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In the field of set theory, two-player infinite games of perfect information are well studied.  The determinacy of various classes of such games have led to many important results.  Furthermore, such determinacy follows from large cardinal axioms.  In this thesis, we are instead interested in such infinite games with more than two players.  With the study of two-player games being so fruitful, why aren’t such infinite games studied with more than two players?



One difficulty in proving determinacy is that players need not play in any reasonable manner:  A player may actually play a move that immediately results in a winning strategy or even an instant win for another player, even when such a move need not be played.  We note that this leads to nondetermined games of extremely low complexity with three players, four players, five players, etc.  However, we obtain determinacy of multiplayer games in which all but one player has an open payoff set and in which certain conditions are placed on certain player’s moves:  certain players will not be allowed to make a move that immediately results in a winning strategy for certain other players whenever such a move exists.
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A natural requirement in any game is to require that the players cannot play any move that results immediately in a winning strategy for another player.  Of course, one needs that there is always a move to play consistent with this requirement in order for play to continue.  We show that one of the players has a winning strategy in any infinite finite-player game of perfect information such that:  (1) the game satisfies the above “natural” requirement, (2) a move is always available to play that does not violate the requirement, and (3) all except possibly one of the players has an open payoff set (i.e. at most one player has a payoff set that is not open).



We actually show a stronger result that implies this.  In the thesis, we weaken the “natural” requirement above so that only certain players can’t play a move that results immediately in a particular type of winning strategy for certain other players.  It is well known, at least in set theory, that for a player X with open payoff:  (i) ordinals of position for player X can be defined, and used to define a w.s. for player X when a position is reached that has such an ordinal, and (ii) that players other than X can use ordinals of positions of X to avoid reaching a position at which X has a winning strategy when a position does not have such an ordinal.  We use a restricted version of ordinals of positions that still satisfies (i) and (ii).  Our “natural” requirement is weakened so that only certain players are restricted from making moves that result in a position that is in the ordinals of certain other players.  The final result is striking in that we also provide three-player, four-player, 
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 games of perfect information with extremely low complexity in which no player has a winning strategy.
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In the field of set theory, two-player infinite games of perfect information are well studied.  The determinacy of various classes of such games have led to many important results (Lebesgue measurability, the Baire property, and selection principles for certain sets).  Furthermore, such determinacy follows from large cardinal axioms.  In this thesis, we are instead interested in such infinite games with more than two players.  With the study of two-player games being so fruitful, why aren’t such infinite games studied with more than two players?


One difficulty in proving determinacy is that players need not play in any reasonable manner:  A player may actually play a move that immediately results in a winning strategy or even an instant win the another player, even when such a move need not be played.  We note (in Chapter 1) that this leads to nondetermined games of extremely low complexity with three players, four players, five players, etc.  However, we obtain determinacy of multiplayer games in which all but one player has an open payoff set and in which certain conditions are placed on certain player’s moves:  certain players will not be allowed to make a move that immediately results in a winning strategy for certain other players whenever such a move exists.
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We consider certain three-player infinite games of perfect information which satisfy non-helping conditions.  We investigate those open games in which two players are assigned open payoff sets.  We use ordinals of a position to define the moves of the players.  We define non-helping conditions which restrict the moves of players from helping their opponents, especially those players with open payoff sets.  We show that these three-player biased open games which satisfy non-helping conditions are determined.  We examine the question as to whether our non-helping conditions are optimal.  We investigate other players having open payoff sets, that the order of assigning open payoff sets does not matter, as long as the non-helping conditions also reflect this change.  We then generalize out result of three-player open games are determined to an 
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-player open biased game is determined.
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