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1 3IC®HIC

BHEOEHEZBBIICIEH T 5 L 09 2 L, Leibnitz A ROKFEHEOETH >, HEH
DD.Hilbert=<°B. Russell. Brouwer, K. Godel 512 X 2wy, P EBH R B MEEZN
WF9E E L. 1940@&‘017\0“(3‘/I:°:L*—5’75§7*£75'7ﬁ'5&%@ﬂhﬁ‘m@éﬂ“(b\oﬁo Turing
WX BDTuringh$ i & o 7= E T REM: DO FLFE PKleene HIC L 2 MBI EGR 2 P HAEZ RES
@ﬁ%oko1%MﬁAL%MSuMEmﬁﬂgﬁéﬁfW%ﬁf@m@&%/XTAmemgw
proverZ{ERK L7=, 19574, A.Newell, J.C.Shaw. H.Simon® {ZLogical Theorem Machine &
WO HERR S AT L&A B3 LT, Principia Mathematica (PM& FES, Russell & Whitehead) (2
EEH I TWAmEREO T3S % A Lf:o 1958 ~604E1Z1EH. Wang?3Gentzen—Herbrand
OHEEBCCPMICBR S AERE, S ox —RRHEREOEH LN LD, FE,
Davis}:Putnum&iHerbrandO)ﬁ?fi%’%%% L?’LD PEHBEEZHEBLENEESAND o7, Prawitz

HRAEEREZLELBE 2K -7, 19634, DavisidMm g OF S E2HA T2 HEE2RET L, &
’5 INERAEICEE L7=OMN]. A. Robinson®resolution principle (& H 5 ¥ @A 5 #
MELREND, UTHHFHEIESR) Tholo, Z OIS ITKEEE O K H 72 585K
DAY F 2T LB ARLATND

FRERIE B - - BB, HerbrandDEH, TEABGEY, B0 s 7307 HEET A FNEAX—<

N LIne i - ERREL, WNEEREL, et @ett, EHER, R e s oIS
AGEGERR - B0V L X T AR, kv Ty 7 A, R, A— i, EH

AR T, HHIFEE L HEGm S i uplanner, prologiZ D W TG T 5,

2 BEHFRBOHME
BHEFEHIL, BAREREO-ZOOEM TR REREFETH D, J. A Robinson®1965F D

I B E BT S I break throughZ 52 5 & & HICT19T0FEKICHRE %2 % -
TUTGI VI NRGEAL LD R oL ThDH, ETHELTAHBRITTTHEEK
Ehn (HHEBREGENS LMRBZHL R EDEBNRE LAV Mt 5,
TNEEEEERICRABER L. »oRL T2 ER2VEN 2 ESEERICRBEERT 5,

Bl 21X, Yx(A(X)—=3Y(C(x,y)AD(Y))) & W 9 B & BE 2 130588 80 8 5 42 HE T Vx 3y ((RA(X) V C(X,Y)) A (=A(X)
VDWIDICEFETE 5, &6, TR T OREDO T Oskolemft (skolemBd$ A A) %17 - T
skolemiE#EIZT 5, BT i yIZf(x) & A L TYX((-AX) VC (X FOON A (GAX) VDEX)) & T 5,

Wi, VERRE S ZRELGBBE CHEAINEZSTE —2DOHAL & B XH (clause) EMOUZER
LOHES (BHES) 25250, RYUOHGHIAMOEHEARNELONTZDITTH D,

AT {5AKX)VC(Xf(X)),mA(X) VD(f(X)} & 72 5. $={C,,C,,,C .} VI REDHEAR»L, W

EWVO KRR OEEANE T D NENETRDITIE, ERWO G EE SIS x TS =su{-wpe
B, b, ZOYBRERAAE (FARET AL THHE) THOENIZHEBWOEHEN WX D,
Godel DSE M EHIZC L NWIXEEME EFEHMREMEIIFRE L RN DODWHEH SN2 LIk D,

HerbrandlZ, WHATEENX (F—FrrP—) R5ITHBE O X T v 7 TS O F R R A FE D f)
EFmMENRKRDLERZ L, T LE LTI AT T UfHK (Herbrand Universe) IC& Eh
HAEEMEOEFEF (ground instance) TOIAREIEFR 7T & #xL7- (Herbrand® EH)

L2l 5, HerbrandD Ff & 22 D EEEITTHDEFEDNRTH - 7=,

19604, Davis & PutnamiZ e REMEZHET H2HFH7-2Fhs D-PFRx) 2ERELT-,
THE = bV —2BF0EHORE, —20 )T I (B—0Ol§Ep(t, t,,t)b L IZThic
SRV L D) B HEITRE. ﬁk¢ﬁwﬁﬁﬁ&wmiﬂﬁbtﬁofﬁk%ﬁbf

BRE. RCUTI9VOBEEREN D L2EH T NET L2 (GEST) . bLHAL2UETL2H M H
NEREEZEATLIODOTH D, Lo, THATH B OERITIA SR,



19604, Prawitz{IMERNDITON TWIEHEHFER ~OL B Z REERERICEBT L L &
BWSio7e, ZOHMOHFHOFT R AAREELZBZRHND, REAEBRE~OLBORADLH
NIERKE L THREARRERD, LML, TRTOHESHEZFAX LT 20T MERFHERD
35/‘#’1%))‘3?)0?‘:0

19654E. J.A. Robinsonld B —{t (Unification) |ZH-S< MMAEM A R L ), uhE e
X, Gentzen®DcutHANZH G L-HmAA 2 — 2720 b OHBEARRZRTH D, cutHAl & 1T, AV
B{-A}VC—BVC& W5 HHAIT=EMIEDILERE TH S, Robinsonlid, ZORZNZERTHD (
HEENEREARAARETHNIIHL T ZZHienpty clauseZ B T ENTE D) ZEE R LA, BT,
BE (REER) #8055 >0HEEZR—IZ2T 518N (substitution) & D0 E I 0
ERETHT7NVITY RAL%ERLE, SHORKISIIHREEHE (SLEHE) REKEONBTRS
nTwnb,

1 B R FEFR B O E BEE I O AF 1L 1960 RICHE N MICIT b=, IOV TOHMD H
Sz, £ TI1MHRFEREOsubset TH DA —imBl (Horn logic) OMFFEN 72 Sz, 1951
A Tarski DEID TA. HornNBEALZEF— i, BESHICEEDRWI T IV ((EY T
T, BH—0OiRiE) NEx 1250b0%0 5, flziE, AV(=B)V(-C)V(-D)XP. (=Q1)V (-Q2)i
F—r#iTHD, 1HFHIIBCDoATT Y T A, 2FBIZT-PCTHAE., 3%HIXQLQ2—?
TI—VHEFFIEN D, ZOHFWVWRLT ENLEAICHE SN, TEHRB Y0 /T IV 7 S3ET
H DHprologBh A — VB OB STEL 2o THIXZH O,

3 LispZHAWVWEEHOH L FIEDE K

AN THIGEAF 78 CHE B Z fl /R S 4L HMonkey-Bananaflflf @z & 0 H1F 5, HEOFIZKHAEND
bananalN 5 b FN > TWAhA, WMRICIIHRFN—2H Y —LOY LN KHFIZSE DS TN Hbanana?
REFTHWE, BFICESTFORSEHITHD, YNMITEITHEN?2LEVOIBETHD, =
ORMEBEREEZHNTERET 5,

FTFEHKELEAT S, t,S5%B§@ﬁ?ﬂ%2§ﬁ"@ﬂiﬁﬁ§%§§ﬁ,Soli?ﬂﬁ;@%ﬁﬁ%%ﬁ—

X OB DKRDONMNEE R ITELEEK
SNREHEEANT B, cibanana® 55 T2 HHE T OKRDNE
WICHFER EFReT D,

Onbox ( t) CIREELTHAREICE S TWDE (FARED LGB D)
At (box, x, t) CIREEtTHIIxICH D (FHOLME)
Hb (t) SARBEL TH NI AN T T 2B 720G H

IHIIL, MEEERT D, SITREDES., XIMNEOCEAR LT D,
Pushbox(x,s); X X S—S REsTHEZMEICHL THOREIZEILT S

Climbbox(s) ;S—S REESTHICE > TIRELILT B
Grasp (s) ;S—S REsTH AR ARNFFE2 0o

UEZRWT, MERREZRET S,
@O VxVs(=0Onbox(s) D At(box,x,Pushbox(x,s)))
PFABRICES TOVRITAEXICHLTHER, Y LrOfLEIExE 2D
@  V¥s(Onbox((Climbbox(s)))
BICENLEYLVIEEHED EiIcvwd
@ Vs(Onbox(s) AAt(box,c,s) D Hb(Grasp(s)))
CONMEIZHDIBED LIZFS LI T E2DOhie
@  VxVs(At(box,x,s) D At(box,x,Climbbox(s)))
XIZHEBREWTHNIE T VITEICE > THD
® 3Js(-0nbox(s)) MENTIT T VTR IT T > TR
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L, A"t 250605002 TOLI20D INZERGETROLEIXIsHb(S)D E % & [
IbDThHD, TZTHHETHRILET 2O ZDOREECOEER D,
®  Vs(=Hb(s))
O~@xHHESHFEERICEETLHLO ~O® 2225,
D’ VxVs(Onbox(s)VAt(box,x,Pushbox(x,s)))
@ =0FE=F
@’ Vs(-0nbox(s)V (-At(box,c,s))VHb(Grasp(s))
@’ VxVs(-At(box,x,s) VAt(box,x,Climbbox(s)))
® kU® FxoFEF
O ~® ZHEHcTHrERDE6-5%ES, TAREHEATH D,
Onbox(s),At(box,x,Pushbox(x,s))
Onbox(Climbbox(s))
-0Onbox(s),-At(box,c,s),Hb(Grasp(s))
-At(box,x,s),At(box,x,Climbbox(s))
=0Onbox(s;)

~Hb(s)
72d5 . ~0nbox(s)iZs, & A L 7= (skolemfk) .

COEESICERAEITH, FDrefutation (KE) 1ZH 2 IEXRDO LSk D,

[ =Hb(s)] [ Hb(Grasp(s)),=Onbox(s),~At(box,c,s)]
s« Grasp(s) (3
-0nbox(s),=At(box,c,s)  |[At(box,x,Climbbox(s)),-At(box,x,s)]
s<Climbbox(s) { X4—¢
[Onbox(s), At(box,x,Pushbox(x,s))]  -At(box,c,s),~Onbox(Climbox(s))
X<—c (3 s<Pushbox(c,s)
Onbox(s),~Onbox( Climbbox(Push(x,s))) | onbox(Climbbox(s))]
4 s<Pushbox(x,s)

-0nbox(s,) Onbox(s)

4 s<s, (FIHIIRER)

nil (Z£Hi)

Z 9 LT, refutation®fEHR, EHE2EG-OTFIEELRD, LN -> T, FJHb()IETE &S,
PRI ANTTREND Z LI DTH D,
Z Drefutation®unification(fXA) DHERBZIEICT- X o> T ¢/RD L H TR D, Sy S, =
Pushbox[c,s,]—s, =Climbbox[Pushbox[c,s,]]—s; =Grasp[Climbbox[Pushbox[c,s]]]
2D2FD FEARTTOETIZHEA T (push box), FHIZE > T(climb box)., HEIZAAFTFITF
ZMIE L TENEDO2Tr (grasp banana) L \WH FIETH 5,
IHIEFIERZAEMBEHTELELOTHY EHFREZFAHA L TFIEOGK TH H, refutation
BERZOLOPEROREHTHY FIEOEK ER2DDTH B,

PLE% . TLISPTE NI 7-resolution” 1 7 5 A& LLET. T5600 CEiAs LEE L Ta7e (D)
FPHOTFT—%, FLTFarl5500SREBRETANT S,
—CLAUSE((x—(HB X))) Hi{-Hb(X)}DEFH
~CLAUSE((—(ONBOX X) —(AT BOX C X) (HB (GRASP X))))

_3_



&i{~0nbox(x), ~At(box,c,x),Hb(Grasp(x))} D E %
—CLAUSE(( (ONBOX (CLIMBBOX X)))) fii{Onbox(Climbbox(x))}» E#%®
+CLAUSE((— (AT BOX Y X) (AT BOX Y (CLINBBOX X))))
Hi{-~At(box,y,x), At(box,y, Climbbox(x))} D E #%
—CLAUSE(((ONBOX X) (AT BOX Y (PUSHBOX Y X)))) Hi{Onbox(x),At(box,y,Pushbox(y,x))}® %6
++CLAUSE((— (ONBOX S0))) fi{-~Onbox(s0)} ?iE 5
—UPC() resolution”u 75 ADiLE)
—STOP AT

AN D ELispA 2 =TV EZPREEHO T 77 LB Ligd 5, RHICCLAUSEY 1
T T LB OT —FRX—=2 %D, ¥ o Top CHEMRESOLVER A & 72 5,
ARGUMENTS OF RESOLVE

(3 (ONBOX (CLINBBOX X))) (*T+) NIL 1 GIVEN) =Hb(x)@D & Onbox(Climbbbox(x))@ > & {H
(1 (NIL (HB X)) (*T) *Tx 1 GIVEN)

((ONBOX (CLINBBOX X)))

((HB X))

VALUE OF RESOLVE

FAIL SN

ARGUMENTS OF RESOLVE ROMMAGOE TEM AR D

(1 (NIL (HB X)) (*T) *Tx 1 GIVEN)

(5 (((AT BOX Y (PUSHBOX Y X)) (ONBOX X))) (xTx) NIL 1 GIVEN)

NIL

((AT BOX Y (PUSHBOX Y X)) (ONBOX X))
((HB X))

VALUE OF RESOLVE

FAIL TR

A2 LT, aHb(x)D & {At(box,y,Pushbox(x)),Onbox(x)}® @& 1 & KB,
wAZ . —Hb(x)D & {Hb(Grasp(x)),-At(box,c,x),~Onbox(x)}@ ® & H} % & A 5k 2
ARGUMENTS OF RESOLVE

(@ (NIL (HB X) (*T* (4)(5)) *Tx 1 GIVEN)

((2 ((((HB (GRASP X))) (AT BOX C X) (xTx) NIL 1 GIVEN)

((HB (GRASP X)))

((HB X))

ARGUMENTS OF UNIFY unification” w2 T L)

(HB (GRASP X)) (HB Y4)

VALUE OF UNIFY

((Y4 GRASP X))  Z¥y4lZGrasp(x)& A

ARGUMENTS OF UNIFY [ =Hb(x)]® [ Hb(Gasp(x))],~At(box,c,x),~Onbox(x)®
(ONBOX S0) U

(ONBOX J1) | =At(box,c,x),=Onbox(x)|@®

VALUE OF UNIFY

((31 S0)) BRSO &R A

VALUE OF RESOLVE

(NIL (AT BOX C U) (ONBOX U)) LY Ly h{-At(box,c,u),~Onbox(u)}D% 5 %
ARGUMENTS OF RESOLVE X5 lzdepth first search CEMHA1T

(7 NIL (AT BOX C U) (ONBOX U)) (xT%) +T* 2 (1.2))

(3 (ONBOX (CLIMBBOX X)) -At(box,c,u),| =Onbox(u)|@ [Onbox(Climbbox(x))|®
NIL 4

((AT BOX C U) (ONBOX L)) \ﬂAt(box,c,CIimbbox(u))\
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ARGUMENTS OF UNIFY

(ONBOX (CLIMBBBOX X))

(ONBOX Y1)

VALUE OF UNIFY

((Y1 CLIMBBOX X)) ZEHY 1T Climbbox(x) & A
VALUE OF RESOLVE

(NIL(AT BOX C (CLIMBBOX U)))

ZH LT, LY ARV b -At(box,c,Climbbox(u)® % 1% % .

Z D%, ®&@0nbox(Climbbox(x)). ® & ®At(box,y,Pushbox(y,x)),0nbox(x) & & H & i 7 5 &
B, WIL®LDERHLOE/H D,

ARGUMENTS OF RESOLVE

(8 (NIL(AT BOX C (CLIMBBOX U))) (xT+ (3)) T+ 3 (3.7))
(4 (AT BOX Y (CLIMBBOX X)) (NIL(AT BOX Y X))
ARGUMENTS OF UNIFY

(AT BOX Y (CLIMBBOX X)) [=At(box,c,Climbbox(u))|® | At(box,y,Climbbox(x))],~At(box,y,x)@
(AT BOX C (CLIMBBOX Y1)) U
ARGUMENTS OF UNIFY ©)

(CLIMBBOX X)

(CLIMBBOX Y1)

VALUE OF UNIFY

((Y1.X) (Y.C)) xiCuz AL yiZe2RA
ARGUMENTS OF UNIFY
(AT BOX C (CLIMBBOX J))
(AT BOX C J1)

NIL

VALUE OF UNIFY

FAIL

VALUE OF RESOLVE

(NIL (AT BOX C U) LY AR} OQ%E5D

wIZ. =At(box,c,u)® & -At(box,y,Pushbox(y,x)),Onbox(x)® & D& H %17 9
ARGUMENTS OF RESOLVE

(9 (NIL (AT BOX C U)) (xT* (3)) T 4 )8.4))

(5 (((AT BOX Y (PUSHBOX Y X)) (ONBOX X))) (xT%) NIL 1 GIVEN)

NIL
((AT BOX Y (PUSHBOX Y X)) (ONBOX X))  [=At(box,c,u)|® [At(box,y,Pushbox(y,x))],Onbox(x)®
((AT BOX C U)) 4

ARGUMENTS OF UNIFY Onbox(u)10)

(AT BOX Y (PUSHBOX Y X)) ylZeZ A, y1iZPushbox(y,x) & A
(AT BOX C Y1))

VALUE OF RESOLVE

((ONBOX U))

X 512, Onbox(u) & -At(box,c,Climbbox(u))® % &k 4 5 2 KK,
f 212, Onbox(u) & =Onbox(sy))® Z E i L TNILE 72 0 GEB XA+ 5

ARGUMENTS OF RESOLVE
(10 ((ONBOX U))) (xT* (8) (9)) T 5 (9.5))



(6 (NIL (ONBOX S0)) (xTx) NIL 1 GIVEN) [ onbox(u) | | =Onbox(s0)]

ARGUMENTS OF UNIFY i)
(ONBOX U) NIL
(ONBOX S0)

VALUE OF UNIFY

((U.S0)) ulzso & fRA

VALUE OF RESOLVE

NIL

*PROOF

(3 (ONBOX (CLIMBBOX X)) GIVEN)

(8  —(AT BOX C (CLIMBBOX U)) FROM (3.7))

(9  —(AT BOX C J) FROM (8.4))

(10  (ONBOX U) FROM (9.5))

(11 CONTRADICTION) FROM (10.6)

refutationff ik D X 512785,

[Hb(X)] [ Hb(Grasp(x)],~At(box,c,x),~Onbox(x))

a3
-At(box,c,u),;-Onbox(u)] [Onbox(Climbbox(x))]
4
[ =At(box,c,Climbox(u))] [ At(box,y,Climbbox(x))],=At(box,y,x)
4
[-At(box,c,u)] | At(box,y,Pushbox(y,x))], Onbox(x)
4
Onbox(u) —|Onb0x(so)
U
NIL

B, ZDOrefutationi@fe TiT o 7~unification®VJ A hZ A vy 7 L TWDHDOTI b
NEBEZHEEL T ERICHEARTZLIBRFIEOERNBFREER D, TNEITI> T 0T T A
PROGRAMGENERATORZ 1ER L E v F — N F FMED FIaZ G L 7=,
—PROGRAMGENERATER((-(HB W)) W)
—STOP
FUNCTION,ARGUMENTS,,
PUTPROP(MAPCAR (LAMBDA (L) (COND ((NULL L) NIL)(T (CONS (CAAR L)
(MAPCAR (CDR L)))))) EXR)
PUTPROP(PROGRAMGENERATER(LAMBDA (U OUTPUTVARIABLE) (PROG UNIFYLIST1
UNIFYLIST2 SUCCESFLAG GENERATEFLAG A BBB)(SETQ BBB OUTPUTVARIABLE)
(LIST OUTPUTVARIABLE)(SETQ UNIFYLIST1 (LIST UNIFYLIST1))
(COND (NULL (EQ (CLAUSE (CONS (GOUTE «) J)) (QOUTE OK))) (GO FAIL)))(UPS)
(PRINT UNIFULIST1)(PRINT (REVERSE UNIFYLIST1)) (COND ((NULL SUCCESFLAG)
(GO FAIL))) (SETQ A (HHH (REVERSE UNIFYLIST1)) BBB)) (PRINT A) (RETURN A)
FAIL (PRINT (GOUTE SHIPPAI )) (RETURN A))) EXPR)
(NIL(W.Y1)(Y1.GRASP X1)(X1.Y1)(Y1.CLIMBOX X1)(X!.Y1)(X2.C)(Y1.X1)(X1.Y1)(X2.C)
(Y1.X1)(X1.Y1)(X2.C)(Y1.PUSHBOX C X1)(X1.X1)(X1.50)
VALUE OF HHH
(GRASP (CLIMBBOX (PUSHBOX C S0))) FIEO AR EHTWD
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*x x * xEND OF LISP JOB
JOB TIME 5MIN 547 MSEC
1 GARBAGE COLLECTIONS

uplannerid A > 2 — 7V Z O TREE NS, TR Ry 7 ERVERLRNST,

4 yuPlanneriC K 5#HmEH
puplanner& W\ 95 7' 7 7 A EEEIIMITOAL Lab. TA LEIREMIEOE R & L TI9TIHICHRE
N, FREABAIIC. HewittiZ XD D TEFDY 7t k%G, J. Sussman, T. Winograd, E.
charniak”APDP-10D T S S|Z, F7/=Stanford K THB. G Baumgart?® A > U A hLT7=, &
HIZ, MITTII BRI OCONNIVERZBAFE L7z, NLHAEICET 2 EERM T oMo SHEIIEL
HKEINTWD, uplanner? FEA M REHIL, E AR R IZ éu 7oV fRAEBHELE L CE L (goal
oriented), #EFHZ HENMIZITWVWHI D Z ETEDREDITEREIC NNy 7 8T vF 7 (backtracking)
DBIERST — I RXR—ATONRY —v~v o F U I R™bb, ZOZiExE AV T2 TR~/ Monkey~
bananafl O LR A BT 5, uplannerlTFHEMRFTLEN AR TH L ENFH TH D, UUTIX
Stanfordj((“r’)LCJ: A7l S ADEEO e ha L Thb,
4k *MICRO—PLANNER %
>>>TOP LEVEL
LISTENING TAVAL
?2(THASSERT(CLIMBABLE BOX))
((CLIMABLE BOX))
?2(THASSERT (BOX AT A))
((BOX AT A))
?2(THASSERT (MONKY AT B))
((MONKEY AT B))
?(THASSERT (BANANAS AT C))
((BANANAS AT C))
?(THASSERT (MONKEY OFF BOX))
((MONKEY OFF BOX))
?2(PUTPROP *REACH’(THCONS (XYZ)(MONKEY GETS BANANAS)
(THASSERT(MONKEY WANTS BANANAS))
(PRINT(QOUTE "THE MONKEY THINKS HE WANTS SOME BANANAS™))
(THOR (THGOAL (BANANAS AT (THV XYZ)))
(THFAIL THEOREM (QOUTE “YES,WE HAVE NO BANANAS®)) )
(THASSERT (MONKEY AT (THV XYZ))(THPSEUDO)(THTBF THTRUE))
(THOR (THAND (THGOAL (MONKEY AT (THV XYZ)))
(THGOAL (MONKEY ON BOX)) )
(THFAIL THOREM (QOUTE ”"MONKEY DID NOT MOVE MONKEY.NOT WELL”))
(THERASE (MONKEY WANTS BANANAS))
(PRINT (QOUTE ”"MONKEY GETS BANANAS™))
(THSUCCEED THEOREM(QOUTE SUCCESS)) )’ THOREM)
(THASSERT REACH) 71275 AREACHZB
REACH
?2(PUTPROP *MOVEBOX’ (THANTE (X Y Z)(BOX AT (THV X))
(THGOAL (BOX AT (THV Z)))
(THOR (THAND (EQUAL (THV X)(THV Z)) (THSUCCEED THOREM)) T)
(THGOAL (MONKEY AT (THV Q)))
(THOR (THOR (THGOAL (MONKEY OFF BOX))
(THAND (THNOT (THGOAL (MONKEY ON BOX)))
(THASSERT (MONKEY OFF BOX))) )
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(PRINT (QOUTE ”"MONKEY NOTICES HE IS ON THE BOX”))
(PRINT (QOUTE ”"MONKEY GETS OFF THE BOX"))))

(THOR (EQUAL (THV Q)(THV Z))

(THASSERT (MONKEY AT (THV Z) (THPSEUDO)(THTBF THTRUE)))

(THERASE (BOX AT (THV Z)))

(THASSERT (BOX AT (THV X)))

(THERASE (MONKEY AT (THV Z)))

(THASSERT (MONKEY AT (THV X)))

(PRINT (LIST (QOUTE "MONKEY MOVE BOX FROM”)(THV Z)(QOUTE TO)(THV X)))

(THSUCCEED THEOREM)) ’ THEOREM)

(THASSERT MOVEBOX) v/ 7 lmovebox &k

2(PUTPROP *CLINB*(THANTE (X Y Z W S Q)(MONKEY AT (THV X))

(THGOAL (MONKEY AT (THV Q)))
(PRINT (LIST (QOUTE ”"MONKEY IS AT”)(THV Q)) )
(THCOND (THOR (THGOAL (MONKEY OFF BOX))
(THAND (THERASE (MONKEY ON BOX))
(THASSERT (MONKEY OFF BOX))
(PRINT (QOUTE ”"MONKEY NOTICES HE IS ON THE BOX"))
(PRINT (QOUTE ”"MONKEY CLIMBS OFF THE bOX”)) ))
(THOR (THGOAL (MONKEY AT (THV X)))
(THAND(THERASE (MONKEY ON BOX))
(THASSERT (MONKEY OFF BOX))
(PRINT (QOUTE ”"MONKEY NOTICES HE IS ON THE BOX”))
(PRINT (QPOUT ”"MONKEY CLIMBS OFF THE BOX”) ) )
(THOR (THGOAL (MONKEY AT (THV X)))
(THAND (THERASE (MONKEY AT (THV Q)))
(THASSERT (MONKEY AT (THV X)))
(PRINT (LIST (QOUTE "MONKEY GOES FROM ”)(THV Q)
(QOUTE "TO”)(THV X))) ))
(THSUCCEED THEOREM (QOUTE SUCCESS)) )
(THFAIL THEOREM (PRINT(QOUTE "WHAT MONKEY WANTS ——-")))
(PRINT (LIST (QOUTE "THE MONKEY WANTS SOME ”)(THV Y)))
(THGOAL ((THV Y) AT (YHV S)))
(PRINT (LIST (QOUTE "MONKEY NOTICES THAT”)(THV Y)(QOUTE ”ARE AT”)(THV S)))
(THOR (EQUAL(THV X)(THV S))(THGO A))
(THOR (THAND(THGOAL((THV W) AT (THV 2)))
(THGOAL(CLIMBABLE (THV W)))

(PRINT (LIST(QOUTE ”MONKEY NOTICES A”)(THV W)(QOUTE ”AT”)
(THV 2))) )

(THFAIL THEOREM
(PRINT (LIST (QOUTE ”ALONE IN THE WORLD WITHOUT A FIREND”))))
(THOR (EQUAL(THV Z)(THV S))
(THASSERT ((THV W) AT (THV S))(THPSEUDO)(THTBF THTRUE)))
(THOR (THGOAL(MONKEY AT (THV S)))
(THAND(THERASE(MONKEY AT (THV Q)))
(THASSERT(MNKEY AT (THV S)))
(PRINT(LIST(QOUTE "MONKEY QOES FROM”)(THV Q)(QOUTE "TO”)(THV S)))) )

(THAND(THOR(THERASE(MONKEY OFF (THV W))) T)
(THOR(THAND(THASSERT(MONKEY ON (THV W)))
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(PRINT(LIST(QOUTE "MONKEY CLIMBS ON”)(THV W))) )
(PRINT(QOUTE ”"MONKEY ALREADY ON BOX BUT YOU KNEW THAT™))))
(THSUCCEED THEOREM)) ‘THOREM)

(THASSERT CLIMB) a2/ ACLIMB % B8

CLIMB

?2(THGOAL (MONKEY GETS BANANAS)(THTBF THTRUE)) #&Rl& AJ)

THE MONKEY THINKS HE WANTS SOME BANANAS BRERBAA, LTRGBS T S5

("MONKEY IS AT ”B)

("THE MONKEY WANTS SOME ”BANANAS” ARE AT ”C)
("MONKEY NOTICES THAT ”"BANANAS” ARE AT "C)
("MONKEY NOTICES A "BOX” AT ”A)

("MONKEY IS AT ”B)

("THE MONKEY WANTS SOME ”BANANAS)

("MONKEY NOTICES THAT ”"BANANAS” ARE AT "C)
("MONKEY GOES FROM ”B TO ”C)

("MONKEY MOVES BOX FROM ”A TO ”C)

(MONKEY CLIMBS ON BOX)

MONKEY GETS BANANAS

SUCCESS TR & 72 B

5 MBI S II v FiEprolog

2 THLEALE 1 BRFEGREICK T 2 EHIEHOHIER PrologD B RICH D, TD Fhixmy
EIXT.A. Robinson®EHHEBICESWT WD, 19744, iyy/ﬁfj(@R.A.Kowalski(6)75§
BRFERBEE IR VI IV EBEEARTHE T 0 S I9I VT OBZERE L, £, 200
HREZ~vNLEA 2 RKDColmerauer PR L7, S5V NTKOD. WarrenBNZE DO R W
B R A AE - T2,

Prolog T x 5 ik iE DO % R iTHornfi (727N 1HOEY 77V LnE i WE) OELST
boH. THERADEIICET B, ()NiEprologl, AA BIZT kA
O B < A NAACAA (B:=A A, ,A)

® B +. (B.)
® S A NANCAAL (ALA A

n
@ “—. (:-)
DlZuplanner® THCONSIZ *%fjix L goal-oriented 72 & #E 3¢,
@IXHASSERTIC YU 7252 KX TH 5, FEEZITABRICHY,
@IXTHGOALD HFE LI Y 7= 5, EMSL,
@ITFEAH £ LSTOPTIZRH ST %,

PrologiXHorn#iZ# ik S5E & L. SLDEHE (Horn#ilZ R - 72 SLE L) ZHEGmBAIE L7~
n7I7IVIEHRTHLENVZD,

B 72 LR OO il B % E B IC Prologll N T b,

1. human(turing). TuringlXhumanT® %

2. human(soctates). Socratesi{ZhumanTd %

3. greek(socrates). Socrates|Greek TH 5

4 . human(newton). Newton{Xhuman T %

5. fallible(X):=human(X) X2 human72 5 ¥, XiXfallibleT®» %

MOIZZ B EPrologry — X _X—RIT AT 5,
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WIZ, ” FU Y ATHEZZEZ LT WAITH#HL?” LIV EZ@ORTEST & -
greek(Y),Fallible(Y). L 720, Zhz AT 25, U TFZED7 1 k =z (SWI-Prolog) TH D,

1? —[user].

: human(turing).

: human(socrates).

: human(newton).

: fallible(Y): —human(Y).
2?7 —fallible(Y),greek(Y).
Y =socrates

WO RE RN SocratesTHH I L AL TIERLTWD,

|
|
| greek(socrates).
|
|

prolog ClIHornEi L2 22O TRETE 2 RFEICHIFANH D, #Hl 21X, 2 THEH-
Monkey-bananaf#] & T4} o 72 ik & VxVs(=Onbox(s) D At(box,x,Pushbox(x, )X FH I E T 5 & {
Onbox(s),At(box,x,Pushbox(x.s)} & EEV 7 T L3 2 D& 725> CTHornfli T < 72b, Lo T,
ZoFEE0ERA TldprologZzflio THITF A2V, L2rL, ZHRIEMEOERLICFERA S 5, 1.
Bratkol3 k@ £ 3 Z2prologlt X 2 k% biF Tz (7,
L. MBOHRIIZANFTFIFRHEY FFCTHDH, BOBICHEDIENTHY ., $LVIE KT OFFIZ

TN

S>TW5, ZOMEOERL (RB) DD, KRETH % state(X,Y,ZW) TE T, XiT ¥ /L DK
MfE, YIV LV OEENE, ZBZAOME, WIEITABATFTTFTE2R>TWLINnENERT, Fo T
WitiXhas, W72l fviXhasnot TH 5,

Rz Z{bsEMET, ONTFE2H0L, QFICED, Q2. @FHEREL, D4
DK LTEbDEER D, prologRBITRDOEY TH D,

Omowe(state(middle,onbox,middle,hasnot),grasp,state(middle,onbox,middle,has))

@mowve(state(P,onfloor,P,H),climb,state(P,onbox,P,H))

@ mowve(state(P1,onfloor,P1,H),push(P1,P2),state(P2,onfloor,P2,H))

@mowe(state(P1,onfloor,B,H),walk(P1,P2),sate(P2,onfloor,B,H))

WEEE LTk, YABRANTFTFERND BN EFK T canget(S)E EAT 5, fRHE ST#/I/ EPaAlva
FTEboTWRITHE, SbR<FHBERDL, FABTTIEATTE2E o TWVDHIKRE

@canget(state(_,_,_,has))75§/g\ LB, _idXdon’tcareTHH, Tz, 47L/I/7b>«lj( ES1T/NF
FTaEmNnD (FHE ﬁ%a@)@i IRAESL LARRES2ADMPBFIE L, S2THAT T2 WM 556
Thbd, prologRBlIFRDOEBEY L70d, TNIEFH/OFRE ERD,

®canget(S1):—mowve(S1,52),canget(S2).

LE, O~®%prolog7y —# X—XIZASHLTEL, 22T, PiEA"TFTFETNDL D E N
IWDE R ZprologD?—EF— N TANT 25, #HHIREE ILstate(atdoor,onfloor,atwindow,hasnot))
THRYE D,

®canget(state(atdoor,onfloor,atwindow,hasnot)).
prologD & 2 1dyesTdH L, prolog® B ARIFTL T DO LI D, xXITKETHY | HBhORAT
BERRIC X A Bbacktrack DBEREN H D, Zhiduplanneril b b o7 b D TH 5,

YH X

\ canget(state(atdoor,onfloor,atwindow,hannot))\

l——grasp——x
J——climb—— X
J—=—push——X

Jwalk(atdoor,P2)

\ state(PZ,onfloor,atwindow,hasnot)\

l——grasp——x
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l——climb———————state(atwindow,onbox,atwindow, hasnot)

{ 4
l<—<—<backtrack > <4<+ <+7 l——grasp—— X
¢ T delimb
lpush(P2,P2?) | state(atwindow,onbox,atwindow, hasnot)]

N lgrasp  lclimb Jwalk  lpush
J——grasp— X X X X X

Jelimb

\ state(PZ’,onbox,PZ’,hasnot)\
lgrasp P2’=middle
| state(middle,onbox,middle,has)| # T

6 BbVIZ

BEHIT30REATICLisp % AV 7 uplanner® HA# OB % Y iciby | @l T 0 7T Ax AWz
FIEGREZRLTERBE DD, HTITFHELONNY a2 TEHL prologTWAWNWAE LA TN S,
ANTHEMEOHGHSHENI B ZSIBEINZTOLBERNBEHL VDI N, ToL—VFIh
H3DODWHTHDHENSTIV, EFNFERLBLOMAE TN DEI Do TIEDFRIME L7228,
ZOMITMBPEDLsTehENnzIE, "— RV TEMOESRTH S, VLS I HEFOREIZE
IEL TP AT LAY RT v Xy VT HEIFOEN, BENRESRIIEEZRAED D
DORD D, piEE & I3t (BE. ERE) DERMEFARERER > TVDLIHDEZ W, =
VEa—FEMAOWTIERH SN FE O MBEIIE 21X, 19764, Appel, W. Haken23 i\ 7= & o
NHZMEMBERERNS D, 1982FENDHI2EFEFE TOIVEBEBER KL o270y NES5
Rara—2OWENR{TOIL, prologlii B EFEGHC 20w~ GE/ A~
B N ENT, EALICIZS —HTho=NANLTHE, EEREXE, OR, ¥YI a2l —
varv, EEE,. T XA CMEROIEASES/AfREIR TS, AREZLNRD LT
LIERTFHICATLHEORAS, BLEICKSL EOIZIEE S T &), 5 5SSHHEER T
BRIEHEIC LD RSB Cprologt FOMAMRESCHBE 2 AR TWL2aRR13H 5, PO
By Bk T 2 A O BB L OEBIIEFZOHMOEDLY DREFELETHDL EEZTND
SHZIOETH D,
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