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TANAKA (Department of Information and Computer
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ADAM (ZAMITH 3. Human (ADAM) w
EVE RAMTEH 3. Human (EVE) @
EVE REATHS. Sinner (EVE) @)
FTRTOAMRRY P Vx(Human(x)—+Fallible(x))

= ~Human (x)¥ Fallible (x) (4"

MOPTSTRERL AN

WEH? Jy(Fallible(s),. Sinner(y)) ?

~Fallible(y)” ~Sinner(y)

@

. ~
~Human(y)" ~Sinner(y) ~Fallible (EVE)

(©) @ I@

~Sinner (ADAM)  ~Sinner (EVE) ~Human (EVE})

0] ®
B-2 BHFERBIC X 3HEROF

HSBAIOEY a—VHRREL NS, FHERAR
ZERTIHERELTRVONE, Ty Vv —2BR
B(E7V— 42 5 3 AR IRE (stereotyped
situation) KT 2 @¥MARBEL T3, (i)7Vv
— ADEVFRONTOEHOEH, (i) /-HERAY
ICHBRENTHWBEDT, H3BEOHE - HERLTE
TH3, BOKEEED->TH3E. ZhidbbiEva
— VR RREL SIS EEEREEENLCERTH
3. B-1IERL T NTOERERC DO THERT 3
EENLDNDOT, AWTRERT I2MB~R—XDIEH
FlicBMld 3 BEEAICHE - CHBELHBELAMT 3
ZEEDB.

(a) —REREREZRAVER

R-2 i3 M EHE (Robinson, J. A.; 1965) ic k 2#
BEOMULMETH 5. —HRERETR, ARG
@D No.(1)~(4) BTRTE—V_XVDOBBORETH

1. (THASSERT (ADAM HUMAN))
2. (THASSERT (EVE HUMAN))
3. (THASSERT (EVE SINNER))
4. (DEFPROP THEOREM 1
(THCONS (X) (?X FALLIBLE)
(THGOAL  (?X HUMAN )
»
5. (THPROG(Y)
(THGOAL (?Y FALLIBLE) (THTBF THTRUE))
(THGOAL (7Y SINNER))

)
(?Y FALLIBLE)
(?X HUMAN)
?X=ADAM ?X=EVE

backtrack

(ADAM HUMAN) (EVE HUMAN)

i
(ADAM SINNER)6 (EVE SINNER)

B1-8 PLANNER 2B /iERof

MBR—-REEOEH 1233

P1. IF the animal has hair, THEN it is a8 mammal.
P 2. IF the animal gives milk, THEN it is 2 mamml.
P 3. IF the animal has feathers, THEN it is a bird.
P4, IF the animal flies, and it lays eggs, THEN it is a bird.
PS5. IF the animal is a mammal, and it eats meat,
THEN it is a carnivore.
P 6. IF the animal is a mammal, it has pointed teeth, it has
claws, and its eyes point forward,
THEN it is a carnivore.
P7. IF the animal is & mammal, and it has hoofs,
THEN it is an ungulate,
P 8. IF the animal is a mammal, and it chews cud,
THEN it 1s an ungulate, and it is even toed.
P9. IF the animal is a carnivore, it has a tawny color, and
it has dark spots,
THEN it is a cheetah.
P10. IF the animal is a carnivore, it has a tawny color, and
it has dark stripes,
THEN it is a tiger.
The animal

1. has hair.

2, has pointed teeth.

3. has claws.

4. its eyes point forward.

5. has a tawny color.

6. has black stripes.
P1

@ is 2 mammal. —Q
Pé6

is a carnivore. — @D
P10

® is a tiger. — GO®

B-4 Fogsvay v RFLOHE
(Winston, P.H.: Artificial Intelligence pp. 145-146,
Addison-Wesley (1977))
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Pattern-directed Invocation
?Y=?X &= (THGOAL (ADAM FALLIBLE)
(THUSE THEOREM1))
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BHRELILETHEAD.

(d) 7v—s0@&ERANERERY
Minsky, M. 2 ARJORABRIKBNTIV—2&
57— s BENBEECRYZREL TN BT LEIEH
Ute. ARMSEr2RBBLUAOTBL X5 &7 5 &
%, EEOXRKEG TR, THicBiELBxiH
BltxhBERE-EEL TS, Z0b0oRN%E
ERTACLRTERN. 20 &S LHEESREY
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GROUP FRAME
TROUP SIZE
——
CONSTRUCTION PROGRAM
Top
A-KIND-OF
SIDE | ]
SMILAR-T0
SIDE 2 13
DESCRIPTION

!

RELATIONSHIPS FRAME

-8 T—FD7Vv—sRBOH

(Winston, P.H.: Artificial Intelligence, Fig. 7.2,
p. 183, Addison-Wesley (1977))

TO OBJECT FRAMES

* Hewitt OT AR TERESH 1977 iz u-ACTOR 15 £H
2T 1JCAI-77 KRR L. ACTOR L2 TIRXR 7) %
BR.
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SWETH2, (HBEOABNE IV -LLET
nTHY, TORIR 7V — 208V FIZBET 5 m%
bEETITVS, ()7 Vv—sldBE#ELS TR
2RETHCLENTES. KROS5 3=>D/iEE—
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EE) S RmE 2
XMV IVICD D,

3.2 4-ACTOR %R \/=3%H

3.1 o HHEITR~ /- kS, MBOBWEEROT
AR T LN e Va— VR AT EH
BOBRENMNETHS. KRLW £ FRL® %5 |3R
DOEEICNNTE—2D 7 o —F L LTHRIN
7z. KRL ® FRL i 7 v —a%EWicLTED, B
BNEROERD LicFRAmBEEHL X>L 753
HaThH2. THCEET 52 ABlTFH s TEDIO
3. ZOBE, FoABNENERSIIHOFHRE LK
Adh, FEEIBEYVa-NMlEE RO EBBEL
V. EO—FRE LT u-ACTOR* %A\ 7+ i D
RBLEEEMREL P, DITic #1-ACTOR o
WTHHIDLMEEMZ LS.

RIERRY A7 A8 K&EL18BE, FLVBEDE
MPEEOHRBEICIE>TL 3. TNRMAT 3 HEE
LT —DDYRFAEONDARY ) X b LIE
Hh3bOAMT ZFESAONTVE. XAV y
YR Mid, ZhEnBL TN SHEEEERT 57
DORBLEFRELDLDOTHB. THbE—DDOM
BEBEORECAY, ThEhOEEE R <Y 4 Y
AMCBRESEDE. COLE, BARY Y YR MRIR
LCHOIL THA ORIBEZ R 0TI, LESHE
BERZRL BENSRBETS. COLINUFHCLD
REGMBERUTOLSCEMN S, FEELEE
KAt 5. H2BIBICONTENEELIENTES
ARY ¢ YR MBEELLGNIE, TORIBEELIC
SELTHRECRIEICSRL, BRTECLDTES
ARy » YR 2T, bLEELRCLDTES
ARy p YR MBEETIE, ThiERETE. 20
DRy » ) 2 Mo BRELHREED,
RROEFEREEF=zv 7L, BOOXRY 3 YR}
CHREX-2 DT 5.

ZDARY ) A FREHEBRETERL -0 b8 u-
ACTOR T#% 3. A _¥Y % )X MIEWICHIIL T
BEL, »OEOBHERBRERICORCTbIL
Hhidizs 721, ACTOR 2 (Hewitt, 19737) 3

ARY YR VERO-DIKBNNEESEEZ T
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o REXATRRY » )X MEOEBZBMOFRE £
vE—VEEOHICHRET 5 &, HRE/NHAE A
ACTOR L35 &Ik 3 i#&D#H—1t, Continua-
tion (#%:4) OERSTH 3.

#~ACTOR 2RO TaB~< — X # HRL -84,
% £-ACTOR (R=_¥ % Y R }) IZEEO/N 1ol
KitHisL, u#-ACTOR icxtisd 2 ashicil+ 3 &
WMAERELED > TREETS. L&A “F s
$%5 #-ACTOR RFRIiCBIT 34 E (ROBEEPE
BICEZI D, RENBREE-12DT2 (F&21T
HETRT). REOHE, 1350 ¢-ACTOR 5
HNCHBEEETsE & 552, p-ACTOR itk b
BEEShi-mi~— 2 i3, HraBsiisasnsg
TRIK, 2hoom@BER>FHE (ChbmBTH
3) HEW|L, MBEAOHROTTETH 3.

(1) u#-ACTOR otk

FROABE RT3 THHRN I ESNaBRER
BT 57— 48B LU #-ACTOR ic#F L - 51504
(LISP #HWTTR) 5L -TWH3.

(a) 7TBYIEHE (SCRIPT): ®-6 IR A& TR
WEN 3. 727U Hewitt, C. 3 PLASMA (PLAn-
ner-like System Modeled on Actor) AL 7225,
EEBEILISP 2V, (1) A ve—Yerei—y
REAEDLCZAZOD 44 THERAL TS, EHER
“V DDNVT F AR E—VRARAEHTH 3.
W=D 52— RARERICHIST 3 EMITIE
SEERE ‘) AM3 B, 12 Xid ?CONT iextLTid
ICONT A1 3. 2%N iz A v 4 —Y D EE %n
LDARETE. v v—VEBERRZ2I/ELTA v %
—~YORE, F—-20BBEicEbN 3. “MES:” 2
X ye—, ‘RE:” REEZ®KLTWH 3, “TO:
?CONT” ik 2 £ b T. ICONT 0 AE H
“NO-ONE” 72 5 BEMBRETHD, “ME” 125 4 »
- UEEXL S 4-ACTOR TEET 2 ¢ & %4k
LT3, BERY I —F VERIEETHS.

script:=((message-pattern; rule;;---rule;n)
(message-pattern; ruleg;---rulegy)

(message-pattern, ruley, --rulepq))
message-pattern=(MES: ?%N content TO: ?CONT)
/(RE: ?%N content)
rule==((P-C: programy,-:-programp,)
(N-C: programg,---programgs)
(C-E: program,y---program,y))

R-6 THERSoRE

M- LD 1235

(1) =B —20HHEEETTELDDT 0 ST A
OERAETHD, Z20WA» 5153 “P-C:” 3aTiE%k
HEEET S “N-C:” R MtLERL, HET
3. REEHIT “C-E:” vEbih, FESH (&
L OMHERM) 5 &hs & 2RI D p-ACTOR
KEDEDIEA Yy =V EIDELERTS. LD
FHRIRDL S KAWL B, Ay t—YDHER
#~ACTOR OWEBRMEA 7 = v 7 (BTR%EH), E»
DOu-ACTOR o HEISBEEEEL 12 b, AR
BEEREL (FHERHE), 3D u~-ACTOR T A » 42—
VERD (REER). R ORRRETE LUXEFT
RBERTHEBCESTS 5. WREH BRGSO
el AHBERICETENLETNIENES L0,
REBRGBO T 0 /5 ARYTICRTARTS 3.
FEHEIR, & t-ACTOR OF — A EIiET 3 7=
Bic 3 DD AN (FGET, FPUT, FREMOVE) %
EICENTEE. ChoDBMT FRL ox i LB
S ETH 508 Bi¥ic7v— 44 (--ACTOR
ZIVRETH B LS EMNRE 3. £0i3 +-ACTOR
BENRBOF - 2MUHHE L L &0 S BEiiick
3.
(b) ¥ — %% (Acquaintance): g~ACTOR st
ST 3aEs L0TBdicBrFRcREL DA
KT 2 EBETH HEENHABRICHSTE. 7— 28D
BRicBL T3, ACTOR i3 BARE 72 #iE% L TULVE
g, #-ACTOR TR 7V —4sDBL%BN:. C
NITE VMBI - ERHICER & ML 2. BT

Frame-Name
Slot a
Siot
Slot ¢ Slot 4

R-7(@) 7v—sDRuy b« TLLAER

(Frame_ Name
(Sy(Fu(DinCin)-++(D11aCiia)))
(Sx(F21{D21sCan)+++(Dn1iCa1i)))
(Ss(F31(D31:Cs11)+ (D1 jCui 5)))
(F32(D321Csn1) (D33 Csa)))

(Ss(Fs3(Ds11Can)*(Ds1mCaim)))
S: slot,: F: facet, D: datum, C: commet

B-7(b) 7Lr—sLpARY x pEE
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vavTABA0EAR Y X FERERT (Thi
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(¢) u-ACTOR Dfi#h: #-ACTOR i3 2 v & —
M AFHELILE, MiKBEATEA v =Y
rRE-vEROFE3ETE. ELTM KBAET A
Ayk—Leti—v PiLdhid, P et
N=nOhh S ECHREESERE S 3 - R
2T, R dicHBigs8b 25 6, RGP
FTRTOF S5 ANHEENSE. EROHBTTH
Rihns s, REBRPOS v/ 5 A NETEL
3. SURHBRREEE TV —ARBEEL LT,
M iZRETHRDA Ay e—Y -2 -V 2HBUH
L, tHiAgoTHE LS. 2 H u-ACTOR 2
BT A vy £— D&M 70085 RREETICEDY #
ve—URI—~Yx v+ GERICEMITRIRG) ©
BEEEEAL LI, YAMELROERNILF
Bo—o &7 5448 « BHERIC & 2 RBRRETD
EFNEERTEF— 2 B&EDO—ETH 5.

(2) u-ACTOR D ER

#52% & LT p-ACTOR 2L o> 27 £0RA
ZRELTHL.

(i) @BEFHROCEDALC ENTEZ D,
RO LNFTRETH 5.

(a)qBRIMERLEOIEREN S, (b)EED
HMLv~vT ¢-ACTOR ZBAM{LTE 3. T4
LHEEROAEL L MM TS #-ACTOR ZEI#IL
T, @BELENLE G ¢-ACTOR KiEbhdirZ &
NTE3B.

(i) #HLL mlzemd 2884, Tom@mekd
To OISR NETH - Th, Y AT 284%E
EETHC LN, 20mBICHEL T 5 u-ACTOR
DHIT, FOBEEHIAALKD, &5 IEBOHOD
4-ACTOR A2FW MR 2 C &ic KOERT BT &b
T& 5.

(i) YRARFLAREEZMABEEiICiE, BEHRZ
Sht: p-ACTOR #FRBLT B A v —I 5%
TOLDEFELLEVD, £R4EITOLOLES
TARCEEGREBThIIBEBAREET S L NTE
3.
(iv) fE% @ p-ACTOR DfTRL # v & — VKK
PiSi2iEho p4-ACTOR ERMIIL T BenF /¥y
IRBRETHS. THHLEESND A v &= ViICHIE

n B Dec. 1980
UTELVWEMEET5L51C7 s adhidk.

4. aWR—-REEFOEGH

B2 EHEL, ThERATIDKR(1)
EBEROR (i) mB~—22RAL THERR
Bk (i) A~ — 2RO 1D O MREES
EURFAROBMTH 2. MERRICK T 2R
(Inference Engine) ZRBER & BEAMOMKICH
3.
MMTEIE-BITRT LI, MBI —R LERK
BEEABKRE THMMN—R (FF) v A7 LI
THEMTHS. HrtROMBERBELLD, 20
aMEE-THRT S C & id, EESHNB 0
5 LDOBRICE T 3, LT Art——Art: The Prin-
ciples or methods govering any craft or branch
of learning. Art: Skilled workmanship, execution,
or agency. (Feigenbaum, E. A.9) TH5 D
Art OB#i3 “expertise” & kIINBZbDTHB. O
% U General Problem-Solver (GPS)'® {3 f\ v/¢— 7
=T V/ADY AT LABROERELTIE, TOEN
NF/T ¥ 3. /D X\ GPS {7 Human Problem-
Solver Th b, DN £ DO ANHMEREL T
WASHEROTR, HTRNESHEEINE. AR
v ) 2 FRESOBRYT 2 EIERICE Y 2HMN
HMEEEMBEEEa—YRT 4 v 7 RED 2T
3. MBTHECBIB¥— - FTa7 v ARKRDOIEIC
LDELHRREINTNS.

The fundamental problem of understanding

intelligence is not the identification of a few

powerful techniques, but rather the question

of how to represent large amounts of knowledge

in a fashion that permits their effective use
and interaction.?

WOE-2 ZAB~— R Y 2T LOMSHM Ol LT¥

ORR) BRT. AEkodh» 5 MYCIN 28U, %

A.l. Research
T .
%g Method of Symbolic Inference

Knowledge Engineering & Representation

Programs that generate
Hypotheses, Solutions, Problem Domain

Advices, Diagnoses,

Therapies, etc. 5 M| Knowledge Base
~N—2 Facts & Heuristics
Expertise

-8 MBMTEDREAMEE
(B KicBi} 3 Feigenbaum, E. A. R0
WH—19794 10 BB BE—& D)



Vol. 21 No. 12

mBx—-RELE2OHLHA

1237

®-2 HABR—RVRFLOERAR

DENDRAL (Stanford %) (LAVEDORR S 2T 4
5 ® & % m g | META-DENDRAL (ditto) REBSHN—~LOHS Y 2T A
= SU/P (CRYSALIS) (ditto) BAROXEMAT— 2 MITS 27 4
3 MOLGEN (ditto) SPREBAT K42« YXTF 4
» SACON (Stanford %) BEHRIR Y 27 4
F | BHATEA42 . v2F L | SU/X (ditto) EEMF - BR 274
) KNOBS (Mitre 4) HEMIAS 2 2 L—2
> MYCIN (Stanford %) MR ES - BB O - BB %7 4
M TEIRESIAS (ditto) KRB — 2 DR RF-FADI DD 4 2 URAVBER Y 27 4
2 PUFF (ditto) BER BT > 2 7 A
T |eH - m®ms x5 4 | MECS-AL (AW LREBY « BB X T A
CASNET (Rutger X) RAROLNT - B 2T &
EXPERT (Rutger %) FRBESR - ) o v F SO « BRU AT &
PIP (MIT) WERDBNT Y 2 7 4
SHRDLU (MIT), BUILD (MIT) BADHRICHFZ 0Ky b ONE
ELIZA (ditto) BWHMTR QA v 274
GUS (Xerox #t) WAHEM QA Y274
SCHOLAR (MIT) HEPBE CAI
KEME®E ¥ 2 7 b | STUDENT (Bobrow, 45% MIT) NMOMEMES %7 4
2 Newton (MIT) HEOLERE X5 4
Isaac (Texas X) VEOEEME Y X T &
= Rk (BR 3D EORERR S 2 7 1
b | ARIMAS (RX) Wy BADOMEMR AT A
# SAM (Yale %), TOPLE (MIT) KEEM 27 A
7 MARGIE (Stanford ) EIMITY AT o
= LINGOL (MIT) EXMITS 27 &
s PLATON (JRA) BAXRITY 2 F 4
. Y AF A
y | XERFER EXPLUS (ETL) BAXEIT Y 27 &
2 MILISY]J (ditto) BAEEMY 27 A
> VISUALISER (ditto) Bt BS537 4927427 VALE
MSSS-78 (EH) BAEENY AT &
FA
I A B M ¥ X 7 4 | HEARSAY-II (CMU), LUNAR (Harvard k)
PLANES (Illinois k), REQUEST (IBM - N , _
mEBRR Y X7 4 (Wlinois ) RADDER (s(zu) ) ?%%757\’;;—’.‘;?%“ f2 (BRfLghr) F—zict
©153%4 (84 IBM), RENDEZVOUS (IBM)
ER ¥ 2 5 & METEO (Montreal k) EuFE EE—~LE
XONICS MT System (Xonics #) BE, F 235, AP TEXE

DELICEZHED -ACTOR ZHW-HMIEEY &

F A LYEERY X7 LAORERICONTRNS.

4.1 HMMAR—-RERVRE - AW R5A
(MYCIN)

MYCIN® 3% & v 7 4+ — FX¥®D Shortliffe, E,,
Buchanan, B. G., Davis, R. i & - TIES W 7- ¥kl
R L MELOR L BE - BEOV R F LTHD,
KETCTERDEIKRBLI-VATFLL L TEEZEDOHTE
CHBEXNTNE. COVAFLIRI 0y s gy
VAT LDEIHT X IMBER - MBEREETS S
0y 35 46THS. THEOLBEZERHE, SV D2HDH

* Rule-Based System {3 Pattern-Directed Inference System O—fit
T&%.RBS |32 5iC Antecedent Driven System & Consequent-
Driven System L4} & h 3. META-DENDRAL REI&ETH
b, MYCIN R#a%oMTdHs (Hayes-Rothi),

ML, The2icL TUREE#EEL, BESS
vEEZ. ZORAN 1O () HTRRSN &
51z IF {Conjunctive Clause) THEN (Implication)
OERT, 1LARE9IDLITHB. MYCINEZC
D &S HRIAE K200 > T3 RAIORTRERR
INTER-LISP @ R %Z BT 3). MYCIN o#in
H#kiz (i) Rule-Based Inference System* @ i
Consequent-Driven System T&% 3. (i)—REDEM
ByitE24 (Plausible Reasoning) 2fT- T\ 5. $145d
b(a)BEORAET — s P E TICTINLBHHR
ROFRICES NV —VOTHREE 7 4 — F¥y 73
3, ()A—1LOFEBRKRO L SICL THRDBON
2, (L)REF—%elcX 3L MHr—n h O Meas-
ure of Belief % MB, Measure of Disbelief 4 MD
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RULE 092

: 1) THERE IS AN ORGANISM WHICH
REQUIRES THRAPY, AND
CONSIDERATION HAS BEEN GIVEN
TO THE POSSIBLE EXISTENCE OF
ADDITIONAL ORGANISMS REQUIR-
ING THERAPY, EVEN THOUGH
THEY HAVE NOT ACTUALLY BEEN
RECOVERED FROM ANY CURRENT
CULTURES

DO THE FOLLOWING:

1) COMPILE THE LIST OF POSSIBLE
THERAPIES WHICH, BASED UPON
SENSITIVITY DATA, MAY BE
EFFECTIVE AGAINST THE ORGANI-
SMS REQUIRING TREATMENT, AND
DETERMINE THE BEST THERAPY
RECOMMENDATIONS FROM THE
COMPILED LIST

INDICATE THAT THE PATIENT DOES
NOT REQUIRE THERAPY

®-9 MYCIN gkt 2R 0H
LR 4) @ p. 152 Rule 092)

MYCIN QVERVIEW

)
~

THEN:

3
N

OTHERWISE:

n Dec. 1980

& 7 hid Certainty Factor CF |3 CF(h, e)=MB(, ¢)

—MD(h,e) TEZ 503, (2)rv—rOLARER

(4) Conjunction (Disjunction) i€ Xt L, MB i

min(max), MD {3 max(min) OEEZTS, (v)A

—DN—NVhEXFHTEF-so ki ida s ad

2 2% 3184 (Incrementally Acquired Evidences)*
MB[4, e1 & e2]

i

0, MDA, 1 & ez]=1

_ DL &

" |MB[E, e1]+MB[A, e2](1~MB[ A, e1]),
ZOMoBE

MD[h, e1 & e2]

0, MB[h, e1 & es]=1
_ DL
MDL[2, e1]+MD[, es(1—MD[A, e1]),
Z DM

THEZ 503, »<{ LT Reasoning Network thp g
~T D Line-of-Reasoning @ CF #sikE L id, $3
UEEZ b ->T pruning 275, hidcni
Generation-and-Test Procedure |z & % Goal-oriented
733 7213 Rule-Based 7B TH 2. LIED
&S BHE b - T3 MYCIN &~ X 7 L DR
BE-10 IR T L5, Biic CONSULTATION
(ZhET$) 15T, EXPLANATION %

{ START )
Patient Dat
“E“L'mmm_a Subprogram 1 Knowledge
INFORMATION CONSULTATION CORPUS OF
ENTERED BY SYSTEM OECISION RULES
JHE PHYSICIAN
Dynamic Data Subprogram 2 Subprogram 3
_oubprogram
ONGOING_RECORD EXPLANATION || RULE-ACQUISITION
OF THE CURRENT SYSTEM SYSTEM FOR USE
GONSULTATION By EXPERTS

E-10 MYCIN @ 27 2B
(R 4) p. 45 @ Fig. 1-1)

Shaa-4- 3.2 8-
SNREHAE P80 %I
[ ——
ANX
BE
HETRIR
0——<m—7)i-—\
mERs

o EA03: 1

B-11 BREEEY 27 A0HKE

* COARERRT r YA RARICETB 2007 » VA RA ALB
ORERMCKT Z * vty 5 TEBOFEREME—~IC LTS, B
BB Ay y TRROM (FVv—F) BCFias L fide

»3.

RULE ACQUISITION S HEENRE A2 ZH-
TW3.

4.2 MMA-ERA O REEERLUDE
BERIZT AL

(1) RUMBELRFL: COY 27 AZE-
RS k5, BREEBWEITE, #HARLLU
HANERSO=>08}icabnT3. BAS
ERTRG, BEROMBEER BV
HMEBRU 12585 EICHERITETL,
EEBE» SRBBECERTS. KN
HERRIL, RS TEohNRkEE
BEZERU NS ERICERT S,
TN —- 205 RIS T 21582
BTRREERT 5. HET, B
#¥, BEEO=-o0#EcAMN, Th
ZhaB~—A0RELEM £E, 8l
BLh, 2RLEDT S, BERETIRA
AXOABENEDOMBERIEL TV 2, Tmilis
FBELESOOLZERS, FLOBEEBA NI WS
&, Thrmsicemds. #ETRAHIX oS -

=
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XEEED L E
TRIRREABLOTTN?
*ﬁﬁ%@tmzﬁﬁ%ﬁhtéwff} -ACTOR REERT
10K

*BRIZST=AROLF LN

' BRBREBFRDOITH? ]
Kz 5
'BRRRO=AKDOCLTTH? | ¥
*E3TY I
10 10K )
11 *xZ2DBRRIZROF ML

12 10K

13 %RizF7—0DX5#%

U 1 BURDE->TVIRRE@IEHTNERDL

/l -ACTOR BBEHER

©®NOG AWM

ETER?
15 kidin
16 10K

17 % ZDBEREAUNETTH? { Metaphor &7
18 | EDRRUTTSASALS BEH I 15754 |
T3
ELTHEEL CERICBVRETHERTT
19 *ERZANSDTTH?
20 | RREFERBEEFHHOU TS
ZELTRIEREMICLTHDHDTT

E-12 SAREICBTIEREE Y 27 L4025

MBELET 2 it Y EBMICB SN 358 ER
MITEMT 2. EETREBLORENF# (Goal-
oriented SEEMIEEARL, D-75 7#R'PLE) £ H
WTRRENEHT.

wic p-ACTOR %R 7o AR FiC B84 2 B RIS
BEYR7 LORMER 2 BN T 2. ®-12(3 p-AC-
TOR k#HE-SV7-BERFICET 2 ERISEY X5 4
DRXEERAEZRL TS, FRABREEAEBELZAOTY R
TLELHETES, M, “¥” HLoE3XERAN
Thbh, “1” hothE 2 XRHKATHE. vRAF4
REBYIRE L TEMREOHALFE-TED, &E
DOEF/EP AR BT 3 aiEdk (FFmiE~— )
A>TV E. Tibb, KRARMICHETS #-
ACTOR MEFELEL TS, 1z, MEB]ITEWVIT#
v—1 845 #-ACTOR, B X UANLE* v+
— S OWICERT 3 p~ACTORX hi% 3. u~-ACTOR
ED—ICRIFBCENEOSIEEBEI SN TN,
VAT ARANXEHREAFSSENEBL X5 &7 5
BERELIcE & (AN ERETE 5 p-ACTOR 313
WEE), FRZICERMT S (X 1,2). FRABCXLE
BXhhid p-ACTOR (fITiz #-ACTOR ) »ifE
5h3 (X34, X5 10TR, XRNFICET
32LTHY, FEB=AKO—FETHELERAD
THeSR (Inference) 2fFUy, #-ACTOR BinsfESh
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: ﬁmxbﬁ%éné fEsh

T3 ENTEE (X
phor) DML T T 5
D.—Hﬁtﬁl&%#ﬁmﬁﬁa%ﬁ%ﬂHTac
ENTED (K18 H5X20).

(2) OEERSRFL: YEMLEL {ERIL:
nESIR, WHOTIC L > TAH - WROEE S
RE%E, PEIBET SN (cbject) OBh2 2y I =
V= avTiCiRRE->THRENE. TZTY S
2U—va vENSOIR MR T E#RICIMLTA
A 5B DN ke MR E L SN TV B —
BB A NT, UL REDLSICHRA
DEETILEHRTIC L) 2RHKTS. LTI
HRRRET =2 —Y a v ELTF 1 X7V A bicE
FTBVAFLEREL.

VKO AL B Y alb—yYa YT 310, B
kp—o—2ic u-ACTOR £ Wb MT, X5iC 4
ACTOR i# L ¥ = ¥ OREEHImii. €0
i1, Me OPEROR X & B OUkDOR) & DBIFRLE
SEDRMBERLDOTHS. FEVR, F— 280
Pre-action X o b & Post-action X2 0w MZ—1
DF LXK 6) DREFHORISBR) Titd
hz. p-ACTOR i # y&—Y %SN3 L, 78
HEETICHE - TEFT S BHiic, Pre-action X oy M f
DN —NDTRTCHEME N, EfTHE Post-action X o
y PHOA—ADTRTEEINZ. & LT TR
RENCET ETOIEWSRBESUCER 2B B
KON BEEBL TELSLEMNHZ. LrLch
RIEHKICHETHS. tWVH01R, BPT (BE&ER
nrl, MERELL] nEOBAOREATTL T &8
TERLNE2DDDLEBOMLSTHS. c@@ﬁ%
BRLT 20T OBETHS. 7— 80
Post-action X oy Mz I'd L KERD ﬁiEt’fB’ITiu 3
72513, #-ACTOR EZITA v &—J%HE] &0
IN—NEBL L E>THEMIZEZZ L ENTE
EHSTH 3.

B EO YR sHEICREL, Heohke
FAkficEBh X 23T S5 H0E4S, CPU H»—>7T
b B, EBRELOHEKERRBICELE. Lk
BoTERY AT LATRAPHBCKA 7 7 » 720
2hEEABA 7. u-ACTOR i#BLRE5mE (FL
CRXIR 8) BR) 2752 LMTE30T, HMHE
OYELE  BAITITTA L.

B-13 (a) 3 KEREREEHHEB X 2 L TWBBICR
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(b)

BR-13 T=x—¥ 3 vO—@H
(a) WBADOPWATICRMGEINTELLL S, R
s, (abie-put GAUNE ;S350 BYN
(b) MEMLTVBLTBRRMESINTERE
&, RDPOEFURTIELALLT S,

BETE, KEBRZRIMOLDTRIGESNTL 3D
ZRDTHIHL, REVBFTFTE2UTH -2 &R
T (T=x—~Ya YO1:HONEALSRESIL, %
YAFADRBAEOR IV ESICERL, YIEER
Y 257 uEERRIC 1~ACTOR itk - THEREHhTH
3. LBREERRRIRERSL—EIC 10 #F TR
BTa, 22 N-BASIC T4 3). B-13(b)iz
KBE & REBHS—REIC LML TOBBTICRME IO T
a1, KEBR RO OTHAETOL LD TR
TIHREERT.

St ¥ U

AL BT 2 MRORANRRO—20RbI
LUTHRRIENERE L AREREBU S LIICE»
Talk. MRIFEI, ATRROHRLCEHTELN
RRECERY T, MERRO D OEFIROZE
Eh—REIREBELEE T 5 & S RIS RrER
BFIBTIEHTH 3.

MBTHEICET 2hLRELTET S L, 1°) H5

V-

T OHMMMME S VR BBROBB & cOHY LHK
REXOHFA, 2°) HBMBOHE, 3°) MMm~-—=x
OREY A7 LOWE, & 5ic, 4°) BANFEOWHE,
RETHE. ATHELEBT 2 DOWELHEDZ
1T, BIRRENKRTEEDO LW S 07 Ak
HXEw50Tir, Ric AMOImEENHIcL
TRRT 0LV EREHRL THEHD TRV KD
Tar5 ARERTHENTES. 2F D “AE”
DR FE—EEmFHEE (Cognitive Science)——DEFFE D
PVETH3.

Iiazh—va VRERBEIWF B0 MEE
o THHPTRILT 5. AMREFEOMENME
SEBEEAREL, ThbSBELBALET AN
DD, U k-BAEHELT, TRETRN D
fach—va vEARCGF->TH3. KLY R
FLAD LI BAM—BEBRIBNTORL LS e
MHBX3. 2 RROMI BRI gl —
HBR—2A—NBUETH 5.

ES5REN VLISIOEKRILE 7 7 — &9 = TEIKO
BBE>TE/ AT VEDT—%77F + DBIRE
"ML, ERTICENABICRIDODH 5. EED
@ p-ACTOR i & 2 mMEE L MER R L HNE
LA YT Y AV PLURRE, EOMESERELEZE
ANEECHES 3 EB—2ORELREE -
TANLY, ThRPLT A4 270 0s/53 v 7L
24 uroky $EFBENEFEUTLES. BE
5i2BT ACTOR = v Yy ORER E D h>TH
3.
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