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30;3$NH?Nc(1987)

R 1
�

f (0 ; 1; x ) ! f (x; x; x )

R 2

�
g(x; y ) ! x
g(x; y ) ! y

R 1 $OR 2 Dd;_$9$k $,R 1 � R 2 $ODd;_$7 $J$$:

f (g(0 ; 1) ; g(0 ; 1) ; g(0 ; 1)) !

f (0 ; g(0 ; 1) ; g(0 ; 1)) !

f (0 ; 1; g(0 ; 1)) !

f (g(0 ; 1) ; g(0 ; 1) ; g(0 ; 1)) ! � � �

Dd;_@-$O%b%8%e %i @-$r $b $?$J$$!*
c
 Yoshihito Toyama 36/55



Academic Forum at GSIS March 15, 2018

30;3$NDjM}$H H?Nc

Toyama's Theorem (1987) Toyama's Counterexample (1987)
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Franz Baader and Tobias Nipkow, Term Rewriting and All That,
Cambridge University Press 1998.
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9 Combination Problems
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Enno Ohlebusch, Advanced Topics in Term Rewriting,
Springer-Verlag 2002.
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8 Modularity
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Theoretical Computer Science, Vol.464, 2012
New Direction in Rewriting
(Honoring the 60th Birthday of Yoshihito Toyama)
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Bernhard Gramlich, Modularity in term rewriting revisited
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%*%i %s %@$X9T$/

%*%i %s%@9qN)?t3X!& 7W;;5!2J3X8&5f=j(CWI) $K1990G/87n$h $j1G/4V
BZ:_!#

- %h !<%m%C %Q$N1~MQ?t3X$d7W;;5!2J3X$NM}O@8&5f$NCf?4CO$N$R$H $D-

Jan Willem Klop @h@8$N8&5f%0%k!<%W$dHenk Barendregt @h@8$N8&
5f%0%k!<%W$H 6&F18&5f!#
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C/$G$b ;22C2DG=!#

FCJL$J%9 %F%C %- $r $+$6$7 $?@hF378!"!V Fs?M$N25=w!W $KF3$+$l$?Aart
Middeldorp $5 $s!" ?t<n$r <s$K$+$1$?5DD9!" <g::$NKlop @h@8!" I.F,?3
::0w$N;d!" ?3::0w$G$"$k #6 ?M$N65<xC#$N=g$KF~>l!#
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#Q !V 3XD9$N8"0R$H ;d$N8"Mx$K$b $H $E$$$F<ALd$r$5 $;$F$$$?$@$- $?$$!#!W

#A !V Hs>o$K3X<1K-$+$J<ALd<T$G$"$k !v !v MM$K$*Ez$($$$?$7 $^ $9!#!W

IqBf$K8~$+$C $F$f$C $/ $j ?J$s$G$- $?@hF378$,FMA3!V ;~4V$G$"$k !W $H %i
%F%s8l$G6+$S%9%F%C %-$G>2$r%I %9%s$H $D$/ $H <A5?$O%T%? %j $H BG$A@Z$j !#
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%*%i %s %@$NGn;NO@J8?3::2q

#Q !V 3XD9$N8"0R$H ;d$N8"Mx$K$b $H $E$$$F<ALd$r$5 $;$F$$$?$@$- $?$$!#!W

#A !V Hs>o$K3X<1K-$+$J<ALd<T$G$"$k !v !v MM$K$*Ez$($$$?$7 $^ $9!#!W

IqBf$K8~$+$C $F$f$C $/ $j ?J$s$G$- $?@hF378$,FMA3!V ;~4V$G$"$k !W $H %i
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D95wN%ELJbN99T

Klop $4IW:J!"Aart $5 $s!"Fer-Jan$5 $s
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35km!* %4!<%k$O1s$+$C $?!#
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TRS %_ !<%F%# %s %0

%*%i %s %@$+$i 5"9q8e!" F|K\$K$b =q$- 49$(%7%9%F%`$K4X$9$k <+M3$J8&5f
8rN.$N>l$r $D$/ $m $& $H 7h?4!#

��� ;22C<T$OI,$:2?$+H/I=$9$k $3 $H !#

��� H/I=$O1Q8l$G9T$& $3 $H(Bh32s$h $j) !#

1991G/127n$KBh12s$r Bg;38}DLIW@h@8$H ;0=EBg3X$G3+:E!#

(TRS: Term Rewriting System)
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TRS %_ !<%F%# %s %0

48: Sendai (2018) 47: Matsue (2017) 46: Shinojima (2017) 45:
Obergurgl (2016) 44: Kanazawa (2016) 43: Morioka (2015) 42:
Tokyo (2015) 41: Sapporo (2014) 40: Unazuki (2014) 39: Akita
(2013) 38: Kofu (2013) 37: Sendai (2012) 36: Matsue (2012)
35: Nagoya (2011) 34: Aizu (2011) 33: Tsu (2010) 32: Sendai
(2009) 31: Kaga (2009) 30: Sapporo (2008) 29: Tokyo (2008)
28: Osaka (2007) 27: Katayamazu (2006) 26: Sakunami (2006)
25: Tsu (2004) 24: Shimane (2004) 23: Nagoya (2003) 22:
Yakushima (2003) 21: Noto Omakidai (2002) 20: Hitachi Daigo
(2002) 19: Sendai (2001) 18: Sakunami (2001) 17: Amagasaki
(2000) 16: Kiryu (2000) 15: Yufuin (1999) 14: Nara (1999) 13:
Hokkaido (1998) 12: Nagoya (1997) 11: Tsukuba (1997) 10:
NTT CS Lab (1996) 9: Hatoyama (1996) 8: Tsu (1995) 7: Nomi
(1995) 6: Sapporo (1994) 5: Tsukuba (1994) 4: Gifu (1993) 3:
Makuhari (1992) 2: NTT CS Lab (1992) 1: Tsu (1991)
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Bg3X$G8&5f$9$k

KLN&@hC<2J3X5;=QBg3X1!Bg3X(JAIST)
7W;;5!8@8l3X9V:B$K1993G/47nCeG$!#

<r0f@5I'$5 $s$,=u65<x!#
<r0f$5 $sN%G$8e!" @D8MEy?M$5 $s!" NkLZB@O:$5 $s$,=u<j!#

Gn;N9f<hF@!' D9C+?r!" 4d8+=!9(!" Ap4"7=0lO:

ElKLBg3X
EE5$DL?.8&5f=j %3 %s %T%e !<%F%# %s %0>pJsM}O@8&5fJ,Ln$*$h $S
>pJs2J3X8&5f2J >pJsO@M}3X9V:B(6(NO9V:B) $K2000G/47nCeG$!#

NkLZB@O:$5 $s!" Ap4"7=0lO/$5 $s$,=u<j!#
NkLZ$5 $s!& Ap4"$5 $sN%G$8e!"
@D8MEy?M$5 $s$,=Z65<x!" 5FCS7rB@O:$5 $s$,=u65!#

Gn;N9f<hF@!' @iMUM&51
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>ZL@$O7W;;$G$- $k

7W;;%7%9%F%`$N8zN(@-$H >ZL@%7%9%F%`$N=@Fp@-$r $"$o$;$b $D
?7$7 $$7W;;!& >ZL@M;9g%Q%i %@%$ %`$r L\;X$7 $F8&5f!#

M}O@E*%"%W%m!<%A$@$1$G$O$J$/ !" %9%? %C %U $d3X@8$H 6(NO$7 $F
<B83E*%"%W%m!<%A$b ;n$_$k !#

��� =q$- 49$(%7%9%F%`$N4pACM}O@(M}O@E*%"%W%m!<%A)

��� =q$- 49$(M}O@$K4p$E$/ DjM}<+F0>ZL@(<B83E*%"%W%m!<%A)

��� %W%m%0%i %`$N<+F0JQ49!& 8!>Z(<B83E*%"%W%m!<%A)

c
 Yoshihito Toyama 51/55



Academic Forum at GSIS March 15, 2018

9gN.@-$N<+F0>ZL@

@$3&=i$N9gN.@-<+F0>ZL@%7%9%F%`ACP
(Automated Con
uence Prover)

@D8MEy?M$5 $s$H $N6&F1%W%m%8%' %/ %H

��� 2007G/:"$+$i 3+H/

��� %b%8%e %i @-$K4p$E$/ J,3dE}<#H=Dj

��� ACP $H $7 $F9q:]2q5DRTA 2009 $K$FH/I=
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Con
uence Competition

��� The completitions took part in IWC (Interntional Workshop o n
Con
uence)

��� YES/NO should be followed by a proof argument which is
understandable by human experts.

��� 100{150 problems (almost) from literature are considered.
��� Timeout of 60 seconds for each problem.
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ACP $N@.@S

2012G/ 10L!" 2013G/ 10L!" 2014G/ 10L!" 2015G/ 10L
2016G/ 20L!" 2017G/ 20L

- M}O@$H <B83$NN>NX$,Jd$$$"$C $FH/E8-
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