U7 b7 T 864
(1992. 7. 20)

EWIF e oL <
SEENA I V E OHMMEMEAETRA

SENAIVE i, ik, B, 1758, £6, BIU0BRSOBRAEE, OBBRI LI 2R
REFMIE IO CHEEER T 2 BT TR AR SE ¢k 3.

AWTE, Z0RBERERRTZ. YREERE, LA EEREF AL BRI
LIHRTHY, #7020 B, WRESRE, BHi7RM, BLOHBBRER & ol
HZHbHED o L BRENRERRIIE 5 T3,

The Logical System of The Language NAIVE

that is based on Rea]l World Model

Katsushige HINO
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NAIVE is an executable specification language that is based on a real world
model. In this paper, the logical system of the language NAIVE is proposed.
The logical system is the one formalizing the real world model which is

composed of concepts such as entity, relation, action, agent, field, and so on.
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T, POMEKRERS MEOH ) YR
a; ~ay BH-T, 15k SN LZT~T
Dk 42T
Va,i,j,aox (be(xa ) A By ) =T Hho
Va,i,j,a ( Cp ) =T
Va,i,j, « (REPEAT N, B, ) =T  iff
Va,i,j,a (IF (N. =0) Otrue

»o

(B p=> (REPEAT ( Np - 1) Bp) ) =1
@ Va,i,j,a (WHEN A, By ) =T  iff
Va,i,j, (IF Ay B;
(Otrue => (WHEN Ay Bp ) ) =T
@® Va,i,j, o (WHILE Ay Bp ) =T iff
Va,i,j,a (IF &, (By =
( WHILE Ay Bp ) ) ©Otrue ) =1
@ Va,i,j,« [(not Acuy> ) By ) =T iff
Va,i,j,@® ( Acur> By ) =F

@ Va,i,j,a (¥ xa By )=
Va,i,j,a’ [(be(xa ) A By ) =T &%3
9 Ba OB 2T, o W, xa K

WY EEOETCERNCa AL S DEERN
DIEEF Y 4 TBH.

® Va,i,j,a (sun xa By Cn )=
Va,i,j,a’ (be(xa) A By ) =T &%
BEIBEIRTODa’ DONTO
Va,i,j,a’ ([ Cs ) O
2T, oal W, xa T RH0 BTER

WTabtFUHBEHE~DES Y LT
(Zofh+, X, =, <BELOFEOENEEL, &
EHICHEMBEHirve, falsell JFEOEW®E D)

4.3 FRWH (L, 8B £, BIELEFL)
P. EHERA
O {8 YRAFLOHEEEE, ROBOS AT

tOBEROZ & TH 3B,
(T Ac" =17 B, ')
AT A 2=1 B ")
T BEK ALY~ AR, KD
—OQFRBREFHE VL OIOEHOAH M O
RENTNBbOTRIFNIERL SN,
@ vAFLOEE {48 Se DV AT LEHEE)
THENIIEW,

VE;Vu0,0,8 (Se)=T1T
ZBEFIVER (EF VTR L TEE SN 3 HkE
W) 25452 4ThH5.

®@ VvAFLORF ¢ KEk wBfFa<wv kA %

A oo

BAT B &,
31,5 (k=i <j)
Va,i,j,a [ Ap } =T i)
Vx (x <i V j<x — h(x)+*a)

BEEFNG¥EEASETHS.

I oald, uTREWL D, OERTHY, fh
OBRETREDNTVENDDTH S I &.

Fie, alf, Bfa v FONS 2 v 238ET S
T EWHYT 3.

@ YAFLOET : YAFLOEFEE 1920
HEEEROREC L - THE OIS (LBOB &
VQOBH®RTO) EFNVHHERBRTZEFLVOD
50 "BPNELEF V) ZHRTZ2ETHS.

® BNEREFLV . BDELEEFN ko
BEELTEFLOZETH S,

M BN EFLVTH B =
MIZEFLTHS A
vX [ (X WEFLTHSE A
Mh=Xa ) —
vk (M @EX ERE K1) FTH—
BRETHZ —
Kk TOM OZELIEX O
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ZiLEXFEINE L )]
T,
A B CWREk ECR—ERETHE =
(Vi (i Sk — An(i) =B a(i)) A
Vi (i Sk — A apli) =B apli) ) )
Kk TOA OFELIZB OFEL EHEH/NI =
~ { (diff (A ne(k),A mek-1) ) UA ap(k))
D (diff (B ae(k),B ma(k-1) ) UB np(k))}
Aw : EFILA OITETREY
Ane ()= { <C,X;Y> / C: RTAREREE,
me OWE =Y,
L, n WEFVA OFREK)
Aap(i)={ <C,<a,j>X> / C RITHBHERTHE,
m (C)(a,<i-1,;>)(X) =T,
2L, m EEFIUA OERER)
diff (A,B) = { <C,X> / ( <C,X;Y>€EA  Ho
~ (<C,X;Y> €B) ) F/ik
(<C,X;¥> €B HD ~ (<C,X%1> €}

5. DLOPDEBHROH
IFTRLWEGREEA T 2 REITEOBZ <

DHIRY.

(BU1) B s

faR: 4 T C =1 (OP. = (O 0y =0 R ) )
B B2 THBiFa~vF ¢, 2BAT3
ZIT GPO,BIUR RERTEHEET S, 20D
B, BWEEW,P.Q, BLUR TH3.
INDEF I DNTEL 3B,
MOV B; Vu,0,0,8 (T1C =1 (OP =
(Ga=0R)) ) =1 (" P@)
@31,) (2 2i <j);
Va,i,j,a (C) =T H—o
Vx {(x <iV j<x— h()=a) (. PO)

BV A; Vu,0,0,8 (1C) =
Vu,0,0,8 (1 (OP = (©& =GR ) ) )
(1), MB2 ®)
@Va,i,j,a (C)
= (Vu,0,0, (1C)) (a,<i,j>) (" MB2®)
= (Vu,0,0,r (1 (©OP = (©Qa=0R) ) ))

(a,<i,5>) ("."(3)
=Va,i,j,a (OP = (©OQ =OR ) ) (" MB2®)
B3, i (2 =i <j);
Va,i,j,a (OP = (QQA=20R) }J =T H»—o
Vx (x <iV j<x — h(x)+a)
(@, @
®3i,j (2 <1 <j):
3i1,i2 (1 <il<i2<j);
Va,i,il, « (©P ) =T »o
Va,i2,j, @« (@A =20R) =T »>
Vx (il<x <i2 — h(x)=a) no
Vx (x<iV j<x = h(x)+*a)
("), MB2 @)

M31,i1,i2,13,14,]
(21 <il<i2<i3<id<j);

Va,i,il, o (OP) =T o
Va,i2,i3,a (©8 ) =T 3]
Va,id,j, « (OR) =T f e
Vx (il<x <i2— h{x)*a ) H»D

Vx (i8<x <i4— h(x)#a) H»
Vx {(x <iV j<x—= h(x)+#a)
(-(6), MB2 @)
8)31,i1,12,18,14,]
(2=1 <il<i2<i8<id<j);
h(i)=a, h(il)=a, h(i2)=a, h(i3)=a,

h(id)=a, h(j)=a , »>

il=i+l, i3=i2+1, j=id4+1 »D
Va,il,kl, (P ] =T Ho
Va,i8,k8, (@) =T o
Va,j,kya (R ) =T o

Vx (i1<x <i2 — h(x)#a) H»>D
Vx (18<x <i4 — h(x)#a ) »
Vx (x <i V j<x — h{x)+#a)
(1), MB2 @)
931,11,i2,13,14,;
(251 <il<i2<i3<id<j);
h(i)=a, h(il)=a, h(i2)=a, h(i3)=a,
h(id)=a, h(j)=a <, »D
il=i+1, i3=i2+1, j=id+l »D
me (P =17 )
ne (@)(i3) =T no
e R)(j)=1T e
Vx (i1<x <i2 — h{x)*a) >
Vx { i8<x <i4d — h(x)=*a ) H»
Vx (x <i V j<x — h(x)#a)
("8, MB2D, MBI®)

Ih&y, LEAR, RO, AfloeFrp—o
THDZZ EDhh3.,

s 0 1 2 3 4 5 6 7 8
h 4u u _a a a _a a_a u
P F _F F T T T T T 1T
a F F F F F T T T 1
R F_F F F F F F T 1

(Z2Ts OITRBA WOTRITAEKREEST. 1
WREFHIZ OV TOBRIIERT 2. MEEE)
COEFIVFBNELEFLCHH S, BPEEICD
WTOEEHIIH 4 TRT.

(Ez \Ij‘ng
a3 1 G=1(@Pe=0 (~P)) A
T D=1 (©@.) = (IF~P,

©(~0:) Otrue))
Bem2 TBEa<w Y F Co 28AL, &S
THEEFa<UF D, 2BRATS.
, GD, P B&LTA W, TRTEEETS. 20
WEEIHIIP &0 TH 3,
EBEFIVIWEDOWTEALD,

MV 7r; Vu,0,0,7 (TC =1 (O P=

(49t ¢
S g

© (~P)) ) =T (" P@)

@V 7r; Vu,0,0,7 (1D =1 (© o=

(IF~P ©(~0) Otrue)) ) =T

(" P@)

®3i,j (2=i<j);

Va,i,j,a (C) =1 o

Vx (x <i V j<x—= h(x)#a) (" P®)
@W3v,w (3 Ev <w);

Vb,v,u,8 (D) =T el

Vx (x <vV w<x— h(x)#b) (. P®)

BREEET N, Bl EABIILT (e LFki
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MB2 ®b1ES),
(B)3i,i1,i2,j @i <il<i2<j);
h(i)=a, h(il)=a, h(i2)=a, h(j)=a M

il=i+1, j=i2+1 »o
me (P)(il) = 1T ANl
ne PY(§)=F »o

Vx (il<x <iZ2 — h(x)#a) H»>
Vx (x <iV j<x — h{x)+#a)
@), M&9)
B)3v,vl,v2,w (3sv <vi<v2<w);
h(v)=b, h(vl)=b, h(v2)=b, h{w)=b HD

vi=v+l, w=v2+1 ]

me (@)(v1) =T o

me PY(v2) =F ZASWE m @W=F

me (PY)(v2) =T Ao me (brue)(w) =T

o
Vx (vi<x <v2 — h(x)#b) o

me (LOADED) (i2) = T Ao
j=i2+1 e
m (KILL) (a,<i2+1,j>) =T H»D
me (LOADED) (i2) = F 25U
j=i2+1 e
my, (true)(j) =T o
me (LOADED) (j) = F el
Vx (il<x <i2 — h(x)+a) o
Vx ( x <i V j<x — h(x)+#a)
DB ELUMBL L9, LA, DITOBKRA XEFL0O
—DTCHEI ENIHD.
<R A>
S
h a
LOADED F
KILL e a
T, ITAEHRERIERA CEUT, BE6 TO

7

- | o
=1 (e
= | jno
— | o
— (e jon

I3 = >
I =i |
I =1 l= |0

Vx (x <vV w<x — h(x)#b) LOADEDEF &#RT 2 b9 —DDEFILB 2FX 3.
@, @£9) <BEERB>

(5), OBLUMBL L0, *EAKKROBRIEEFLO— s 0 1 2 3 4 5 6 71 8
DTHBI Wb (WMEREFLVTHHE) . h u u _a a u_u _a _a _u
s 0 1 2 3 4 5 6 7 8 9 10 LOADED | F F F T T T F F F
h | u u a a b b a a b b u KILL | - - - = = = - - =
P F F F T T T T F F F _F EFIA EB R~ l &, WHREAS £ TH-E
Q F F F F F T T T T F_F BTHBH, BEE WHNTB A Lo RsBEREL
(13 ) BHoix T3 (F4bH, Bk POOEFERHILLTHEN).

ANT, INSECTETy T, ANT SINSECTL e &,
Va,i,j, o { (I xiysect true

LEG en(Xrnsecr )= 6)
— (I yanr true LEGen(yanr ) =6) ) =1
THDHIEERT.

ANT S INSECT<e 7 OT, MAL @h o5,
Dant € Diwnsecr .
Zh & MB2@H L UMB2 ®h S, ABIOMEAKY I
DORHLHTH B,
FPIIEEBHCZ, BOBE (R0 »Ehozh

EWERT B AFREGROTCRRLAEDDOTH B,

Bld) 4 = — EEEREE"
H# : (1 C, =1 ( OLOADED, = SHOOT, ) A

1 SHOOT, =1 ( (IF LOADED: KILL, @true)

and © ( ~LOADED: ) ) )
B BE2 CEBFae VR G 2BRATA.
Z 2, C,LOADED, SHOOT,H X CFKILL W3 ~TEHEE
$5%., 205 bH, EBEFEEE, LOADEDEKILL TH 3.
CNDEFIIIDONWTELS.
v g; Vu,0,0,8 [1C =
1 (OLDADED=SHOOT ) ) =T (' P@)
@V A; Vu,0,0,8 (TSHOOT =1 ( (IF LOADED
KILL ©true ) and © (~LOADED) ) ) =T
(" P®)
@3i,j (2 =i <j);
Va,i,j,a (C) =T o
Vx ( x <iV j<x-> h{x)#a) (. P®)
BREERT AN, cnEcoflEARIILT,
@31i,i1,i2,j @i <il<i2<j);
h(i)=a, h(il)=a, h(i2)=a, h(j)=a HD
il=i+1 no
-me (LOADED) (il). =T ho

UZedtsTB B/ PMEILEFVTRE L. —F, #l%R
HWiIRTERET AL, A RO BPMEILET LV TH D

6. BbYIZ

SENIVE ORBABRICDWTR~AL. Zhizky,
A7V FRH, BEXERE bUiiTiRESSO Y
7 b2 7RI AESHER LGN iRk
FROBHERLEBLEZEL TS,

S, SoHEBEMA S LE b, YREEARD
b JOHEHEEHOh T 2, hoRERS
OHBTEEEITI DD TH S,

&E 3
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