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Narrowing in Abstract Higher-order Rewrite Systems

SATOSHI OKUI' and TARO SUZUKI't

Higher-order narrowing is an important issue in functional-logic programming. For higher-
order term rewriting systems a la Nipkow, a formulation of narrowing has been so far given
by Prehofer. On the other hand, nothing has ever been done for abstract higher-order rewrite
systems, which is a more general framework introduced by van Oostrom. In this paper, we
address higher-order narrowing in abstract higher-order rewrite systems. T'wo kind of formu-
lations are considered: one is in arbitrary abstract higher-order rewrite systems, the other
being restricted on so-called patterns. The former looks most unlike traditional first-order
narrowing as it is based on an abstract notion of overlap, instead of usual narrowing redex. In
contrast, the later is more akin to traditional one, but not for arbitrary terms. We compare
those two formulations, showing their equivalence for patterns. A rigorous proof supporting
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our claim is given.

1. 0000

00000000000000D0O0O000000
000000000 narrowingDO 0001970000
Slagle WO Fay® 00000000000 OOODODO
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000 000000000000000
000000000000000000000000

t0o0oobooooooooo
Department of Information Engineering, College of En-
gineering, Chubu University
1000000000000 000000D0000O000O000
Department of Computer Software, The School of Com-
puter Science and Engineering, The University of Aizu

56

O00oopoooooooo
oooooooOooOOoUOoooooooOoooog
ooo0O0o0oooUoooooooooooooooo
0000000 0oooooooooooooooog
O000ooooooooooooooooooooo
000000000000 0oooooooooog
000000o00o0oooooooooooooon
00000000000o0oo0ooooooog
oo00oooUoooooo0oOo 20000000
O01000ONipkow OO OOODOOOQC OO Higher-
Order Rewrite System; HRSCP'Y 00 O0OOOODO
000000 0o0ooU0ooouoooouooOoo 1o
O0Ovan Oostrom 000000000 OOOODOO
00 000 Abstract Higer-Order Rewriting System;

Y 00 16)~18) 00000 OO0 O Higer-Order Rewriting
System HORSOO O OO ONiokow 0 HRSOOOOOO
Jooooooooo0ooooooooooooooo



Vol. 44 No. SIG 16(PRO 20)

AHRSO®~® oooOOoDOOOOOOOOOOOOO

gboooooboooobooooobooooooo
gooobooooooocooooooboooooo
Oo00O00000oo00o0o0oooooabOD0000o0Od
oo0O0000000O0000000SK-00000

gooooooooooobooooooboboooooo

AHRSOOOOODOOOO0OODOOOOOO0OOOOOO
000000000000000000000000
000000000000000000000000
ooooooog

00000000 200000000000000
000000000000000000000000
20000000000000HRSOOO0DOOOO
0000000000 0Prehofer 010000000
O000YOODOAHRSOOOOODOOOODO
000000000 0000000D00000000
00O
O0O0O0AHRSOOOOOOOOOOOOO0OOO
0000000000000000000000
00000000000000000000200
000100000000000000000000
00000000000000 1000000000

0YopoOooDo0o0000D00000000noOoO

Jo0oooobooooooooooooooooo
0000000000000 000 conservatived O
0000ooooooooooooooogooooo
000000000 ooooooooooooDoooo
gooooooooOooooooobobooOoOooooDo
ooooo
goooooOoboOoooooobooobooooo
goooboboOoboOoCocOobOoOoooOoboOoobooo
O00O0OUOUOO0ODUOAHRSOOOOOOOOOOO
Jo0OOoO0oOO00OHRSOOOOOOODOODOOOO
go00o0ooOOooooobooOooooooboooog
Jo0dooooDooooOoooooooooooDoon
0oo00ooooooooooooooooooog
oooooono
oopoooooooobooooboboooDooboo 2000
goooooOoooOooo300 AHRSOOOOOO
Oobo0 4000000000O00O0DOOCOODOOOO
goooos0oboboobooboobobbobOooo
goooooooooboboooooooboooobo
gdoooooooooooOobooOo 20000000
goodooooobobDOobOoobOOobDooboooo
ooooooogobooboboboboooboD e O
Joo0oo0o0o0oooooooooooooooon

000000000000000000 57
2. O O
21 0O O

00oooDOoooooooooooooooooo
dooooo0oOooUOooUooooOoooo 207 o
00N0O00D0O00O00D 490500000000
0000000 2)03)01)0oooooooooo
gddoooooooooooooooooooo

OoooOooOo000 termddOOOO M,N,...
oooogooog st,...000000ODOOOO
gdoooooUoouooouooooooooogo
0000 rewrite ruled00000O0OL — ROOO
00¢—-r000000C0O0O0OO0DOOOOOOOO
00000000 MOOOO0OO0OO0000 free vari-
ableD0O0O0O V(M)UOOOOODODOOOOOOOO
00 occurrenceJO0 0000 p,q,... 0000000
p0000 ¢0OOO0OO0O0D00O000O00 ¢\pOOOOO
0000 ¢g=1230p=1000 ¢\p=230000
000 substitutionOc 00 ¢t 00 OO0 application
0000000 te0DODODOO0O OO0 compositiond
O00000000000oooUO0o0.dOoe; O 020
0oooooooono swoe0000ODOO MOOO
0 M(oi02) = ((Mo1)o2) DOODOO0OOODOODO
oooMNO0O SK-OOOoOoOooooooooooo
000 applicative 00 00 000 00O functionald O
00000000000 Aze((fz)y) O Ae.fzy OO
00000 M.f(x,y) 000000 0Szyz = 22(yz)
0000000000 S(z,y,2) =z(2,y(2)) 000
oooox0000ODo0ooooooooooooo
O0ooooouoooooooooooooouoog
00 OAx1zezs.z1 O AZxi(zq €{z}) 000000
O0o0UoO0o {z}00z000000OOQOOOOOO
00000000000 000000000 simply
typed00 0 0000000000000 OOOOOO
ooooo

O r0000orderdOrd(r) 000000 700
00000 107 = a—F 000 max{Ord(a) +
1,0rd()} 00000000000

22 O0O0O0OOO

ooooooooooooooooooooooo
oooo0oooooUooOoooooooooooog
00o0ooooooooooooooooooooo
oood

001 00oOodoOoP L—-ROOO MODOO

" y(M)O v(L)00O0O00DO000000000000000



58 goooooooooboooooooo

eq(ap(u,v), c(a, c(b,nil)))

~1.2,(r1)" 04 0l

e (r3)" o

~1,(r2) 01,02

17

Dec. 2003

eq(c(x’,ap(y’,v), c(a, c(b, nil)))
eq(c(x’,v), c(a, c(b,nil)))
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Fig.1 A narrowing sequence.
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