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Abstract Program-generation system GeneSys, which we have ever proposed, generates executable programs
from first order equational specifications. The system is, however, apt to create complicated formulas during trans-

formation. Instead, in this paper, we use conditional equations (Horn clauses) as specifications to try constructing

a more simple and more intuitive system. On that basis, we give examples of program genération.
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(Expansion)
Eu {Clause}

gu{.-~ , Clause {x.c =— t;},- -

if {...,t,...} €CSun
¥

(Simplification)
Eu {e < Cond (Cllo] =t A (Cond’)a)}
EU {e <« Cond (Clro] =t A (Cond')o)}
ifl—or<«< Cond' €eR

(Deduction)
Eu {e < Cond (Cond')}

if ¢’ <= Cond’ € &
8U{e<=Cond(e’)} ne o

(Decomposition)
Eu {e < Cond (C|s] =~ t)}

if  is fresh
EU {e <« Cond ( C[:c]~t/\x~s)}lxls s

(Composition)
EuU {e <= Cond(wzt)}
Eu {(e < Cond (true)) {z — t}}

(Introduction)
&

Eu {Clause}

(Case-Division)
EuU {e &= Cond}

SU{ecCond/\sNt, e<=Cond/\s7%t}
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Expansion :
Simplification :
Deduction :
Decomposition :
Composition :
Introduction :

Case-Division :

Esub = { Sub(z,y) ~ 2 < Add(z,y) =z ---(1) }

Add(z,0) — z,
Radd =
{ Add(z,s(y)) — s(Add(z,y)) }

0:N, s:N—=N,
Add:N*N—- N, Sub:NxN-o>N
Radd DT TD Esyp DEHRY] (D 1) ELUTIRT.

Esup
w Exp Sub(z,0) = z <= Add(z,0) = z,
s ) Sub(z,s(y)) ~ 2 < Add(z,s(y)) ~ 2, (1)
x Sim Sub(z,0) = z < z ~ z,
R4 Y Sub(z, s(y)) ~ z < s(Add(z, v)) ~ z, (1)
Sub(z,0) = z < z & 7,
B | Sub(,5(v) ~ 2
< s(w) ®z Aw~ Add(z,9), (1)
Sub(z,0) = z < z = 7,
é%:dd Sub(z,s(y)) = 2

< s(w) = z A Sub{w, y) = z, (1)

*, Com SUb(Ea 0) ~ 2,
a4 ) Sub(s(w), () ~ Sub(w, y), (1)

T OZEHIC XD Sub ZEFTAIREMR CTRS
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Sub(z,0) — z,
Rsub =
{ Sub(s(w),s(y)) — Sub(w, y) }

%18%. TO Reuw XTEOMHHE s ZHEMITHETZ LTV S,
]

Bl 4.1 TEHEZEBINT % 728 DHA! Introduction Z > T
Wiz, UL, EEBFERAOCBETICRSNE XS,
ARROTOT I LERIKBOTHEENLEIC A S BRI DK
7RV, ROFITIE, Introduction FRAIDFER TN 5.
(Bl 4.2] (BRBOBRBEZEITT 37055 L Quot DERKHED
S4T75Je LT, BRBOERERXETTS TS L Mult
ZRITAIEE/R CTRS BEA 6N TW3, 1 Cque £ T4 T5
U R [ EATTEEENS.

&) }

Quot(z,y) ~ 2
“:Quot =
< Mult(z,y) =~ z A Gt(y,0) = true ---

4 3\

Mult(z,0) — 0, Mult(0,y) — 0,

Mult(s(z), s(y))
— s(Add(Mult(z,s(y)), v)),

Rmue = ¢ Add(z,0) — =z, >
Add(z,s(y)) — s(Add(z, y)),
Gt(0,y) — false, Gt(s(z),0) — true,
Gt(s(a), s(y)) — Gt(a, y) ,
true: B, false:B, O0:N, s:N—N,

Gt:N*xN—B, Add:N*xN-—N,
Mult:N*xN—N, Quot:N*xN-—>N

Rt DT TD Equot PEWRF (D 1 D) ZLIFICRT.

EQuot
( Quot(z,y) ~ 0
é%;uu <= Mult(0,y) =~ = A Gt(y, 0) = true,
Quot(z, y) ~ s(z)
L < Mult(s(z),y) = z A Gt(y, 0) = true, (2)
( Quot(z,y) =0 )
<= Mult(0,y) = z A Gt(y,0) = true,
Quot(z,0) = s(2)
%%&uk { <= Mult(s(z),0) = z A Gt(0,0) = true,

Quot(z,s(y)) =~ s(z)
< Mult(s(z),s(y)) = z
A Gt(s(y), 0) = true,

2
Quot(z,y) = 0 <= 0 =~ z A Gt(y, 0) ~ true,
Quot(z,0) = s(z)

Sim < Mult(s(z),0) = x A false = true,
%RMu!t ] ¢
Quot(z,s(y)) = s(2)

< s(Add(Muit(z,s(y)),y)) = =
L A Gt(s(y), 0) = true,

)

2 )
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Quot(z,y) = 0 < 0 = z A Gt(y, 0) = true, Rup BT TREIND.
= Quot(z,s(y)) =~ s(z) e SSP (s, v) ~ ys
< s(Add(Mult(z,s(y)),v)) =z SsP &= ng(ys,xs) ~ true A Sum(ys) =~ v
A Gt(s(y), 0) = true, (2)
( Quot(z,y) ~ 0 <= 0 = = A Gt(y, 0) = true, ) ( gMS(Nil,ys) — true, )
Quot(z, s(y)) ~ s(z) ng(z TS, YSs) — gMS(ws, Rmv(z, ys))
B e 4 <s(v) ® z Av~ Add(w, y) < €wms(z,ys) = true,
Aw & Mult(z,s(y)) ng(x i xs,ys) — false < ens(z, ys) % true,
L A Gt(s(y), 0) = true, 2 | Rmv(z, Nil) — Nil,
R : ~
( Quot(x,y) ~ 0 <=0~ z A Gt(y,0) ~ true, ) mv(@,y i ys) = ys =Ny,
N Rib =19 Rmv(z,y:ys) =y : Rmv(z,ys) =z %y, f
5% Quot(z, s(y)) ~ s(2) > €wms(z, Nil) — false
—
R <=s(v) &z Av~ Add(w,y) MSiE ’
€ ,yu t Y,
| A Quot(u,s() ~ = @ ) ol vt ue) = e =2 %y
ems(z,y : ys) — Ems(z,ys) <z # y,
. Quot(0,y) = 0 <= Gt(y,0) = true, Sum(Nil) — 0,
SRuan | Quot(s(v),s(y)) ~ s(Quot(w,s(y))) Sum(z :: zs) — Add(Sum(zs), ),
< v~ Add(w,y), 2 | Add(z,0) — 2, Add(z,s(y)) — s(Add(z,y)) )
~ ~ )
Quot(0,y) ~ 0 <= Gt(y, 0) ~ true, true: B, false:B, 0:N, s:N—N,
%;?Muu Quot(s(v),s(y)) ~ s(Quot(w,s(y))) f Nil : Nlist, (i) : NN list — N list,
< v~ Add(w, y), SSP:Nlist* N — Nlist, C,_:N list+N list — B,
L (2),(1) ) Rmv: N« N list — N list, €us : NN list — B,
([ Quot(0,y) ~ 0 < Gt(y,0) ~ true, ) Sum:Nlist =N, Add:N+N N,
0 ) Quot(s(v).s(y)) & s(Quot(w,s(y))) | Rup DT T Essp DEHFRFI (0 1D) ZLFITRT.
u < w =~ Sub(v, y),
L (2:(1) ) Essp

SSP(xs,v) = Nil

Quot(0,y) =~ 0 <= Gt(y, 0) = true,
= ng(Nil,ms) & true A Sum(Nil) = v,

SR | Quot(s(v),s(y)) ~ s(Quot(Sub(v, y),5())), y
(2), (1) énfib SSP(zs,v) =y :: ys
c i =
2 e (B 4.1 L) © Sy s ys, @) ~ true
ASum(y = ys) = v
Quot(0,y) = 0 <= Gt(y,0) ~ true,
Quot(s(v), s(y)) ~ s(Quot(Sub(v,y),s(y))),
%RMult SUb(Za 0) =z,
Sub(s(w),s(y)) ~ Sub(w, y),
2),(1) sge | TSy iys os) Mtrue ,

A Ems(y, zs) = true A Sum(y :: ys) = v,
T OEFICE D Quot ZHEFTHHEM CTRS

([ SSP(zs,v) ~ Nil
<= _Q_MS(NiI,:cs) = true A Sum(Nil) = v,
SSP(zs,v) =y ys

SSP(zs,v) =y :: ys

Quot(0,y) — 0 < Gt(y, 0) = true, <= ng(y i Ys, TS) A true
R Quot(s(v), 5(y)) — s(Quot(Sub(v,y),5(y))), ( Aewms(y,@s) % true ASum(y :: ys) ~ v
Quot — 4
Sub(z,0) — z, SSP(zs,v) = Nil < true =~ true A 0 = v, )
Sub(s(w),s(y)) — Sub(w, y) SSP(zs,v) =y 1 ys
BB, TO Rouer ZTEOHAE Equee ZHEMCHET LTV 5. = &, (ys, Rmv(y, z5)) ~ true
o A €wms(y, Ts) = true
KiZ® > b U AR ENT 5. 5 R A Add(Sum(ys), y) ~ v, Y
[l 4.3] (Subset Sum BIEE%HE L 71155 1, SSP DR SSP(zs,v) my :: ys
SSP 3RO AHABGEEEDO TGS LTHS. <« false ~ true
o AN HABOLEES zs LERK v A wms(y, Ts) # true
o WY (. y=vRillTEERE ys Cas \ A Add(Sum(ys), y) ~ v J
LEEARVA ML >TERTS. HhE Essp LS54T 5
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SSP(zs,v) = Nil <= 0 ~ v, ( SSP(zs,0) ~ Nil, )
SSP(zs,v) =y :: ys SSP(z :: zs,v) = y :: SSP(zs, 2)
<= gMS(ys, Rmv(y, zs)) = true 2Dec ) szs~zs ANy =~z AAdd(z,y) = v, L
A €ms(y, zs) = true A Add(Sum(ys),y) =~ v %) SSP(z :: xs,v) ~ y :: SSP(zs, 2)
( SSP(zs,v) = Nil <=0~ v, < ws~zs Aws = Rmv(y,zs) ANy # z
SSP(zs,v) ~ y : ys L A €ms(y, s) = true A Add(z,y) = v )
== C, (s, z8) = true ARmv(y, zs) ~ 25 ( SSP(zs, 0) ~ Nil, )
A Ems(y, zs) = true SSP(z :: zs,v) = y :: SSP(zs, 2)
L AAdd(z,y) =~ v ASum(ys) = z < s~ zs Ay =z AAdd(z,y) = v,
( SSP(zs,v) ~ Nil < 0 ~ v, | SSP(z :: zs,v) = y :: SSP(zs, z)
25 Rue szwsxzsAws<=Rmv(y,zs) Ay#&z

*, Ded SSP(.’ES,’U) ~ynys

= ~ ~
R § & SSP(z8, ) ~ ys A Rmv(y, zs) ~ 28 A Ems(y, ¢s) = true A Add(z,y) = v,
. A €ms(y, Ts) = true A Add(z,y) = v ) Sub(z,y) & z <= Add(z,y) ~ =,
Getltem(zs) = Tp(y, ws)
( SSP(zs,0) ~ Nil, )

< Rmv(y, zs) = ws A Ems(y, zs) = true
SSP(zs,v) = y :: SSP(zs, 2)

*, Com
SRip 3
e < Rmv(y,zs) =~ zs

5 SSP(xs, 0) ~ Nil, )
SSP(x :: zs,v) = y :: SSP(zs, 2)

< zs~ 25 ANy =z ASub(v,y) = z,
S5P(ws,0) ~ Nil, SSP(z :: zs,v) = y :: SSP(zs, 2)
SSP(Nil,v) ~ y :: SSP(zs, 2) %?{Sb <=z ws=~ 28 ASub(v,y) = 2 >
A Getltem(zs) =~ Tp(y,ws) ANy # z,

L A Ems(y, zs) = true A Add(z,y) ~ v

< Rmv(y, Nil) = zs

Ex .
5 Rin ﬁ A €ms(y, Nil) =~ true A Add(z,y) =~ v, Sub(z,y) & z <= Add(z,y) ~ z,
SSP(z :: zs,v) = y : SSP(zs, z) Getltem(zs) ~ Tp(y, ws)
= Rmv(y, 7 :: z5) & 28 L < Rmv(y, zs) = ws A Ems(y, ©s) ~ true |

A€ewms(y, x :: zs) = true AAdd(z,y) v )
SSP(zs, 0) ~ Nil,

SSP(z :: xs,v) = z :: SSP(xs, Sub(v, y)),
SSP(z :: xs,v) = y :: SSP(z :: ws, Sub(v, y))

SSP(zs,0) = Nil,
SSP(Nil,v) =~ y :: SSP(zs, 2)

<= Rmv(y, Nil) ~ zs %%ﬁ, { < Getltem(zs) = Tp(y,ws) Ay £ z, 4
A Ewms(y, Nil) = true A Add(z,y) = v, Sub(z,y) ~ z < Add(z, y) ~ ,
é%;b SSP(z :: zs,v) = y :: SSP(zs, 2) L Getltem(zs) ~ Tp(y, ws)
<Rmv(y,zuzs)mzs Ay~ < Rmv(y, zs) = ws A €nms(y, zs) = true
A Enms(y, z = z3) = true A Add(z,y) = v,
SSP(z :: zs,v) &~ y :: SSP(2s, 2) IRE DS L EEET B4, T Sub, Getltem DEKZTTS T
“Rmv(y,z:zs) ~zs Ay # ic &b SSP ZHE{THAE% CTRS
L A Ems(y, z 2 xs) = true AAdd(z,y) % v | ( SSP(zs, 0) — Nil, )
SSP(zxs, 0) = Nil, ) SSP(zx :: xs,v) — x :: SSP(zs, Sub(v, v)),
SSP(Nil,v) = y :: SSP(zs, 2) SSP(z :: zs,v) — y :: SSP(x :: ws, Sub(v,y))
< Nil & 25 A false = true A Add(z,y) = v, < Getltem(zs) = Tp(y, ws) ANy # «,
SSP(z :: zs,v) = y :: SSP(zs, z) Rssp = ﬁ Sub(z,0) — z, ¢
é%’ﬂb 4 CrsR2SANYRT Sub(s(w),s(y)) — Sub(w, y),
A true = true A Add(z,y) = v, Getltem(z :: zs) — Tp(z, zs),
SSP(z :: xs,v) = y :: SSP(zs, 2) Getltem(z :: zs) — Tp(y, = :: 25)
<z Rmv(y,zs) mzsAy&x | € Getltem(zs) = Tp(y,28) Az # y )
L A Ems(y, z8) = true A Add(z,y) = v

/ 2183, TD Resp XTTOMME Essp BHEMICHETZL TV 5.
( SSP(zs,0) ~ Nil, ) o

SSP(z :: xs,v) &y :: SSP(zs, 2)
s zs Ay =~z AAdd(z,y) = v,
SSP(z :: xs,v) = y :: SSP(zs, 2)
<z Rmv(y,zs) R zsAy#zx
A Ems(y, zs) = true A Add(z,y) = v )

1t

\
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5.1 R—VHOR2EHEE

Bl 4.1 OBBRFIEZBFET 5. BRHFID Expansion BT,
ZHEIOF—VH (1) BERBEOHI 2 DIc K> THREENBD
TAREHEL THIWVAH, %D Deduction THEICKE B 128D
BLU T RINEELRV. COf (1) BEBRETHATI
o TOWBDIER, TTOHRE Esu RESNI Rew DR THE
ENBOTREICH (1) IARIKAS. [oT, EHOBER
TREWEETEHONERTHS.

5.2 R—VEIROEHDER

ROXSEBEEZLS.
Bl 51] (BAEE 215957055 L D OEKED
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