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An Analysis of Word Chain Games

TAKASHI ITO,#® TETSURO TANAKA,* ZHENJIANG HuU?
and MASATO TAKEICHI

The word-chain game (SHIRITORI in Japanese) in which two players are assumed to know
all the words can be modeled as a game on graph. When given a set of words with a word to
start, it is theoretically possible to decide whether the first player can win the game or not
because it is a game with perfect information, but it is practically difficult to find the solution
because of the huge searching space. In this paper, we propose a mathematical approach to
finding a solution to the word-chain game. We show how to simplify the game by means of
mathematical analysis, and give a more efficient searching algorithm. In addition, we examine
the possibility for the first player to win the game. Our experimental results show that our

approach is quite promising.
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Fig.1 The game graph representing the word set in
Example 1.
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Fig.2 An example of simplification.
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Fig.3 Original game graph.
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Fig.6 A simplified game graph of Fig. 3.

000000000 (2)00 A°={p} 00000
A\{p} 00 pOODO0DO0DOOO 50000
0000 ace A\A*"0O0 BOOOODOOOOOO
0000D00o0OoOooDo0oednonoOoOoOOOOn
gbooboboboboobbba—roogoonog
00 m O
gobodooooboboboooobooobbo 20
gooobooobooboboboboooboobobooo
gooobooooodooobooboooooooboo
gooooooooboboOoooD0oooooooo
Oooooooooo

3.2.2 JOOOOOOO
0000oo0o0ooboOO00 100000 oboooo
goooooooooooooooooooo? oo
goobboo0o000 “co00doboooooooo
gO0”0000000DO0ODOOO0DbOObO0O0ODODbDOO
gooboobobobooobboobooobooooo
Joobobo 200000000 bO0O0bOoOoboDOobooo
gooooo

003 wiy > 00w > 00wk > 00wy, =
Wy, = wi = wgy =0 (i’ # 04 # jOK # kO
I'£1)0000400 c;Uc;Uc O, 00000000
00 X #¢;,@MO0000000 wy <wj, 000
00000 ¢j0c 000000 wij = wjr = wr = 00
0000 wy = wy + min(wi;,we) 0000000
oooboboooobogo

od

000o00oc,;0C0C, 0000000000 0oo
0100000000000 0000 C;; 000
000 3000000000000 0o0oooooo
qgO0O0000D0D0O00 Ccy00D0O0oOooooOoon
agooo

(1) wiy <wjr0w; <we 000

goooooooo

. |
@
‘ST @
| X
@,\@ 0

07 00DOoOOOooooo
Fig.7 Original game graph.
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Fig.8 A simplified game graph of Fig. 7.
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Fig.9 A further simplification of Fig. 8.
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