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O AR

ol
324

WA

—

]

Bt

HA A A

& &% 2
AEXBE THAR
BHE LRN #i%

- F
. 71A o A|AE 9
71741 Wdol 3 & 193049
olife AFE Ateel AL BA Eoo Ay
7} Zabske 19500 el kA o ol fabgol sy
at AF =) o] a9 FEuidl T2 1946
W. Weaver 2} A. Bootholl &]3lo] o] F9 A} o] &
% ol &sled TA, wholo] WA S uhe}
A5 st ol FAG Az s Wde
Agle dele] AAe AFelo] Y odof7}
et o3 A oz AAYAt
ho] 5 2] context- sensitivity, £ ¥ 3H9)
FoA aeln PETF HAY oy g B FAHES
A staE deiAlat 7A Hde FIHoz A
At Azl
a2 Aot AAHe) wef o] whgele A
rsglen 1952350 E AR A zezads
machinese 2} 2 £2|-¢-& 7HFHQl F7kekA 9] dloir}

Do
F:[4

-

23
L

g 4
o ¥ Aztsigic

J%
w4

A%

ol

3%

o n,°. o S

xl
]

AAHAS ek ol F AL AT A% A9
st 53 Georgetowntfdo] Mgl A|lAwle FE
Wapap ohds o geldol Y WAEE £aolol
A odole woishdl ASH I ek o Ao A

versionql SYSTRANZ ) “l%a«‘ f39 EECe
A k25|32 9lek. SYSTRANSjo) = cbE& PAHO 4|
2812 1976 2ol Auko] Aabslo] 19790 Folyk
o9 #x9 version® & £#Helo]s) dojzle] WA
o] 2ol =lick 1980 dEo] Sojel =|wd AL »
3171 st Apdo] A=Y R o] AARIL HA v
£33 AR <k 50% Hxo AL suaA @
Foh o2l AadE A 1A AA HdY K2
2t 25 o] AjaRER

Yoz A7

HAEE

(124)

o
ha SRR

RANo|u} PAHO 4]~
F =Hadgichioe
o] % o] Zoll4] = 1966:d ALPACo) Y. Bar-Hillelo]
SAZ 7|A HAdL Ao FFozdE Erledin
7tk Aol AdE shs4le] gidtn Bandozy
olgl 2ef 7zl o) AT wiE Ao Frlsln ggkep e
1970 d clo] So]mlA] odojsholl4] AAutsl WA
£ o]Eo|t} W.Woodsoll ¢ste w5l ATN (Aug-

mented Transition Networks)¥® =232 C.Fillmore

WL BAHA AgAHA o

o) A B9 (case grammar) So| zted olo] 2o
addeor Agd £ 9ok Aol AAHUL £
ATNo 2 3} 5 w3 A FHoz4 oy EA9

ou| g EA sk w2 oy ATAE Alest HA
ony pjFol4= Lisp Aol E o]l AAMz
TFEHUCh o Wy £33 odojy A4 A )
Adole] EAHAE FHE 5 UA
Balolztn Eelev 714
Fde F2 AL WY
F2+ R. Simmons!'*' ol 2]3}F
¢ 289 w4y Y. Wiks &} R. Schank'' o]
ste] A7 wAle|lch 252 oY A
primitive 2} A3teo g #W3A|7lch Semamtic primitive
A el dFelr g FA4e N2 (internal
representation) 2 24 BE olojo) FE & 2v|9
S 40|t ol FAo]l ol semantic primitive 8 A
Fog wiFolxw o]E2 FE FIZE oolE A4l
e RE vlad foldA otk olzidh Ao ot
AJ 288 A 2 A Alelolety H2w] o]
2 a2 A 1A A& ERE 2
=} 9ot

ol & ol d Alawly FAAE FTHaFH FA
o Q& A% HopollA Mzl o]ZEo] 714 WA 4

e Fased 2ol Haldh olz)d Aad

ol

(e}

2

transfer

semantic network 9} 2
o

semantic

2

2

T

,n] AHE

o AEl

21} Ao zal A2

| o —

50
- AN
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AJA Aadolatn Eelew o] A|&WEL
Bl o] & (knowledge-base) & °]-&3kch. HA| v]Fol4
< Bt A AW AzElS A% A7 Sy
8 APz glend FYolH= EUROTRAN =24

= AgFol gleh

=4

2. Prolog 21ol®} DCG (Definte Clause Grammar)

1980 o] SolAwHA] AAH FE& ubA 5
Prolog 91°1¥ R. Kowalski®} A. Colmerauerol] 23}
of urg =k

Prolog$ °|-§3 &l glo} A Al&wle
3 FFolA A7t ek ATl mFedA
wg) ATN formalism3 %53 powerE Xd  DCG
formaltsio] A=}, DCG formalismol4l= Prolog
2] 3} predicate o] £ o] & 7lu)it2] (category) =
o o o dgo] =7 wEol Addel HelE AR =
Mg =477t g folsl l$7
argument-& ©] &84 context-sensitvity 5 4 A e}

3 4 ek

%45

predicate 2]

DCGell ehdte] A3 Asuap® oge Zeo
AL 2t dol FAE FHa¥g 4+ Y+ CFG
(context-free grammar) o}tk

sentence—noun-phrase, verb-phrase.

noun-phrase—+determiner, noun, rel-clause.
noun-phrase—name.

verb-phrase—trans-verb, noun-phrase.

rel-clause—| that], verb-phrase.

rel-clause—[ 1.

determiner—[al.

determiner—[ every).

noun—+[ manJ.

name—| john].

name—[ mary].

tran-verb—[ loves].

(£9 1)

49} CFGE Prologol 93le AA AdE 4+ gl

ch. o]R-& DGCE 7aAA 383 A (syntactic

sugaring)!® o]¥] grammar rule notation!”™ o|g}xz &
2]t Prologoll &3t Adrh5d CFGoA7L 5
71 el T2 9 o] A Aok gtk

sentence (S0, S) . - noun-phrase (S0, S1),

verb-phrase (S1, S).

(125)

FLR2E B2 47
-determiner (S0, S1),

noun (S1, S2),

rel-clause (S2, S).
-name (S0, S).
-trans-verb (S0, S1),
noun-phrase (S1, S).
-relative (S0, S1).
verb-phrase (S1, S).

noun-phrase (S0, S) :

noun-phrase (S0, S) :
verb-phrase (S0, S) :

rel-clause (S0, S) :

rel-clause (S, S)
determiner ([a : S], S).
determiner ([every : S, S).
noun([man : S), S).

name ([john : S1, S).

name ({mary : S], S).

relative ([ that : S], S).
trans-verb ([loves : S], S).
(T4 2)

fEH o2 A predicated 2vlx “uief SOq]
A S ARAF E3E PAsteld S04 Si7tA 7L At
7% B4etodorsln Slold Sz FATE F43)
sjopitetoleh 7
“John"o] #ALF& “Loves Mary”7} A& ¥4
37] i Eoll $9 el olsted Al o] e}

st ol glol = DCGE A7HA 83 758
£ o] 715¢& Ao Aol EHez 288
Ak

Az Ba E8E 4T F dx Zivolch oA
& T3 o] 2 1& HYsld AL 4 sled
& Egle a2 o] Agdd el siAo] 2ty

A54oz Wgo] Aok

“John Loves Mary” +3&

A2 3}

A
T

sentence (s (NP, VP)) ! -noun-phrase (NP),
verb-phrase (VP).

noun-phrase (np (DET, NOUN, REL)) :
-determiner (DET),

noun (NOUN),
rel-clause (REL).

noun-phrase (np (NAME) ) : -name (NAME).

verb-phrase (vp (TV, NP)) : -trans-verb (TV),
noun-phrase (NP).

rel-clause (rel(that, VP)) : -[that] verb-phrase (VP).

rel-clause (rel(nil)).
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determiner (det(W)) : -{W], lis-determiner (W)I.
noun (n(W)) : -[ W], lis-noun (W)}.

name (name (W)) : -{ W], {is-name (W)}
trans-verb (tv(W)) . -[W], }is-tran(W)}.
is-determiner (a).

is-determiner (every).

is-noun (man).

is-name (j ohn).

is-name (mary).

is-trans (loves).
(£43)

el Fgoll 2jst “Every man Loves Mary” &}
< TAL B4y Aoz T2 s(np(det(every), noun
(man), rel(nil)), vp(tv(loves), np(name(mary)))E&

A4 o] 2% 3oz add o ot

) / S\W
/ \rel w/

AN

det n np
every man nil loves name
mary

EHAZ predicateol] o329 (extra) RAES FA|g
4 ek

date (D, M) : ~mouth (M), [ D], tint(D), 0<D, D<321.

o] predicate®] %£-& “% Mo 43= 3 D o
M-¢ Jel= predicate month $oll D& %034
BA gl oluh D Aol 0¥chE 23 32uc
< #olo} g} ot}

AA2 F9 9E4 (context dependency) ¥ predi-
cate?] argument® o]-&3led el 4 glch Ew4
+ %9 argumentE ©] &3l determiner, noun L
B3 verbAtol®] “47 (kg EB4) 9o UKL A
T 4 Aok dE &
some girl’-& X 2|3tk “All men that lives love a

woman” 2 Az|¥& 4 gic}

¥ 4+ “Every man loves

(126)

sentence (s (NP, VP)) : -noun-phrase (N, NP),
verb-phrase (N, VP).
noun-phrase (N, np (DT, NO, RL)) :
-determiner (N,DT),
noun (N, NO),
rel-clause (N,RL).
noun-phrase (singular, np (NAME)) . -name (NAME).
verb-phrase (N, vp (TV, NP)) :
-trans-verb (N, TV),
noun-phrase (N1, NP).
rel-clause (N, rel(that, VP)) : -{ that],
{is-determiner (W, N)i.
rel-clause (N, rel(nil)) : -{ 1.
determiner (N, det(W)) : -{W], {is-determiner (W, N)}.
determiner (plural, det(nil)) : -{ ].
noun (N, n(ROOT)) : -[ W], lis-noun (W, N, ROOT)!.
name (name (W)) : -[W], {is~-name (W)}.
trans-verb (N, tv (ROOT)) : -[W], lis-trans (W,
ROOT)HI.
lis-interger (W, N, ROOT)!.
is-determiner (every, singular).
is-determiner (all, plural).
is-noun (man, singular, man).
is-noun (men, plural, man).
is-name (mary).
is-noun (woman, singular, woman).
is-trans (likes, singular, like).
is-trans (like, plural, like).
is-trans (loves, singular, love).

is-trans (love, plural, love).

{(+44)

3. 939 T3 93 4y

Prolog ¥ °l4& =t ool Al Alasle el
oA R, A&, mIFEAAA A=Yt §7
M s, 4=, FrleSold s a7t 5
2 gon dEoie ASAN Afe A7 Ao
2 dRo(-) ol 2o J|A HA A Ao Y oA
T7F AR gk A E olo] AEHH A&
d% 9lch olZolHE 80\do] Eois} SRI Inter-
national oA D, Warren® F. Pereiraol &3} A}z
=it

8] veloliE A dojAe U E3 74 v
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odol B¢ dFE XA $5 AP 3 YAk a8
o ol W4 S Axd T4 $2A £A
& SAsEE oz AYsdo AU AIAA T
49 AW EZE AW FAY, Folo TE 72 ¥

AW aen A W e AB BFel T A5 ¥
9o A A Solch Aol ST £ea o
oA ALgRGA HE AT feko] AAAo] Q)
glolao] g QTN B AT ek 2

Ay & =F2 ol el PrologZ T8 771 A
o Aadel AAA FEE AAGD DG AA
a2 2EE wolmna ek

o =

1. & Al=" 729 25

1L AA Alzwe] AMAHQ FARh A&
HE ol9} o] 7 HFoz FEslyd FHR olfe
AdHez Az Aol 75E sk & i (2,
shalel by 7)) ¢ o] W FEgeA HE sl
#3717 7] wlEolch of Alaule F Ao Wy
Prolog Z2 A A2 FAs5lo] glom sjo]= pl3} p2
ofl &} sled E- 713} (synchronisation)  Abefoll 4 2528
b A Z2Al2e Eefoly 27, 3

30
af

(o]

=

¥,

Az 421 22 5o Yn FHA ZadrE

gloly] FE)

=

Y EIECERE
o

wa)
] N ‘{ El

2.2 s=ojgleh

Za4dxl zZgAA2
a3,
ol Axmlel AAA AEL g Ao AgR
7} Emdol] ol i AL A TRAA 10] oA

o

g wech o] ¥Re mzax

o skl BT WH F2Z WUtk
AHE BT WY F2E Tolx
20l AT ZoAa 28 o)z ple 54
o We BT WY F2E ogoel YT AL
4k Bk BT BAHHo 43Fez  Boluhy
MR £ Huldel 230 Hz zzAls 28

19 2dst sy
Z2 QA 18 o
E3le =24

A

o

(127)

49

ol p2& £3589 success AlEE Z2AMA 1o
2t o] AISE o Z2AA 1L 4] g
"c}"?“i Eolrt Beldz ¥ o TAE we Fy

ol EoiZtcl. ukef failure A&7} FolL p2 & %3
o Z2AA lof AYHE T2 1€ error Al
35 AEAA W Xz AR el W&
Zlcke] A et

2. 249y
2/ve " F4& ZH2ES) A7) glolgY
o] & BAglch Z, He had kicked balls. = [[he, s],

[have, 9, g]. (kick, 5, gp]. [ball, p].. ]. 2 &%t} =4}
o4l st Baez oolstn 5419 gl
gt #A gt FAL AA $4Art FU e AL
ofe)ghet,

3. 714
1) #hA et 244

T4 (grammar) & ©]-&3t] Aol & A3l Al
B2 gy AG4E et

e AdFe 2AE 714 (automata) o] £ A 2H)
o] Abgste= ELP‘LQ} A2 d¥E Prolog? grammar
T A et ohga e

sentence—~subject-phrase, verb-phrase.

A
pT

7}z 3

rule notation!’® &

subject-phrase—determiner, adjective-list,
noun-relative.
assist-phrase—~determiner, adjective-list,
noun-relative.
object-phrase—determiner, adjective-list,
noun-relative.
agent-phrase— determizer, adjective-list,
noun-relative.
adjective-list—[ J.
adjective-list— adjective-list, adjective.
noun-relative = noun, relative-clause.
relative-clause—relative, subject-phrase,
verb-phrase.
relative-clause—[ 1.
infinitive- clause—>u-verb, assist-phrase.
infinitive-clause—+v-verb, object-phrase.
infininitive- clause—+x-verb, agent-phrase.
infinitive-clause—+w-verb.
verb-phrase—+u-verb, adjective.
verb-phrase-+u-verb, assist-phrase.

verb-phrase—sv-verb, object-phrase .
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verb-phrase—»u-verb, infinitive-clause.

verb-phrase—v-verb, infinitive-clause.

verb-phrase—w-verb, infinitive-clause.

verb-phrase—x-verb, agent-phrase.

u-verb—auxiliary-verb, n-p, be-verb.

u-verb—be-verq, n-p.

v-verb—past-participle, n-p, transitive-verb.

w-verb—auxiliary-verb, n-p, intransttive-verb.

x-verb-+past-participle, n-p, be-verb,
transitive-verb.

x~verb—auxiliary-verb, n-p, be-verb,
transitive-verb.

determiner—[ .

determiner—{ a].

determiner—[ the].

adjective—{ happy].

noun-—{i].

noun—[ book].

n-p—{not).

n-p—[ 1.

be-verb—[be].

transitive-verb—{ sing].

intransitive-verb—{ walk].

auxiliary-verb—[ can].

past-participle—[ have].

relative—[ that].

relative—{ who].

(F45)

A E dFelA Adsl DCGM & o] &3lod 24
sl et

s}ilell = 2A top-downH} bottom-up F7tA el
7} glemd DCGell & }4L top-down #WAlel]l 9
3o A S qek A7) sk eleln e A2 UF
H go] T4 7 ol Ee FAle AAI o] dolEE
A48 Agsid AHTAA
<+ YAsd TIHoz
(phrase marker)!"' & &A=
2) sy HAAY FAA

stA A E FA7 5= AL backtracking!™ &
Aolny ol AR Hislo] A¥E weiv AATA
Aol osle] WAlse SulE FHIAE P4 T
A A4¥ch Backtrackingo] st skl ofiel

% (immediate constituent)}!'!
dEH" A FHEA
Re ¢k

(128)

% (ambiguous) Tl disled 4 7t =E HE
5 AR $71 den] ool ofste] Eate] ofei4
<+ #AY 5+ Utk

DCGoll 2%} top-down ¥}Al-Z left-recursion!'**®!
of o3k 7 F=Zof whd dedst glch o] FAE H
Ak B e B A5LL e T S
The big strong man kicks balls. 2} F#boll4] A4
22 9l& &4 big strong s 34 3}7] AdlAdE =
23t ol mzaage 445w ek,

adjective-list—[ 1.

adjective-list—adjective.

adjective-list—adjective-list, adjective.

e} o] =z a2 big strong S AFE A S
doh ol Wae

adjective-list—[ .

adjective-list—adjective, adjective-list.
o3 Zzadg A4k AL
3) 4T Wy 72 44
4% 92 24 T34 Uol4 4 a2
& 17} Gzch webd §2 SRl B o
%} 2450 £HE v} Fojo} 3
predicate head[”-4 Hed oA
tiate!"? 5] =
& 4 Stk

FHIAE 4
Aas d4geh o3
AE gF Fad A FZ(deep structure)“' \+

Ehigtn ¢ 4 gek

%
AF2
osl &
2 B-HolA instan-

%0 £ 8 wlfe] Zoz WA

o>
ol
-

4. 9
1) 92 54 4

SHZ BE B BT RY FERE T 4 44
o @ TE ABE /AT Yk BAVE o A

g

E ol&3le #3E LA 53 @ FAE W
A FEe gAY of dbg AR FH o] FE2
&9 factd o] &3teh

kunst (pux, h, nil, d, 1).

kunst(aux, h, nil, 4, 2).

kunst(pux, h, nil, j, 3).

kunst(aux, h, nil, j, 4).

kunst (pux, h, not, d, 5).

kunst(aux, h, not, d, 6).

kunst(pux, h, not, j, 7).

kunst (aux, h, not, j, 8).
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kunst (pux, g, nil, d, 9).

kunst (aux, g, nil, d, 10).

kunst (pux, g, nil, j, 11).

kunst (aux, g, nil, j, 12).

kunst (pux, g, not, d, 13).

kunst (aux, g, not, d, 14).

kunst (pux, g, not, j, 15).

kunst (aux, g, not, j, 16).

o] 167t 9] facte wla] & AAE AT
A AAo] A& o FA HAE, A HAE T
A A%, 2R £A8E FAse 4o Ao
puxE 2tE aux® ZFAL he Al g& AA, nile
HE note FAE 2L de HAE j=

2 42
< vtebdich pux aux h g nil not d 2B j& 3t
J

Ea

A7t A4se g ATE EAA2A olg
23e dolel T4 $EE 8T FAzZ Wdshed
AAAel A¢e Btk aux gnot it YHLY THE

2540} 298 3A ¥
et
zgaeds oE Fo| Frl A Asux.
Y=can, bauen (U1, V5), (Nm=2, wohl ([0, 1]);

4 44Folehe A e

Nm=16, wohl([0, 81))):

o] Zzaale ZFA7} candl TAE AHHse ¥
2ald] baueng Fste] o (FHA &ml7p olvx
209 83 WA @v L) I ofu] (bl HE
= on)) & ATEF kunstoll A RS Nmo  gholl
ubel LAl ol $E& wohld ol&de ¥
Al et

ZAE 23 2L Fua2 ALl Ut

tran (sing, “[$2]1" “[£=1]", ‘[ £&]). “[¥#&]" =
A goln (& FAY [He]"E +5Y ol

9] bauen(U1, V5) ol Ulo] “[%2]"2 V5 &
“[2]”2 instantiate!™ = bauen(Ul, V5) & “¥&"
< at=c} mkel Nmeol aux, g, not, joll 23ked 160 =
= whol ([0, 8]) & “4 "L =&} bauencl 9
sle] AAE AT wohloll osle] AR A& FAH
“¥e2 4 9dodul”e] 5z o] A2 could not sing] 4
AgH 54T 9ol E Jehddn & 5 Uk

Saht Haabe g (oln] HEh & AT factels

mo-h(“[ve}]”, “[&]% “[AT, ‘(=] ‘(e
“[AE1").

mo-p ([ret)” ‘T[], “[A” ‘(=17 1444
TRl ).

(129)

mo-g (*[ AT, “[ &R, “[ 228D, “[an A-]).

ad-h(L T v <)% “[ v+ 1% “[F 2% “[H *1]' )

ad-g (L, “{ B2 =" “[ B 2 io]” “[ ] = dslz]).
Zo| gleh. mo-hv FAHY EAY olul, mo-pe ér
28ojn] 222 mo-gE HAYE vebdch ad-he
goael AAMYoln] 22T ad-g& HAY ofniE
ehdich #8AE 2 7EA oo weld ofule Fe
7t B2s] Wil of FEo| wat ul 7tA FHE of
ol & ER3ch

Joll A AF glol AHEE wohle g9 fact %
ol &&ch o factS& wohlel &3kl HAH FAHA
A u|gE el g olEch olE Eol wohl([0,3])
£ “ gt A4k

yax (0, [* ", &, “ "]

yax (1, [L=H]).

yax (2, [l “ 7]

yax (3, [ =H).

yax (30, [ 7, &et]).

yax (50, [ 7, "et]).

5. o
@ He is a person.
2L Abgtolth

@ He is not a person.
2 Abgol obysk.
® He was a boy.
ae 3ok
@ He was not a child.
2E ofglelr} ehuigieh
® He writes a story.
& o]epr|E £th
® She does not write a story.
ade olebr g & gerh
@ He can write a letter.
It "HAE & 4 Uk
He could not ride a horse.
aE 3e ' 4 gl
® He may throw balls.
e FEE 93 Aotk
@ He might not throw balls.
< w=lA gg Aeldch
@ You must understand the story.
FAL 1 olopr)E el@lslofat jhet
@ You must not kick the balls.

ae 3E
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AL 1 5L AdE AUt
@ He must be a gentleman.
2% AN BYg,
@ She must not be a doctor.
adE st sk
@ I like to write a letter.
€ #A2 7% Folgch
@ I like to run.
v 2erE Fotddh
@ He does not like to run.
aE 275 FolskAl Bt
@® The song is written by me.
2 xAE ol Yok malch
@ Her song was not written by me.
2l xdE ol Seted 2olx) ks
@ She throw the balls kicked by him.
2YE 20 Yt} Hodzl 1 FEE WA
@ I will throw the balls which have been kicked
by him.
v 2ol o3l Aolgld 2 B5E €3
@ Many people want to make success.
e ARl A4FE slE Adck
@ I must be happy.
vy @8dol &gl
@ 1 am happy.
e usel,

£&
af

m. #
2 =32 Prolog® o|&38te alEolal oo -§ 3
1A Y A&l Ak o] Al&WL transfer
wyg A5t FHsIH o Aeld A5
Ao zadaz F4so] gloh

h=]
L

% se ¥

Alarl e 20, shA, W7, AbHeg 7450
AL 2ot shaizh g E Jo] EAE o)&3to
¥E 4T AAsted Wag =€ FuE ubEd
W w7l ol AR g ol &3l §E EAL

W gch s E DCGE ol&3ted ZAJslglon] w
A7 uk Axs) odo] EAE F FAlz wldde
HHoluwy o] HEL kunst®} yax factEF o]&dch

Yoz didrl, BAe] Aol LA ou] X4 B
Aol AE ge AF7L 7= 24 wlo|A (know-
lege-base) & o] &3 AlAvl FAo W3 ATFE 8
Tt

Aolek.
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