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Multi-Completion Procedures for Term Rewriting Systems with Termination Checking
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In equational theorem proving, convergent term rewriting systems play a crucial role.

In order to compute

convergent term rewriting systems, the standard completion procedure (KB) was proposed by Knuth and Bendix
and has been improved in a various way. The multi-completion system MKB developed by Kurihara and Kondo
accepts as input a set of reduction orders and efficiently simulates parallel execution of KB procedure. Wehrman and
Stump also developed a new variant of completion procedure, constraint-based completion, in which reduction orders
need not be given by using automated modern termination checker. As a result, the constraint-based procedures
simulate the execution of parallel KB processes in a sequential way, but naive search algorithms sometimes cause
serious inefficiency. In this paper, we present a new procedure, called a constraint-based multi-completion procedure
MKBcs, by augmenting the constraint-based completion with the framework of the multi-completion for suppressing
the combinatorial explosion by sharing inferences among the processes.
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ORIENT: N U {n} F splitp(N) U {n'}

if n= <S : t,Rl,RQ, E‘7 01,02>,

n' = (s:t, R1 URy, RoU Ry,
E',C1UR;,CaU Ry,

El?"yE’f'l c EyElT’ UEn 7é @7

P=FL,N Erl,El = E\ (Elr @) ET‘l)v
C[N,p]U{s—t} terminates for all p€F;,,
C[N, p]U{t— s} terminates for all p€E,,
Rir = (Eir \ En) U{p0 | p € P},

and Ry = (En \ Eir) U{pl | p € P}

0 1: ORIENT rule of MKBcs

gbobdbooboooooooooooobooboooooan
ooo

e (RIUCIH)N(R2UC:) =10
° EQ(R1UR2UC1UCQ)=®

0000 nO0000000n=/{s:t Ry, Ra, E,C1,C) 00
O00n0O (t:s,Re, Ry, E,C,,C,) 0000000000000
000 Ry,R,, E0 MKBOOOOOOOOOOO Ly, Ly, Ls
00000O0OMKBOOOOOOOOO Ci(C2) 0000 s —
t(s+—t)00000000000000000000MKBO
O0O0OMKBes 0OOODODD NOOOOOOOOOOOO
0000000000000000000000 NOOOO
000000000000 p00000000 C[N,p] 00
oooooooooOo

{s —t}, ifpeC,
C[va} = U C[n,p], C[n,p} = {t - 5}’ if pe Cy,
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splitp(n) = (s : t, splitp(R1), splitp(R2),
splitp(E), splitp(Ch), splitp(C2))

splitp(N) = {splitp(n) | n € N}
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Problem naive MKBcs

all re/de all  re/de
SK90.3.04 190.3 150.1 55.9 30.2
SK90.3.07 4.1 2.3 2.3 0.6
SK90.3.09 146.6 115.1 29.4 7.2
SK90.3.27 21.1 3.2 19.1 1.7
SK90.3.28 410.5 133.4 207.9 2.1
WSW06_CGE> 435.9 272.4 126.4 10.7
WS06_-PR 28074.7  14690.5 | 10752.1 25.7
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