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A Semantic Calculus II
Restricted Variables and User defined Objects

Kiyoshi Akama
Dept. of Information Eng., Faculty of Eng., Hokkaido University

In this paper we introduce restricted variables into the extended
prolog PAL with set bound variables (SBVs). They enable us to
define freely new objects using more general type of constraints
than the membership constraints of SBVs. Defining useful objects
that we may have in mind in the process of understanding natural
language sentences, we can write more elegant programs for
natural language processing than we use only built-in objects
(atoms and variables) in prolog or SBVs in PAL.
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(as (Ointersect (In *fromx *tox)
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(as (Oprint (In *from *to))
(format ”[/d /d]” *from *to))
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M5 BlzHdamEiEER
3. ¥ UF4w T -IwFUY

vIUTFA4wY - FrTiE, 2008%
BRYE—-RL S 0E0HEL, H—-HLD
AEEIZ2 D ORFILEBRDOEUHERERKES L
S DL A FRICRE B THAH [ EY 85,
)R8, R 87]. = TIEBEMTEETE%
AWTE9e T4y - OuF A FEERTS
FHEIZOWTRR, 2OREICOWTEL 5.



3.1 &9 Fa4w 7 -IwFY
F9[AM 8TNIZESWREIEHITS.
(xh1" B4
(&HT 1 (¥ AHD
(4 *al”[30 40D
(k&) *j1" AM
(BET huE)))
W&, THEIVMERD D Wi aH, E&MR3 044,
ML S 5 BRIOA%E LRI OBH *hiy T
»n,
(xh2” AR
(&H7 EB
(Em 3D
(EA] *j2"BH)
&, THADYER, T3 7, BHEOLAE
FHOAM *h2) THB. Cher v s T4y
TRy FUTTRTUTI5LEZITHE s
atch ([#RM 87]T wmify 2LEHD) &L
E5. LTETARREE OIS T,
(s_match @ @ *match)
& s_match hEE£ ELFH T HIL, *watch LT
(*h1" B4
(Ha0 kik
(iERE 3T
(kA *j1" B4
(BT hge))
»BELNS.

3.2 Hi¥ME EERIZ L D ESH

CheEROZ %, BT EERTITR S
120k ER, bbBA, 2K0S KoE%
BABWEF L OESREETRE A ERE
BTEEBX2Z2ETHAS. LrLZ2TH,
SHeE%E 1 >R EERTEBT L &
2EX5. 20t &, O, QU TOO, @iz
b2 & (17 G S A
#*h3~((is_a B

(&A1 *n3~((member (JEFE HHD)))
(fEB *a3~((In 30 40)))
(EA] *j3~((is_a ARD

(F&H] pu@E)d)) - @
*hd~((is_a AJED)
(Hal ki
(& 3D
(k& *ja~((is_a BHE))) - @

CHheORET, & THRE) (Z2of
TiE is_a, In, #iil, kAl &) B 151¥
FHEBLTWAHDOEEZL., e i@,

(is_a *h4 AJED) -+ *hd (T AR
(#HT *ha {£E) - *hd OEZFHIIEE
(4E8S *hd  37) -+~ *hd DIERIEIT

(as (Dintersect *listx *listy
((*pred . *argsz) . *listzz))
(append *headx

((Ckpred . *argsx) . *tailx)
*]istx)

(append *heady
((kpred . *argsy) . *taily)
¥listy)

(cut)
(if (IntersectPred *pred *predl)
(kpredl *argsx *argsy *argsz)
(= *argsx *argsy)
(= *argsx *argsz))
(append *headx *tailx *1istxx)
(append *heady *taily *listyy)
(Ointersect *listxx *listyy *listzz))
(as (Ointersect *1listx *listy *listz)
(append *listx *listy *listz))

(as (Omember *x *list) (exec_x *x *list))

(as (exec_x *x ()))

(as (exec_x *x ((¥pred . *args) . *rest))
(kpred *x . *args)
(exec_x *x *rest))

M6 I FAwT -IwFLT
D@ Ointersect,Omember
DEZE (ST LNDOH)



(LAl *h4 %j4) .- ¥hd D EENE *j4
(is_a *j4 B - xj4 B
DFGEFTNTHERT *hd 2E%KT 5 (xjdid

FIERMTERS) .

ZO& SR (HE¥ATEZLE) % unify
3 23721z, Dintersect % Omember % &%
EDNEDIZEETS. EIPUTF 4w T -IwF
7k, MEEEROPIZHWSRS THEFHREE
O TE ) 2K LU THENE 2%, 6 I1kE
2@ THIFDREE  ICKAE LB WRao7u s
TLTHS.

B6ichmz T, & TE#REE) O O E%E
ERLTEMPRIEZLRW., R XE, THIE
REE g is_a 2R L T,

(as (IntersectPred is_a is_a_))
(as (is_a_ (xcl) (xc2) (kcl))
(super *cl *c2) (cut))

(as (is_a_ (xcl) (kc2) (*c2))

(super *c2 *cl))

(as (super * %) (cut))

(as (super *des *ans)
(ASC *des *parent)
(super *parent *ans))

(as (ASC man human))
(as (ASC woman human))
(as (ASI adam man))
(as (ASI eve woman))

(as (is_a *instance *class)

(ASI *instance *parent)

(super *parent *class))
DEOBRTEE (CHIFCRESREEROR M
BIRTH5) HBETHS. 22T,

(as (IntersectPred is_a is_a_))
iZis;aD =@ §intersect ) &R EEIs_a_
EZESCEEHESLTWS, is_a OFFEILOne
mberDIBEO & X izfEhih 5.

member IZRHT BEBIIKDL S L DbONE
X615 . nember BAILEEEE D 2OTH|
BLTW3.

(as (IntersectPred member member_))
(as (member_ (klistx)
(xlisty)
(Cxa . *¥listz)))
(intersect *listx
*listy
(*¥a . *listz)))

(as (intersect () ? () (cut))
(as (intersect (ka . *x) *y (%a . *z))
(member *a ky)
(cut)
(intersect *x *y *z))
(as (intersect (? . #%x) *y *z)
(intersect *x *y *z))
BIEREE In 12P89 2 E/IZ, M2 &8 TW
LZebHNERTL. TheDEEDTT,
= ® @)
& unification % iE#i¢hif,
*h3~((is_a $E)
(BET 8
(FERy 37
(Lkal %j3~((is_a B
(FZR1 ME)
»Eeh5,

3.3 290K

s_match ZHWSHiEE, BT EHERA
W2 BRI ZNUZEDEFRWEDIZR XS0
HLhBn., UL, ThHICITEELREWD
HA. s_match Tt

(s_match @ @ *match)
L Td, *natch 2630 IEOP@L
ROy A THS. s_natch OBEETORO)
DA ADHEREL LW (EAREERT
FWTHA2HRDEERTS) . LrLEEft &
BRAEBHWSHETE,
= ® @)

&1, @, @BLRYIZH-DRRIZELT
3. COMRIBZECHOLZZIZHELTWS
*h3, *h4 HEEEFICEHET 3.



¥72, O, Q%9 rTF49 7 - IyFUT
T 5I2iE, 12— —HBIC s_match RiTFE &
BLAaFhidzsein. LrL, @, @0tV
VFAW Y -9 FrTiE, uification iREE
= ThBloET & 24z, WERH UFOLZ
Ta4r—ya izkoTHEMIZERINS.
COBBEI /T av Y cwwFrTeida
T7475r—aryZFobDIThz ez,

4. HRATEZBOEBR Sk

PAL(version 4.9) Tk, ESHELTHEE
By aHEe LT, FRITEOS X (£¥%*
BUZL2HT) 2T s A0S T
EBNTWS. ZOHMAZRWT, [#EN 88]
TR 2L E AT 2F3E PIEP 2 2 ¥
777 I TERWTERLTWS.

AFLTIHEIHIZ, HYMNEEREAY SO
TIITIESTIZERL, HED AN
FEEER L. ZOHIZPAL (version 5.0)
Tl&, CHrHPALORGEFIEL L, FOiRGEME
HUMD L ZEE LA EEOMRERH U & Ekkiz
FIHTHZLDTELME eval BHWHRT

WA,

5. IV

AEX TlE, PAL ICHIFHIEEHEZHAL /=,
ZREERIATE ORI MW AERTH
3. Wt EERIEKE R ERNEFD. Ch
Al o W e B/ i > JAPCARDS (I AT IRD.S 73 il
V7 b VEAHIZEELT, Fho0F TV 2
7 b EER Qnify) T 28 RIEED, £h
HDOAT I 27 VEBROMRL L RET D
TSI TRGRSEMNTES., PAL ZHW
NE, ZFhALERELPA TS 27 FOBWE
RFRR R R TIE R <, S DHEMRNRE B
T25F7 27 FOEGENRIERTEENIZ
7Y LERBRTES.

CHIZEHASELRHICL > TEETHS. A
HOBEOBR TR, XFXEFLHAROAL A—IH
EEEXZCHEERALTWS., SELRENREE

W% T B 7202, ABOBBICHET
HA A—I D& S HGEEFEROPTHRIZ
BOBENHBEDS.

HEHM TR EP LR RENE2E>. ol
HOBRFIZHOWTE, HO/mXTHREWN,
¥ HIEMT E EROBEEEFRILL T —H—
MEEICHE T E 2 A9 Tlz PAL (28
AENTWBEMMATH L.

#H

B FEROFERICHRL TWAEWERE
NAE (AbHE X RER SRR RRME T, B
f£f WE— - 21— y—) , tFILfER (JLigE
K¥ETLFHRERTENMZ ) OFRIZEEY 2.

X

[ARfe] 87) RS « RORHERICET < E
R T4 -2 ay, HROUEESR, B
RS ENER R SEKM, 62-8, pp.53-60 (1987)
(AR 89al AR : ROEMEKL ZOHEAR
GOSN, ALAGE¥ERE, Vol.4, N
0.2, pp.177-184 (1989)

[/Rf 89b] FRRHE « BOkGHE [, 1HEILEYE
=, HRAFHELEARRHEN, 83-22, pp.57-6
4 (1989)

(FEIF 86] FEIRE), AmR, HHM— X
BREEHT > R T Az 1T DS KRB L T ORAIE,
B ERE 3 2 M2 EARHHERE, -
2, pp.1283-1284 (1986)

[(HA 87] MAM, FREL : HRFHEOLE,
ALE p.200 (1987)

(R 88] MNNHKE : HEHMMEABZHOH
5, Jb#elE K#E 1w, p.60 (1988)

(Hids 85] FHHEERE, WA, NMUEE : 47
V17 bOH-HHERCTR—ALTZ AT Y X A
EEDIA, HAV 7 b2 7HERFH2E K
RE K, 24-2, pp.37-40 (1985)

(BFIL; 89] SPLLFELR, ARREE, HAMH : 6
HERYE Z DI, BREFEFERALHE LR
EaRE, (1989)



