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Searching for Efficient Equivalent Transformation Rules
for Problem Solving

HIDEKATSU KOIKE,! KIYOSHI AKAMA't and EIICHI MIYAMOTOt

In problem solving based on equivalent transformation(ET), a procedure is represented by
a set of ET rules, which enables us to solve problems correctly and efficiently. There exist
some problems that can be solved correctly by the ET paradigm, but cannot be solved by
natural logic programs, though they define problems correctly. A theoretical foundation for
generating a large class of correct ET rules has been proposed?). In this paper we develop a
method of searching the class of rules for efficient ET rules. This method lays a foundation
of synthesizing correct and efficient programs.

SN — L DEE  LIHRIR b O RO
BT AR TIUTIES CHENR T e ST b e A
RTED. Lo THEMEROBMLTIT T s T A

1. FCHIz
AT &2 Thh b BV REELE» D, EORBELAF

TR T a7 L EBBNICERTHI L
BTEE, BERECBTIDAOEHREZRELSED
FTIENTEDH., AR T, SMERIC X ARER
RO Y L EBE LT, 7077 08HE75. &
DERKRED, MELsESHICRR LERESOES S
ANE LT, FIOOEMERL—LVOEESEHITT
3. HMERII X D EERR T, SMERL—LO
EEBR T T A THD. SMERL—NVIT, BER
WMOBEEWEKR Y 2EELLEEERTEIL—ALT
H5.

EY R SMERA— NV 2B RERTEHED &%
DERIOER D PEICRESNL TV, ZROEYR

t ALEERERER TEHRR 2T AMIRTEEK
Division of System and Information Engineering,
Hokkaido University

it AEERE WRAT 4 THEHERE L5 —
Center of Information and Multimedia Studies, Hokkai-

do University

BT, SBOELREMBRAL—LVOLERL, O
N—NDEESH BRI N— NV ERET D L nd
D7D, AT T 7 AERFIER, BEE2ELIE
7T 7 hDERE, GRENDETT YT LDOHER
L&V 2 000EZF-oTWE. BEZOTarS
LAEREBENICIT S VAT ABRRIEELTVWS 3
AR CIHEMERNAL — NV OAR R R, 7
077 LABBEHRY AT AOERIZOWNCHRTS.

2. X705 LEHOREY

2.1 TRVSLOBRELTCOEBERL—IL

Ex bR EHL T2 7S 23— RIcS89E
ETD. 7alJ L EBERETIE, T0F1L5
FRRBOEHAILEZWV. LhL, arSa%k1o
TOERLTEHET 5O TIIFIEER KIS T8
B, EIT, 120705588 T 588, *
D0 T T hEEHT DEEOMR T AT S BEIC
BEWZD. TLCEEOT 0 75 A FHET 5D



DIz, BEOEEE 1 >TOFMBIR L CREE{ES.
SO LI Lo TEMR T e 7T AEROBER, K
BH/NEE CEERRIBIC A I I LT RD.
R H—E, BN X B EE~DOESHOE
A2V, L bEA O— L BHRATHIITEE
ELTHBENIZARDE D, Oz b, KHRTIE
a7 A0WME=%MERNV—1] LR/XDI L
kY, TursTAERETD

K0T AERBIEUTO XD R eRFo

(1) 7o A0OHMEIERER L TGENTDHZ &
WZdoTTus s AeamEiTd
BOTATY AL EREOT AT T LD
7 AEFFRRALTNS
EHOFEROT NS Tl T LERETD

(2)

(3)
3. FO0YSLAHOBE

3.1 Ah&dn
F7a 77 AERCIREBERREASL L, SHE
BA— A OEEEHIITH. RERRIT, BfReRT
HEHOEA LERZRTEHNL22. BEREOR
1% LUFIR
BERERTHESES
reverse([X|Y], Z)

+ reverse(Y, R), append(R, [X], Z).

reverse([],{]) « -

append([}, X, X) « .

append([A|X), Y, [A]|Z]) + append(X,Y, Z).
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ans(X) + reverse(X,[1,2]).
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(r1) reverse(&X, [&A|&Y])

—+ {&X = [#Bl#W1},
reverse(#W, #2),
append(#Z, [#B), (& Al&Y]).

(r2) reverse(&X, []) — {&X =[]}
(r3) append(&A, [&B], [&C, &D|&E])
— {&A = [&C|#F},
append(#F, [&B], [&D|&E]).
(r4) append(&A, [&B|&C], & D})
(&A= [],&C =[], &B = &D}.
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1) ans(X) + reverse(X, [1, 2]).
2) ans([B1{W1]) + reverse(W1, Z1),
append(Z1,[B1],[1, 2)).
(r1) &9
3) ans([B1|W1]) « reverse(W1,[1]|F1]),
append(F1,[B1],[2]).
(r3) &V
4) ans([2|W1]) ¢ reverse(W1,[1]).
(rd) &b
5) ans([2, B2|W2]) + reverse(W2, Z2),
append(Z2,[B2],[1]).

(r1) &9
6) ans([2,1|W2]) + reverse(W2,[]).

(rd) &9
7) ans([2,1]) « .

(r2) &9
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(mc) b+ reverse(&A,[1,2]).
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(ml) reverse(xX,+Z)
— equal(*X, [ %X s|%Y)),
reverse(%Y, %R),
append(%R, [ X s),*Z);
~ equal(*X,[]), equal (+Z,[]).
(m2) append(+X,+Y,*Z)
— equal (X, []), equal (Y, xZ);
— equal(*X, [%A|%X s]),
equal(+Z,[%A|%Zs)),
append(%X s, *Y, %Zs).
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h + reverse(&A,[]).
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1) h + reverse(&A, []).
2) h + equal(&A, [#X|#X1]),
reverse(#X1, #R),
append(#R, [#X], |
h < equal(&A, [1), equal(]

).
D)
(m1) &9
3) h  equal(&A, [#X|#X1]),
reverse(#X1,#R),
equal(#R,[]),
equal([#X],[]).
h + equal(&A, [#X|#X1]),
reverse(#X1,#R),
equal(#R, [#A, #X2)),
equal([], [#A, #Zs]),
append(#X2,[#X],#2).
h — equal(&A,[]), equal([],[]).
(m2) &Y
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4) h + equal(&A,[]).
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(r10) reverse([&A|&X], &Y)

— auto(&X, [&A], &Y).
(r11) auto([&A|&X], &Y, &Z)

— auto(& X, [&A|&Y], &Z).
(r12) auto([}, &Y, &Z)

— {&Y = &Z}.
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