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ABSTRACT

Go has a history of more than 2,500 years, and the life-and-death problems in Go is a
fundamental problem domain that must be solved when implementing a computer Go. We
attempted to determine the numbers of prototypical eye shapes with 3, 4, 5, and 6 eyes
that are directly related to the life-and-death problems, and to classify the prototypical
eye shapes represented in 4-tuple forms. Experiment was conducted by Monte-Carlo
method and point pattern matching. According to the experimental results, the numbers
of prototypical eye shapes were 2 for 3-eye, 5 for 4-eye, 12 for 5-eye, and 35 for 6-eye
shapes. Further, using a 4-tuple form, we classified prototypical eye shapes into 1 for
3-eye, 3 for 4-eye, 4 for 5-eye, and 8 for 6-eye shapes.
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[Fig. 1] (a) A 6—eyes shape. (b) The graph with
6 vertices and 6 edges for representing the eye
shape in (a).
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[Fig. 2] Classification of shape representation and
description[9]
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[Fig. 5] Valid and invalid eye shapes with 5
eyes. (a) Valid eye shape. (b) Invalid eye shape
with duplicated vertices. (c) Invalid eye shape
without edges. (d) Invalid eye shape with a
disconnected graph
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[Table 1] Number of eye shapes with respect to
varying time

Time
T iy i fty iy ity
3 10° 674 176 1,408 2
(100%) | (67.4%) |(17.60%) |(140.80% ) (0.200%)
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5 10° 64,939 713 5,704 12
(100%) | (64.9%) | (0.71%) | (5.70%) |(0.012%)
6 10° 644,429 937 7,496 35
(100%) | (64.4%) | (0.09%) | (0.75%) |(0.004%)
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Algorithm 1 Depth First Search Algorithm(DFS)

1: procedure DFS(G, u)
2 u.visited = true

3 for each v € G.Adjlul
4: if v.visited == false
5: DFS(G, v)

[Fig. 6] Procedure of DFS[15]
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[Table 2] 4—tuples and set of prototypical eye shapes with n eyes

) 2R —

Eyes

4-tuples

Number

Expression

Number of
prototypical

eye shapes

Set of prototypical eye shapes

(2,1,0,0)

(0,4,0,0)

(2,2,0,0)

(3,0,1,0) e
(1,3,1,0) —
(2,3,0,0) voves & # it
5 4 12 : - : - - - -
(3,1,1,0) A : el
(4,0,0,1) b
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6 8 | (2400 35 1 ‘ 1 L - '
e e ::}., T
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