HBTH®E ALHE 36 -2
(1984. 9. 19)

Prolog/KR 7 & Ulraansrs— "
- ZEMURBBOLRE -

heEz PFHE MHR
(BTBWBEWEMR)

1LEUBK ‘
 PrologA RIEATB LK L i SHAProlog/kR [ HE21982] THHH. BAKChE
Lisp Machine LICBB I L L bR UmSE LU TERBRIER T >k, ThiCk
window system OMAZFHLEINEHN. CCTHEZSEMRBRBOLECFLEBD. 6.
Urarus (Uranus, Universal Representation -Aimed Novel Uranus System)D&idf0 >
vmﬁkﬁ%ﬁ@ﬂﬁ@ﬁEET@6Wﬂbmohogﬂﬂ%ﬁﬂﬁﬁﬁk&@ Eiit R
@dﬁ#ﬂ%k&ét@%&bb?@éo
mekumaiﬁktoTKEW&&%@OBP<DﬂﬁRUTWé WMWMR@
ZEMAEREE>TH0, Lnk$otwmwtﬂﬁfﬁ®¢v/Téﬂbégtb?.
&3, %ﬁwﬁﬁﬁ%mWéctt&bMF@&ﬁ&:tﬁka&é

(1) CEODBACEY 5EK (assertion) & — -ﬁkﬁbégtb?géogo%é
MROLHNLRS NHBIOARCHBL TU— LABRK LB EYPLEREAL
énéoﬁmwﬁgﬁmwéoﬁﬂmgmmﬂmn%ﬁﬁh?@é[mmmmaw& .
5819847

(2) REBOBBEBRALLTLLZHHAK, EL4OMHRL, @éﬁi@ﬁﬂkﬁﬁ
HMROHMEMEEADENRTED,

CCTH. gnbmgimﬁﬁﬁm%tﬁméﬂﬂt w%w%%%ﬁﬁﬂénmm7
JDIF7+7KBEULTEEY

2. ZEM RN
UansdBIBKEAS NIRRT EHRLOES, SLOMRTCERS N
BN MO SRR X TN, ﬁéﬁﬁkkékummtw9792747%@WT‘
(with #&EE | RFHEHL) ,
DEILTSH, d@AFHLUOBHCEREBADRBOFHLOM, ERGEHBEOLONT
BlET S, HROLGMEHAREODLOEH > T L, ZOMRABLCEET L, Thn
ffon, FALEVEAKEIILKESNS,
Pz L, JapaneseD it Refirst-number & R BEAET T B
(with Japanese (first-number =x))
LB, HTHX= b LLEBHZTHAD, KK,
(with English (first-number *x))
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HAEFTHEX- one £V,
(with French (first-number *Xx))
L= MENIBATHD. COLOKRURETH, HACLKTENEDDSBR
k&@éhkw
ARFHUOBHCEEBORFOFHLOM, EEGEHROLONTEMET S,
ﬁo T. %F{“ti)ﬁrst—numberé'm%%Jékbwrthé‘fﬁm\é;akf G5, '
(with Japanese {assert (firsi-number %))
{assert (second-number ))
. -
(with Fnglish (assert (first-number one))
» ‘(assert {second-number two))
=) ) _
HRIMECHZANLTANBIEATE, ZORARMOE NS EAMOHRO
ERM (FRAIELT) 28BRX 5. COMREDIAT 2T ﬁiiﬁ@ﬁ&(%hﬁk
R&% o%zwm%Acuotwoﬁ . HEBTRA LW RS %ﬂnfwét
¥HE ‘ ‘ '
(with A (with B (and (p *=x) (0 =x))))
h.&)b\ TP, ABRZNENHREA. BOE&EESE ?‘%Sg_é:h.iiib
Hbﬁmﬂﬁ<3ﬁ®@ﬂ€i%énfwéﬁ ku WM@B@bbﬁkﬁ#bnb
PXISHEPA. HRA, B, CTZNRER |
(with A (assert (p a)))
(with B (assert (p b)))
(Wlth C (assert (p c1))
(assert (p ¢2)))
DEIKERSINTVBELED, Ch %
(with A (with B (with C (p *x)}})
@&9LWO&§&
xx=c1, ¢2, b, a
DETRIEONEL.
(with c (w:th B (with A (P *x))))
D& KBTS &, BRI ‘
®X=4, b c1, ¢2
DD,
AMOMROTHEFEL TUE DK dassert Tk {define& Ains, asserthh,. Th
FTORRCEMT HMEEH> TOHOKHL ., defineld CNECOEREBAELTL
E3WMENRHD (LRL, AUOMREZX B ERLEN) . AROMTHABKSY
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(with A (assert (p a)))

(with B (define p ((b})))

(with C (assert (p c1))

(assert (p ¢2)))

DEHIKLTHLE,

(with C. (with B (with A (P *x})}))
ONTHUDORK

*X=a, b
Ehn, CORENRAGL LGS,
MM®WMwMR*Tﬂ%mﬂb%ﬁm@%hﬁk%ﬂ@iﬁﬁjt bT RO
BEEERL TV, LML, CRIELEBNZAT 4 VT LEBEZEV. Uanus TR
%hﬁkwwﬂbﬂwmtiﬁiiﬁﬂéogwﬁ Mﬁmkxéiiﬁtﬂﬁékmk
mléﬁﬁk?kD&bTszﬁéuA yIETY SR ROBEET LXK O
KEBT5L0MOMROEREIT S,

. MSDRE LB ORK ,
ZEHROBELANSIEBRIOBEEREL. ThHOROBHOMRARRTE S,
—DOHRAK—-DOOBRIKHLTHEEL, TORI 0%9%&@%@@%0¢TE§3
NARFTLTBIELE>THFOT LV — AmmﬂymB]W§iﬁn7%k@éoﬂx
ERVFEBTHAMEL
(with PENGUIN
(assert (AKO bird))
(assert (INHABITANCY Antarctica))
(assert (COLOR black))
(assert (COLOR white))
o ) .
DEDIKFREBTESD, T TAK, INHABITANCY, COLOR KX O v k. bird, Ahtarktica,
black & &k Uwhite RZOBEEBRZE5ND,
Bt (FOFSLE80G) OHROL - PERIRKCELZOT, ~BRELZTORES.
EBTHIC

% version-C (Utilisp F CHNTWAHD, Prolog/KR ODRADM) & LTVersion-
F (Franzlisp L THNTWSHO, Version-C & & EALRUEHELH) o Haclisp
DVersion-S UKL,
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(with OBJECT
{with ANIMAL

(with BIRD
{with PENGUIN
(NUMBER-OF-WINGS =n)))--)) '
DEIWIthENEL BERZBENREU S, CRIZFEDLNOT, Prolog/kR T T
RCERL T NDAE ‘
(assert (AKO =sub xsuper)
{assert (WITH-WORLD =sub xp)
(WITH-WORLD *super (with =sub =p))))

(assert (WITH-WORLD +Xx *p) *p)
®$5E%§b1mtoWMO%%N%MOﬁ%ﬁéhtt%t§4T117EMW—
WORLD #F X T HI-HDOHDTH D, ik.zﬁﬁmmmumwoﬁﬁuﬁgm ELT
By TURNVOREBZAVWSCEAIBERLTNS, C5bT6<&

(AKO PENGUIN BIRD)

(AKO BIRD ---)

(AKO ANIMAL OBJECT)
DEFK L OBRBLEWITH-WORDATES N,
(WITH-WORLD PENGUIN (NUMBER-OF-WINGS *n)))
OEFTHKC., AKBTILESILWIOR AT+ YT KREI NS,

LU, EARCBBIZZT « T4 EDHTOUEDEROBTLL G, ZHZHRA
OEBHECBNEODOTHINS, RRKBNEZ AT+ VKV Y T HRERAN,
ZCTC, UmnrsTlRWithinE WO RELTLICEALE, withiniksg 1 BIKELTHR
DXATAVTHRDTY AN ERD, VAPOEBEA—BANOIMET, TnHSEK
AUNLEZ AT B, %2ﬂ&uﬁummﬂﬁ LEDRE ﬁﬁ&bb%ﬂé L EA>

(within (A B C) (p *x))

53

(with C

{with B
(with A (p =x}}))

EREZHTHD, [BE] LEoL0R, mmm?ﬁ%wﬂmmﬂﬁﬁﬂﬁ?éﬁbﬁ
Lo TWBNETHSB, H>T

(with X (w;thln (ABC) -))
&
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(within (A B C) -}
LREERT. ANOHRXEERINS, CORMNERAELLT
(within () ~) o
TZORRATOAMDR AT 2 TEINXTMODHITCENRTES,
3T, COwithingBW5s &
(with PENGUIN (assert (supers PENGUIN BIRD --- ANIMAL)))
ELTHBITE,
(with PENGUIN (within [supers] (NUMBER-OF-WINGS =*n)})
EULT—EKERTCES, CoTlswersldUmnmsk 5 32HT8AZ - T,
(supers =) , ,
EEALE* OBABICKBNTHIDOEEMTH S, —RICHITH-HORLDE
(assert (WITH-WORLD »w xp)
(with sworld (within [super] *p)))})
thd, CORECEBAC—R7Y 7, 2ALEEBFREZONTCOHEOROL
KEDDT—BESAGEWHR, 0% 7Y TG LDEREND D,

LEEMBLELUTOZHHR
AZERAALBHASCLBBIE S LW SELLE
{retract (on A B))
(assert (clear B))
(retract (clear C))
(assert {on A C))
EWSEHEDRATERETES, Lich> TERAZHN TRER0vel
{assert (move *x xfrom xto)
(retract (on *x *from))
(assert (clear =from)})
(retract (clear =to))
{assert (on =x xto)))
DEICEHETES,
UDUERSCORBETRAY Z h 5y 7 ORKABEHES, assertretract /5y
ISy IOBRKAKRBEVNSTHS, B, KEEOBRAADBHT, COLEK
FTCRMAROBANRE> (hiceTB L(clear C) BLEWOT
(retract (clear C))
#%mﬁéobﬂb&ﬁﬁ‘C@Eétﬁ%hﬂﬁ@:o@mwﬂtm&&tuitﬂﬁ
560, INTHRELWSTEETARLINBETKANRK, COLSKRPTRKT
BLUEBHITHH, —BERT AP ERAREEALRIUHEORDERUTZEFRIKCE
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HOT, TEhE—-OTITFEHLN,

LEHARBLAREOLLERDTOLERD, BASRORAOLSK . ABOL]
BIHROELEEZTLEN, %KogﬂtﬂﬁkmomﬁkﬁoLt%xé@?@é
assertdretract &, COHFLWHRTHEDR, m@ﬁﬁu$§®$iﬁé

%KA&meCkﬂﬂbTﬂﬁﬁéﬁﬁémmAwct%ﬁﬁégtkiét

(with moveA-B2C
(retract (on A B))
(assert (clear B))
(retract (clear C))
{assert (on A C)))
BRI Y 5. ZIEEHLOHROBLEI DT, BESARHLELEACOME LR
KBBCELLTHBUE, Ky o bazabtammﬁcﬁotagku‘%:Tuio
FEOREBARESNTNS, w(ﬁn#@ﬂ#biﬁﬁﬁmﬁtu bLmot
(or (with branch? <action 1> <further actions>) S
(with branch? <action 2> <further actions>)
(with branch3 <action 3> <further actions>)
) \
DEHKLTHFELN, MmmI?<&Um1>&ﬁ&1%&thmm2k$(ﬁ
CHBLDHRTI<action POBHREE > THE KN,
— B
(with nil <action 1>
(with nil <action 2>
(with nil <action 3>

)
?ﬂ#@ﬂ&ib?;tb?%éOCC?mltwomu%ﬁwﬁwﬁwwmﬁ? 15
HFLNBDAEABNCESNS,

P&, assertretract REDHRLH L THEINBNED, thHd. REMROZ
AbEFES> TV ABAR, TOHBLZEELENEHTHEINS, BHEE—BANOHR
THIBAFNELSEN, assertDBAUABOMR EOMKCAZDT, —BRMOM
RiCassertL THHIE L. &AM, retract DBAR. ~ERMOH R Eretiact
IRELOLRDBEDEHEHLEW,

Uranss T, assert. define. definition, & &fretract OB Oi%%&#?é
A4 REE-EAMOURCH U THBOEL TS, 5T, ~BENMOMRKEH
b&%%“km %mk%nnﬁocﬁﬁkﬁmf mnmtn%miéowﬁMUMi
WMo T<BEEPretract T28AK. %nbﬁ%%&%vkbku ZORBATES
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NTWABHRTENSAERFITIBENH D, %LTUmeTuWﬂEtwjﬁ %m
B2LTWS,
(where p (a))
BHROXX+ERWHIEWD Dbi%éntwéﬂﬂ?m)&iﬁ?é %L?
(where p (retract (p aj})) .
ERXTITNEPDERSNTNSHIMHET(p a) Zretract '9“6‘_ th\']%k&%»
ECAR, COMBECBALTRECORRILESK, ~BARAMOHR Cretract LTL
NG TREKRAGW, ZCT. FickKretractl EWSRBEEHBALE, CRIEABOE
BEINT-HAMOMRLC I - UicKiCretract 28895, k. Ay I Ty 7
DR AMOR RERCTIEN &S CdelfineDBARKN | Ov—HERBCHMLT
$<, retractlc &LV LR ORBRR—BRRI NS5, —~BANOMRICH RERTAL
BNICBACREYY T 7 AREM LGS, retractlid, HLETCRAMBLLT
(with nil --)
DHTCDHEINETHS,
COBBEORANBRRK L L TRADassertion £ZX 2R EHH D, MbHBEHEHRH
Sretract 35 &, ThikBAOassertion &5V, HAEOHRDassertion £ 6T O
ThHd. HHRBOMARMLSEAKL, CHHDAN [RBI NTHED,

5. 5BORER

ROEARROBBRK LUV DET TH <, ,

T assertOEREMARLELDEFITDLBHD DD, TORBIK, ﬂzﬁAOﬂ%
DassertDEHEE> CBOMAKassertULWRAL L, BOMRKCassertd g &ML
GRS - ,

(with A (with B (assert --))) o
Tk, ULNUBKDassertOEENHHBA . Tb5DassertHABOTLE S, as-
sertdoretract ORAEF4H 5, assert-into-world tretract-in-world® & > B it
HOZWEANHIRBEEDCLODARTHHIN, " BREZADHROBREZMOML.
ThEBOUMRTCRITISAD X LBBETH D, RIRClkdefinitions B hik, —
WAETHBIZAVH—T - A-VERBHERATEEN, ChklispOfunargf@ &P T
5, J0-IvDEOIGRIBBELONBLREN,

MOSHEOEY 21 —VBBECEN TR, BROZHD AR - AP EHERIZDT, T
DRBRESEN,

2 . HROEEFHAGVD, BRTE, HREZXXFLTH, RANKEALZKCNAS
NOOHRTHD. AZEHRALBHRARCELET SBALOABRN T5LDG5EHRE
EDESKBRITNELNDTHAI M,

€7)



(with A (assert (fallible =x) (god =x)))
“(with B (assert (god Uranus)}))
ns
(assert (fallible Uranus}))
REGBR, CNSREOHRCBITHNREON, BANTRRTBES
(within (A B) (assert (fallible Uranus)))
ETHEAIN, SOwithinlk, CORTESETLRHEL TV,

6.5 L

Uansk s 2265 REBOLEL ZORRSERLE, COHRENSIAZOR
BREATTIIFELTHMDBOITEL LD, SROXRNHIREOCHIBDEERT
D, UL LGRS, SFEBHBELTEESNEREBCEE > T, 5%0, #
HEBARNBIBECHD, TOERTARLENEBRE LEZTVELEELY,

HE
AMEOB2EEZTOEECICHAE BFiiEEBREEHLIT,

2E ik

hEde : “Prolog/KR OBE” LBNRBMFAR18-5, pp. 69-74 (1982)

hEBE2 : “Prolog/KR K& 2HBRE” BELBFLFBELEALEE,
pp. 1139-1140 (1984) ~

Hidevuki Nakashima: “Knowledge Representation in Prolog/KR ” Proc. of The 1984
International Symposium on Logic Programming, pp.126-130 (1984)

Marvin Minsky: “A Framewprk for Representing Knowledge” The Psychology of
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