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Mathematical Analysis of Capturing Races of Go
— Counting Liberties Using Combinatorial Game Theory

TEIGO NAKAMURA'

Combinatorial game theory (CGT) has been applied to many kinds of existing games and
has produced a lot of excellent results. In case of the game of Go, applications of CGT have
been focused on endgames and eyespace values so far. Moreover, it can be applied to any
situations that involve counting. In this paper, we will show another application of CGT to
Go, that is, to count liberties in capturing races. Capturing race is a particular kind of life and
death problem in which two adjacent opposing groups are fighting to capture the opponent’s
group each other. In order to win a complicated capturing race, various techniques in count-
ing liberties, taking away the opponent’s liberties and extending self-liberties are required in
addition to wide and deep reading. Human expert players usually count liberties for each
part of blocks involved in a capturing race, sum up them and decide the outcome. A position
of a capturing race can also be decomposed into independent sub positions like the cases of
endgames and eyespaces. This paper proposes a method of analyzing capturing races that
have no shared liberty or have only simple shared liberties. We show an evaluation formula
to find out the outcome of the capturing races using combinatorial game values of external
liberties.
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