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Aho, Hopcroft, Ullman,

Design and Analysis of Computer Algorithms
(Addison-Wesley 1974)
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S. C. Kleene, Introduction to Metamathematics
(North Holland 1952)

J. R. Shoen eld, Mathematical Logic (Addison-Wesley 1967)
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\ Can the author prove by his analysis of of the layer structure of
R1 R , -terms also the following:

R1 and R, are terminating | Ri1 Ry Is terminating?

Maybe this fact, which would also be whorthwhile to have, can
be obatained with relatively little extra e ort ."
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R: fO;L;x)! f(xX;x;x)
g(x;y) ! x
"2 g(xy) !y

R; $OR, Dd;_$9%k$,R1 R, $0Dd; $7 $I$$
f (9(0;1);9(0;1);9(0;1)) !
f(0;9(0;1);9(0; 1)) !
f(0;1;9(0;1)) !
f (9(0;1);9(0;1);9(0;1)) !
Dd; @-$0%b %8 %e %i @-$r $b $?7$I$F!*
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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

¢ Yoshihito Toyama 43/55



Academic Forum at GSIS March 15, 2018

%* %I %S %@ $XOTH/
%* %i %S %@ 9gN)?t3XI& 7W:;5!2I3XERBH) $K1990G/87n$h $i1 G/4V
BZ: I#
- %h 1<%m %C %Q3$N1~MQ2t3X$d 7W::5!2I3XSNMIO@8&5FSNCF24COS$I

Jan Willem Klop @h@8$N8&5f%0 %k!<ttevikdBarendregt @h@8$N8&
5f%0 %k!<%W $H 6&F18&5f1#

¢ Yoshihito Toyama 44/55



Academic Forum at GSIS March 15, 2018

%* %i %S %@ SNGN;NO@J873::2g

Bg3XFb$NOT;vEH $$$& $h $j $b 1" $b $C $H 8x$I57<0$H $_$I$5 $I!" 4uK>
C/$G$b ;22C2DG=1#

¢ Yoshihito Toyama 45/55



Academic Forum at GSIS March 15, 2018

06* %i %s %@ SNGN:NO@J8?3::2q

Bg3XFb$NOT;v$H $$$& $h $j $b!" $b $C $H 8x$I57<0$H $_$I$5 $I!" 4uK>
C/$G$h ;22C2DG=1#

FCJIL$J%9 %F%C %-$r$+$6$7 $? @hF378!"IV FS?MIN25=wNartK F3$
Middeldorp $5 $s!" ?t<n$r<s$K$+$1$?5DD9!" <Kib @h@8!" |I.F,?3
OWSN;d!" ?23::0WwPG $" Sk #6 ?MINBS<XCHIN=g$K F~>I!#

¢ Yoshihito Toyama 45/55



Academic Forum at GSIS March 15, 2018

%* %i %S %@ SNGN;NO@J873::2g

#Q IV 3XD9$SNS"ORIH ;dSN8"MxIK $b $H SEFFIF <ALASr $5 $;5F $$F?3@:
#A IV HS>0PK 3X<1K-$+$I<ALA<TIG$"$k Iv IV MMIKS*EzS($$$?$7 $" $O

¢ Yoshihito Toyama 46/55



%* %1 %S %@ SNGN;NO@J873::2q
#Q IV 3XDI$NS"OR$H ;d$NB"Mx$K $b $H SESSSF <ALd$r $5 $;$F $$$7$@:
#A IV Hs>0$K 3X<1K-$+$I<ALA<TSG$"$k Iv v MMSK $* Ez$($$$2$7 $" $9

IBf$K 8~$+$C SF$F$C $/ $j 2I$s$G$- $? @hF378$,FMA3IV ~4V$G$" Sk !
06F %5 81$G 6+$S %9 %F%C %-$G >2%$r %I %9%s $H $D$/ $H <A52$0%T %

¢ Yoshihito Toyama 46/55



Academic Forum at GSIS March 15, 2018

DI95SWNY%ELJDONOIT

Klop $41W:J!" Aart $5 $s!"Fer-Jan $5 $s

¢ Yoshihito Toyama 47/55



Academic Forum at GSIS March 15, 2018

DI95SWNY%ELJDONOIT

35km!*  %41<%k$O1s$+$C $?1#

¢ Yoshihito Toyama 47/55



Academic Forum at GSIS March 15, 2018

TRS % <%F %# %s %0

%* %i %s %@ $+3$i 5'9g8e!" F|K\$K $b =q$- 49$(%7 %9 %F % $KAX$I $k <+
8N.EN>ISr$D$/ $m $& F$H 7h?41#

;22C<T$01,$:27$+H/I=$9 F$k $3 $H !#
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(TRS: Term Rewriting System)
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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: Sendal
(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)

¢ Yoshihito Toyama 49/55



Academic Forum at GSIS March 15, 2018

Bg3X$G 8&5f$9 $k

KLN&@hC<2J3X5;=QBg3X1!'BHIET)
7TW;;5!18@8I3X9V:BFKO93G/4 7TnCeGI!#

<rOf@51'$5 $s$,=u65<x!#
<rOf$5 $sN%G$8e!" @DBMEY?M$5 $s!" NKLZB@O:$5 $s$,=u<j!#

Gn;N9f<hF@!" D9C+?r!" 4d8+=!9(!" Ap4"7=0I0:

EIKLBg3X
EE5$DL?.8&5f=] %3 %s %T %e |<%F %# %s %0>pJsMIO@8&5f],Ln$*$h §
>pJs2J3X8&5f2] >pJsO@MI3XLB(BIO9V:BSK2000G/4 7TnCeGSI#

NKLZB@O:$5 $s!" Ap4"7=010/$5 $s$,=u<j!#
NKLZ$5 $s!1& Ap4d"$5 $sN%GS8e!"
@DSMEyY?M$5 $s$,=765<x!" 5FCS7rB@0:$5 $s$,=u65!#

Gn;N9f<hF@!" @IMUM&51

¢ Yoshihito Toyama 50/55



Academic Forum at GSIS March 15, 2018

>ZL@3O 7W;;$G $- $K

7W::%7 %9 %F % $N8zN(@-$H >ZL@%7 %9 %F % $SN=@Fp@-$r $" $0%; St
27$7 $$7TW::1& >ZL@M:9g%Q%i %@ %$ % $rL\:X$7 $F 8&5f1#

MIO@E*%" %W %m I<%AS@$1$G$O$IS/ " %9%7? %C %U $d3X@8$H €
<B83E*%" %W %m 1<%A$h :n$ $k 1#

=q$- 495( %7 %9 %F %" $NAPACKIYDEE %" %\W %9m 1< %A
=q$- 49$(M}O @K 4pSES/ DiM}<+FO>AZBE*%" %W %) < %A
%W %m %0 %i % SN<+FOJQ4HBBIEZ%" %W %o 1<%A

¢ Yoshihito Toyama 51/55



Academic Forum at GSIS March 15, 2018
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@$3&=iSNIgN.@-<+FO>ZL@%7 %O PoF %
(Automated Con uence Prover)

@DS8MEyY?M$5 $s$H SN6&F1%W %m %8 %' %/ Y%oH

2007 G/:"$+%$i 3+H/
%b %8 %e %i @-SK4ApSES/ J,3dE}<#H=D]j
ACP $H $7 $F 90:]295RTA 2009 $KS$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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