaincd on the 
formation and alleviation of bottl(:nocka. 

Traffic is studictl for cnr.ironmcnts wherc p:~,ssing cannot occur :tnd where 
vchiclcs neither enter nor leave tlie tritEc stre:tnz. Using :L phi-Lfollo~v-tl~c-le:~der' 
losophy for the indivitlual driver, a colilputer si~uulation inodc.1 is constructed and 
its parameters are fitted to  experimental datlt, The model consists of a rcaction- 
timc-lagged system of differential cquationa in  ~vhich the acceleration of each 
driver is a function of his headway, his velority tliffcrcnce froin thc car ahead of him, 
anti other pertinent factors. I n  particular, l1ro17ision is inadc for driver error in es- 
timating head~vays and vc1oc:ities. l lodel  behavior ant1 stability are studied for 
various pararneter valucs. TTThen suitable values arc: used, tlie model presents a 
realistic trltffic picture with rnost features paralleling closely its real life counterpart. 

Since vehicles cluster into compact platoons when they cannot pass each other, 
tlie platooning mechanism is studied both theoretically and via cornputer simulation. 

The model is applied to  the study of vehicular tunnel bottlenecks. It is found 
that  there arc two basic types of bottleneck, differcntiatetl by the behavior in each 
of a n  isolated compact platoon of vehicles. In  a bottleneck of the first kind, the 
average time headway of the nth vehicle in suc.1: a platoon is independent of ?z 
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(n is counted backwards from the platoon leader). 111 a bottleneck of tlie sccontl 
kind, the average time 11ead~v:ty i~~crcas rs  Undcr certain specifictl condi- with ?z. 
tions, a bottleneck of tlze second kind can handle a n  increased traftic flow, a* corn-
pared t o  the steady-state value, if tlie vehicles are deliberately platooned by the in- 
troduction of substantial car-free gaps a t  the tunnel entrance. 21 tlieoretical model 
of a bottleneck of the second kind is dcvcloped in the forrii of a Nfarkov process. 

The effect on flo~v of atypic:tl tlrivcrs ~zzay be simulated, ant1 is illustratetl nrith 
the silnulatioil of drunken drivers to  show horn- rear-end collision rates rise nit11 thc 
fraction of such drivers in  the strcarn. 

Because they are wide, trucks tcnti to inhibit flo~rl in traffc lancs z~djacent t o  
theinsclvc~. iZ tli(:oreti~al study is perlor~rled to  determine how trucks should be 
distributed in two adjacent lancs to  ~nininliac this friction cffcct and tllus to  maxi- 
mize flow. I t  is found th:it tl?e optiizlum solution drl~cncls sliarply on the :ictu:il 
quantitative interaction I~ct,n.ecn lnncs. 
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