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constant-sum games are meaningful primarily in the contextof two-player (though not
necessarily two-strategy) games.

Definition 3.2.3 A normal form game isconstant sumif there exists a constantc such
that for each strategy profilea ∈ A1 ×A2 it is the case thatu1(a) + u2(a) = c.

For convenience, when we talk of constant-sum games going forward we will always
assume thatc = 0, that is, that we have a zero-sum game. If common-payoff games
represent situations of pure coordination, zero-sum gamesrepresent situations of pure
competition; one player’s gain must come at the expense of the other player.

As in the case of common-payoff games, we can use an abbreviated matrix form to
represent zero-sum games, in which we write only one payoff value in each cell. This
value represents the payoff of player 1, and thus the negative of the payoff of player 2.
Note, though, that whereas the full matrix representation is unambiguous, when we use
the abbreviation we must explicit state whether this matrixrepresents a common-payoff
game or a zero-sum one.

A classical example of a zero-sum game is the game ofmatching pennies. In this matching
pennies gamegame, each of the two players has a penny, and independently chooses to display either

heads or tails. The two players then compare their pennies. If they are the same then
player 1 pockets both, and otherwise player 2 pockets them. The payoff matrix is
shown in Figure 3.5.

Heads Tails

Heads 1 −1

Tails −1 1

Figure 3.5 Matching Pennies game.

The popular children’s game ofRock, Paper, Scissors, also known asRochambeau, Rock, Paper,
Scissors,or
Rochambeau
game

provides a three-strategy generalization of the matching-pennies game. The payoff
matrix of this zero-sum game is shown in Figure 3.6. In this game, each of the two
players can choose either Rock, Paper, or Scissors. If both players choose the same
action, there is no winner, and the utilities are zero. Otherwise, each of the actions
wins over one of the other actions, and loses to the other remaining action.

In general, games tend to include elements of both coordination and competition.
Prisoner’s Dilemma does, although in a rather paradoxical way. Here is another well-
known game that includes both elements. In this game, calledBattle of the Sexes, a
husband and wife wish to go to the movies, and they can select among two movies:
“Violence Galore (VG)” and “Gentle Love (GL)”. They much prefer to go together
rather than to separate movies, but while the wife prefers VGthe husband prefers GL.
The payoff matrix is shown in Figure 3.7. We will return to this game shortly.
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