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those techniques which are directly applicable to computers. Thus an introductory 
chapter is devoted to computers (including a brief description of FORTRAN), and 
in two succeeding chapters the necessary concepts of linear algebra are developed. 
The remainder of the book emphasizes matrix methods along with various tech- 
niques of solution and can best be described by simply listing the chapter headings: 
Computers-Fundamental Concepts, Structures-Fundamental Concepts, Charac- 
teristics of Structures-Stiffness and Flexibility, Determinants and Matrices, Solu- 
tion of Linear Equations, Energy Concepts in Structures, Transformation of In- 
formation in Structures, The Flexibility Method, The Stiffness Method, Analysis 
by Substructures and by Recursion, Analysis by Iteration, Analysis of Plates and 
Shells-Introduction. Each chapter contains a selection of problems with answers 
given at the back of the text. The book is clearly written, and can be recommended 
for use in a computer-oriented course in structural analysis. 

R. W. DICKEY 
Courant Institute of Mathematical Sciences 
New York University 
New York, New York 10012 

97[Q].-MILTON P. JARNAGIN, JR., Expansions in Elliptic Motion, constituting 
Volume XVIII of Astronomical Papers prepared for the use of the American 
Ephemeris and Nautical Almanac, U. S. Government Printing Office, Washing- 
ton, D. C., 1965, xxxvi + 659 pp., 29 cm. Price $4.50 (paperbound). 

This volume is, in effect, a repetition and extension of Cayley's classical tables 
[1], giving the literal expansions as harmonic series, in the mean anomaly, of such 
functions as (r/a)n exp (i m f), log (r/a), and the equation of the center. These ex- 
pansions are carried to the 20th power of the eccentricity, and all the numerical 
coefficients are rational fractions. 

The Introduction is a model both of clarity of exposition and of probity in the 
care with which this large computing project was planned and programmed. There 
is no evidence of any hammer-and-tongs approach, even though the most powerful 
electronic computer of its day, the NORC, was available for the work, performed 
at irregular intervals in 1961 and 1962. 

For the record, the Introduction should have included an explanation of the 
printing process. Both for reliability and economy, the computer output was re- 
corded on microfilm by means of the NORC cathode ray tube. Judicious program- 
ming provided a compact, self-explanatory format. Owing to the extremely high 
reliability of the NORC, it may be assumed that probably not a single digit in the 
659 pages of tables is in error. Unfortunately (and as a sad commentary on these 
times) the review copy has 16 pages of one whole signature completely illegible, be- 
cause of careless printing-press workmanship. 

The personnel of the Naval Weapons Laboratory and the Nautical Almanac 
Office are to be commended for their excellent collaboration in producing and pub- 
lishing this volume. As a desk-type reference for workers in celestial mechanics, it 
may be expected to serve all needs during the second century of existence of Cayley's 
Tables. 

PAUL HERGET 
Cincinnati Observatory 
Cincinnati, Ohio 45208 
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1. ARTHUR CAYLEY, "Tables of the developments of functions in the theory of elliptic mo- 
tion," Memoirs of the Royal Astronomical Society, v. 29, 1861, pp. 191-306. 

98[W].-MARTIN SHUBIK, Editor, Essays in Mathematical Economics, Princeton 
University Press, Princeton, N. J., 1967, xx + 475 pp., 24 cm. Price $12.50. 

This tribute to Oskar Morgenstern by his friends (both old and young) is re- 
markable for the high level of its articles. A brief biography and a bibliography of 
Morgenstern, which explains his impact on economics, are presented at the be- 
ginning of the volume. The twenty-seven technical articles are grouped into seven 
areas in which Morgenstern has worked and made his influence felt. To do more 
than merely list the titles and authors, would take up too much space: 

Part I. Game Theory 

1. A Survey of Cooperative Games Without Side Payments, by R. J. 
Aumann 3 

2. On Games of Fair Division, by H. W. Kuhn 29 
3. Existence of Stable Payoff Configurations for Cooperative Games, by 

Morton Davis and Michael Maschler 39 
4. Existence Theorem for the Bargaining Set Mi(i), by Bezalel Peleg 53 
5. On Solutions that Exclude One or More Players, by L. S. Shapley 57 
6. Concepts and Theories of Pure Competition, by L. S. Shapley and 

Martin Shubik 63 

Part II. Mathematical Programming 

7. A Property and Use of Output Coefficients of a Leontief Model, by 
S. B. Noble 83 

8. Some Approaches to the Solution of Large-Scale Combinatorial Prob- 
lems, by G. L. Thompson 91 

9. Minimaxing and Optimal Programming, by Leo Tornquist 105 

Part III. Decision Theory 

10. Alternate Prior Distributions in Statistical Decision Theory, by J. P. 
Mayberry 115 

11. Smoothing in Inventory Processes, by H. D. Mills 131 
12. A Bayesian Approach to Team Decision Problems, by Koichi Miya- 

sawa 149 
13. Capital Flexibility and Long Run Cost under Stationary Uncertainty, 

by Daniel Orr 171 

Part IV. Economic Theory 

14. The Ricardo Effect in the Point Input-Point Output Case, by W. J. 
Baumol 191 

15. The Economics of Uncertainty, by Karl Borch 197 
16. The Role of Uncertainty in Economics (Das Unsicherheitsmoment in 

der Wertlehre), by Karl Menger 211 
17. Changing Utility Functions, by M. H. Peston 233 
18. Subjective Probability Derived from the Morgenstern-von Neumann 

Utility Concept, by J. Pfanzagl 237 


