games, theory of
 
group of mathematical theories first developed by John Von Neumann and Oskar Morgenstern. A game consists of a set of rules governing a competitive situation in which from two to n individuals or groups of individuals choose strategies designed to maximize their own winnings or to minimize their opponent’s winnings; the rules specify the possible actions for each player, the amount of information received by each as play progresses, and the amounts won or lost in various situations. Von Neumann and Morgenstern restricted their attention to zero-sum games, that is, to games in which no player can gain except at another’s expense.
   1
This restriction was overcome by the work of John F. Nash during the early 1950s. Nash mathematically clarified the distinction between cooperative and non-cooperative games. In non-cooperative games, unlike cooperative ones, no outside authority assures that players stick to the same predetermined rules, and binding agreements are not feasible. Further, he recognized that in non-cooperative games there exist sets of optimal strategies (so-called Nash equilibria) used by the players in a game such that no player can benefit by unilaterally changing his or her strategy if the strategies of the other players remain unchanged. Because non-cooperative games are common in the real world, the discovery revolutionized game theory. Nash also recognized that such an equilibrium solution would also be optimal in cooperative games. He suggested approaching the study of cooperative games via their reduction to non-cooperative form and proposed a methodology, called the Nash program, for doing so. Nash also introduced the concept of bargaining, in which two or more players collude to produce a situation where failure to collude would make each of them worse off.
   2
The theory of games applies statistical logic to the choice of strategies. It is applicable to many fields, including military problems and economics; the 1994 Nobel Memorial Prize in Economic Science was awarded to Nash, John Harsanyi, and Reinhard Selten for their work in applying game theory to economics.
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See J. Von Neumann and O. Morgenstern, Theory of Games and Economic Behavior (3d ed. 1953); D. Fudenberg and J. Tirole, Game Theory (1994); M. D. Davis, Game Theory: A Nontechnical Introduction (1997); R. B. Myerson, Game Theory: Analysis of Conflict (1997); J. F. Nash, Jr., Essays on Game Theory (1997); A. Rapoport, Two-Person Game Theory (1999).
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Von Neumann, John
(noi´män) (KEY) , 1903–57, American mathematician, b. Hungary, Ph.D. Univ. of Budapest, 1926. He came to the United States in 1930 and was naturalized in 1937. He taught (1930–33) at Princeton and after 1933 was associated with the Institute for Advanced Study. In 1954 he was appointed a member of the Atomic Energy Commission. A founder of the mathematical theory of games (see games, theory of), he also made fundamental contributions to quantum theory and to the development of the atomic bomb. He was a leader in the design and development of high-speed electronic computers; his development of maniac—an acronym for mathematical analyzer, numerical integrator, and computer—enabled the United States to produce and test (1952) the world’s first hydrogen bomb. With Oskar Morgernstern he wrote Theory of Games and Economic Behavior (1944, rev. ed. 1953). Von Neumann’s other writings include Mathematical Foundations of Quantum Mechanics (1926, tr. 1955), Computer and the Brain (1958), and Theory of Self-reproducing Automata (ed. by A. W. Burks, pub. posthumously, 1966).
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See his collected works (Vol. I–III, 1961–62; Vol. IV–VI, 1963); biography by N. Macrae (1992).
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Nash, John Forbes, Jr.
 
 
1928–, American mathematician, b. Bluefield, W.Va., grad. Carnegie Institute of Technology (now Carnegie-Mellon Univ., B.A. and M.A. 1948), Ph.D. Princeton 1950. During a five-year period, beginning with his doctoral thesis in 1949, he established the mathematical principles of modern game theory (see games, theory of). In four papers published between 1950–53 he made seminal contributions to both non-cooperative game theory and to bargaining theory. He began to experience what he termed “mental disturbances” in 1959 and remained in seclusion for the next 30 years, suffering from paranoid schizophrenia, which he blamed on the mental effort expended in resolving contradictions in quantum theory. Nash returned to his academic research once the disease was in remission, and for his landmark work on the mathematics of game theory he shared the 1994 Nobel Prize in Economics with Hungarian-American economist John Harsanyi and German mathematician Reinhard Selten. Nash wrote Essays on Game Theory (1997).
   1
See biography by S. Nasar (1998); H. W. Kuhn, ed., A Celebration of John F. Nash, Jr, (1996).
