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(Purpose)

The present study was to investigate the use of “T'wo-person Zero-sum Game” theory
for penalty throw in waterpolo. The study was mainly focused on “Linear Progamming
(LP)” which is a mathematical formula, applied to penalty throw. Those are: 1) the way
of planning an optimal strategy between a shooter and a goal keeper. and 2) predicting the
advantages and disadvantages in this game.

(Method)

Based on an opinioneire the various pure strategies were categorized into Player I
(shooter), and Player II (goal keeper).

Followings are the pure strategies in each category;

For Player I

a;; Shoot at one point in a goal by choosing this point, which is picked by the player.

a,; Shoot at one point by looking at another point in a goal.

a;; Shoot with “quick mothion”.

(Ex.) He gets a low position above the water.

a;; Shoot with “wide mothion”.

(Ex.) He gets a high position above the water.

a;; Shoot at one point opposite to the direction to which the body face.

For Player I1

b;; Defend the goal by predicting the shoot course.

by; Defend the goal by using the provocative action against the shooter.

bs; Defend the goal by making a dash against the shooter at the same time when the

refree blows a whistle.

bs; Defend the goal by using the faint motion.

bs; Defend the goal by reading the shoot motion and the shoot course.

The game of penalty throw is based on these strategies and this game is defined as
a “Matrix Game”. Generally, (m, n) matrix is calculated with “Simplex Formula”. In
this study; (m, #) matrix is replaced to (2, 2) matrix, which was calculated with “Graph
Formula” in LP.

(Result)

For Player I, the following “mix strategies” were good to practice the penalty throw
against any strategies by (j=1, 2, 3, 4,5). The mix strategies were <a;~a,», {a;-ay), and <as-
a.

For Player II, <by-bs>, <bs-h,> were good mix strategies against any strategies a; (i=
1,2,3,4,5).
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