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Automatic Generation of Equivalent Transformation Rules
That Have Condition Atoms and Execution Atoms

HIDEKATSU KOIKE,t KIYOSHI AKAMAtt and ENNCHI MIYAMOTOt

In order to generate correct and efficient programs from specifications automatically, we
have proposed a method of generating many correct equivalent transformation (ET) rules
from declarative descriptions (sets of definite clauses)®) and theoretical foundation for the
method®). We can generate only ET rules that have neither condition atom nor execution
atom by using the method. This paper proposes a method of generating ET rules that have
condition atoms and execution atoms. This new method much improves efficiencies of pro-

26)

grams that can be generated automatically.

1. F L &I

AT EoTHMYRTWVEREN D, EX TEERNR
Tur7 sk BBERTENL, BEMRICAE R
MO, FROTAB L BIEIE, BREEIOHER
TEAMERT 0 F A2 BHERTH L THD.
L, ZOZ &, IChMCERTHZ LEELY
LEZDND. FITHXIL, ETHDIC, BN
MfEEZ ABHEEHOES TEEMIHNRLT, £on
LEHBHMTETIERT ST AR BEBERT D
RICED I Z LT LTz, AR TIET 0w 75 A6
%, SMERE AW HABERROREEZ AV TT .
IO THR, FiOEEET ST A TR, B
ORI RRR SN, FRENEREEEER
WER LA D, ELT, HOEAND, TOEEH
B R LT BT 5 EMERL— L OES

t Al RFERFR THEHRR A7 AMERIEER
Division of System and Information Engineering,
Hokkaido University

1 AL RFE HRA T 4 THEFREREE S —
Center of Information and Multimedia Studies, Hokkai-
do University

IS, HMEHRN—NOESGIBELZ L DOF
BEZERBRLIZBOTHD, ZhETarIL6eT5.
£oT, (70 s AMER=8MEBRN—NVDEREDE
Bl THBH. RRICTHE, IhETEELLSHEE
B~V OEREEIEEL, &M ETHER -7
LEMERN—NEABERT D FEZRETS. £F
ECTar T AERETAE AL, ST FADIE
Fred&izLinT, MEEPERTES. Ly,
ARENDS 0TI AE, BECHRLELIATVS,
7o, AFETHES MEOMRIIH TRRTE LT
OREETHS.

2. B E R

XTI, M NEMEERLI-ENOESS
FEIRERCR & FE5s. BREECR O f] & U CRIEERE fact %
PLTFITRT.
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fact(X,Y) + GT(X,0), subl(X, X1),

fact(X1, X2), mult(X, X2,Y).
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ans(X) + fact(3,X).
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(r1):
fact(X,Y), {int(X), X > 0}

- {E:= X — 1}, fact(E, F), mult(X, F,Y).
(r2):
fact(0,Y)

- {Y =1}.
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(al):
fact(xA, xB)
— equal(xA, %C), equal (+B, % D),
GT(%C, 0), subl(%C, %E),
fact(%E, %F), mult(%C, % F, %D);
— equal(*A, 0), equal(*B, 1).
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h + fact(&X : {3},&Y).
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(m1):

equal(xX,*Y),
{isSVar(+Y), notInclude(+Y,*X)}
= {xX =Y}
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{(m2):
equal(*X, YY),
{sX ==Y}
— {true}.
(m3):
equal(*X, +Y),
{getInfo(sX, [+C| « L)),
int(xY), int(xC),
*Y'! = xC}
= {putInfo(+X, [*C, int(+X),
(X! = *Y)| % L}),
false}.
(m4):

equal(*X, *Y'),
{getInfo(xX,[*xC| = L}),
int(+Y), int(xC),
*Y == xC}
= {rmInfo(xX),+*X = xC}.
{mb5):
subl(xX, «Y),

{getInfo(+X, [xC| * L),
int(xC),18SVar(xY)}

= {xC2 :=+C -1,
putInfo(+Y, [*C2,int(+Y’),

(*Y :=+X - 1)| * L]),
putInfo(xX, [*C,int(xX)| * L]} }.
{(m6):
GT (X, *Y),

{getInfo(xX,[+C| x L]},
not(member(*X > *xY) * L),
int(xC), int(xY),

*C > Y}

— {putInfo(+X, [+C,*X > *Y,

int(«X)| * L))}
(m7):
GT (X, +Y), {int(X),int(Y)}

— {*X > Y},
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h = atom1(&X : {1,(&X > 0)},&Y : {2}),
atom2(&X : {1,(&X > 0)}).
&
h — atom1(&X, &Y), atom2(&X).
&X {1, (&X > 0)}
&Y : {2}
i, 2<RAUAFRHBERERERTZ LT 5.
51 A& EH
DI, REID stepl iTH D & 572 A FEER R %
Yol &$ 2. AFEETIE, 202 YRHERRE A
FN—val, ml~m7 TEHRLTWVL.
BHIAT<HIE, AT v RBXTRMENS.



BARGITHAT S, REICHND, stepd T&X T,
&X 1 [3,&X! = 0] LWV HHFIBFMEI LTS3,
Z D stepl D &X DHEIFID &X 1 [3,&X! = 0] 1K
b5, LBOXT vy 7 CHRBEOZENELS.

LIFIZ, rl 24T 57002 3t EOBRRE ~T.
stepl
h + fact(&X,&Y).

&X :[3]

step2
h « equal(&X,#B), equal(&Y, #D),
GT(#B,0),subl(#B,#E),
foct(#E,#F), mult(#B,#F,#D).
h + equal(&X,0), equal (&Y, 1).
&X : (3]
(al) &P
step3
h + equal(& X, #B),
equal(&Y, #D), GT(#B,0), subl(#B, #E),
fact(#E,#F), mult(#B, #F,#D).
&X :[3,&X! = 0]
(m3) & ¥
step4
h + equal(&Y,#D), GT(&X,0),
subl(&X, #E),
fact(#E,#F),
mult(&X, #F,#D).
&X :[3,&X! = 0]
(m1) &9
stepd
h « GT(&X,0),
subl(&X, #E),
fact(#E,#F),
mult(&X, #F,&Y).
&X : [3,&X! = 0]
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h + subl(&X, #E),
fact(#E, #F),
mult (& X, #F, &Y).
&X 1 [3,int(&X), &X > 0]
(m6) &V
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h <~ fact(&E,#F),
mult(&X, #F, &Y).
&X : [3,int(&X), &X > 0]

&E : [2,int(&E),&F = &X — 1]
(m5) &0
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