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15. AIFENRNZERT

ISHMAEL: Surely all this is not without meaning.
Herman Melville, Moby Dick

X —2 g, AN 75 S RIEW S SO LUEE R R & L3RR (meaning representations) 7% 3
ghfckRIk, HRE— T B R AL A E B HIATSS, L nid@ it i T M2 )4 B i, et i3
PAPRELEARTE AT A, B IEAESENE . SR TS TR ERE SR S U R IARE S AR R K. 14
BESEHL, PE Rt A, BEMREMIRIEE, RE N, AR E, A xSRI T e e
e, NITERGAT A, LRI RAT ARER AR o s 52 1d B T2 MR 2 S0 F B0, el A3 Y ik
PRI, TR E T MR AT LA RS SRR R . AT P

EATS, BAMBRIES RIEEA G EER, RS SRR S FRER R 5 b IR 2R 7 2 A )
f. A Fh R I H D BUATE S BN FEmR N iE LT (semantic parsing)siiE U Hr, kit
R INFAESAE SARAT 25 I AN S FE RN T BE X (computational semantics).

Jde,y Having(e) AN Haver(e,Speaker) N HadT hing(e,y) A Car(y)

h [ have-01
(h / have-01 Having:
argo argl arg0: (i / i) Haver: §Speaker
B argl: (¢ / car)) HadThing: Car

B 15-1: & XNRRHIKHER

Eix: —MNEEFI R, INEEE, f—/MEEKEM: T have a car & R R R E

DA 15.1 98, & FHPURRE -GS GERRTE S R T | have a car iX A1l (179 & ERoR .

$—17 H—MriZ % (First-Order Logic) i Pl T —/ANA)F, 7E2E 15.3 UG HE4IN4H .

A 1) B e e B ) SCAS T RO R & RN (Abstract Meaning Representation, AMR)E ) — 4
%11 (Banarescu 25\, 2013).

Fil e R THEZE BB I 7R (slot-filler) 1387, B/ESE 15.5 TTAIEE 17 B HRITE.

BARIX TR AR KIZ S, (HEA#a — LR MBS, IS RRH— AR5 ER R R
MG H R HTE 22, XTS5 AR TR, SR EM:, DL G A ) 9%
RAEFELeHARPIRS PR RS . ERXMIEO T, A UMEMESEH 7T 5008E . —REM—M
KEZAR LTS, KPR RERNE Z B HH KR

HE)E, [EFTH IR Lk, X SRR /0 n] DL N AR 0 £ BE SR 15 - MF NEEE 15 S5 | have
a car [f1& KRR, DURAERNFLt R SORAERIR . IE IO AL 1 e ROR BRI 18 S N\ S it
TS ARAT TR AR R K

TEBETORIGER b, FRATFRAE— S8 il FRATE — M & XRRIEF R, JFORIEIX H R IR 5L
FRPAT AT Z AT THAT RS2 0t 5 TR SRS IR R R . 78 15.3 i, AN H T —HiZ
B, XA R ERIE S E M EEROR, IR 15.4 TR T e R R s AR RR
BIES . )5, 516 mAE TIESURITIIEAR: S s, ARIX e & R,
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15.1. FREGTES

EFATHE R — T AT AT/ EE GoR, LREAINZ A M 4. v 7 Edihig, ibRIA1FE—4
BETR0R P A i A SR LR T I R G

Ol iEHE:

5 8T T XA ] B ) R
(15.1) Does Maharani serve vegetarian food?

LRI Z XA, FATLAFNE E W )&, I BANTE T A @ 4% Maharini ki 2 55 2 i

AR AE 1 (verifiability )52 5 4 HLBCR - TR U3 19 35 55 IR S 5 5 miR B v @ g 7 b S5 550 IR
KIS, Bilhn, BAFEEME R REW Serves(Maharani, VegetarianFood), % 4ia] L H 555 &
JT I SERIRFEAHULAD, a0 R4 3 5 2 ar AHULAC P Fos T2, AT EARI% yes: 750, 2 o g v
)T R SRR, A28 No, B Ui B AN FIIE B 2 5 F1E H S FNR A B R .

OF 3= 3E 7N

WS, R IRAT T T B T A HAR SR — 4, A S IO SR AEAN R B R S B
AR X o 25 RT3
(15.2) I wanna eat someplace that’s close to ICSI

XA W] e RS Yo TE E ARAE BT N T Iz U, B AR BT R AR e s A AR, DR AT R
TR AT . ARSI BNE S RIS BRGNS L2 —. HEERNIE LRRA
B ANBE A AT o SN S SRR B AT L, DM R GE 0T DLHER R (R e — ey — 1
F)RRE AT (8]

55 B VIR R L& A 1 (vagueness): b 8 SUCRIRAE & U R EL 3 70 R e 0 e W LR
PAZSBEZ LR, FELLTER:
(15.3) I want to eat Italian food.

AR KR AT DR AL 8 1015 BRI HEHERE, (B0 T FH P Bz A4, S EAREH . XXM
T SRR s AT BEE & T 5548 H A, s 1 oAt H T BE 7 2 B BAR R R oR

@477 K (canonical form)

X — 22U AN [ [ 4 N R R G A R IR R P8 2 A R 8 R o IR 7 iR R O i 4k, 1 HE 3,
NARGE R FHEA A 2 RIERM . — 5 URIR .

BRI RIE T (15.1), FIBLLF BT E:

(15.4) Does Maharani have vegetarian dishes?
(15.5) Do they have vegetarian food at Maharani?
(15.6) Are vegetarian dishes served at Maharani?
(15.7) Does Maharani serve vegetarian fare?

JE R LB AT AT AN R B BRAm] A )i, AH AT B EA TR B 5 — R a5 SRR . IR e 1#8
AE, B ARG AR E RS IX —F LR —RoR, BARSERRIAZILE . 2R, AT LI
SRR P2 A A Ak A [F) 5 SE 0 A7 T BE A B AR, (B R X REACHE 3 B OR 45 R R () — Bk U i A K TR A

B3 T 3 R 2 s SURENT AT 5 B AR . AT &R Se b 2043 HE 3K FF 1) 45 18 :vegetarian fare,
vegetarian dishes, #l1 vegetarian food fi )& Rl —ff5, 7E1XH, having 1 served 2554111, Frfixit
AT SR ATS SRR R AH R ) & 3R« B R LU AN 7
(15.8) Maharani serves vegetarian dishes.

(15.9) Vegetarian dishes are served by Maharani.

S serve WITHINL B AR, 1H ZR GeATy 6 2508 1 A TE 2 R VR (5] 40 3= 3 =) Mg 51 ) S5 46 22 ] (R 5% R )

¥ Maharani il vegetarian dishes 7Bt 25 P47 51 F IRIAH [H) £ €
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@EEMEZR
XFHE R AR IIEK, B

(15.10) Can vegetarians eat at Maharani?

PETE SRR B R 5 HAIE KRB ZMHE, AZ2EDyelf =B8R, maFhRad ey s
RERITI RN SV AR IRERIR R KRR TR 3. JATT 7 ZAE RN R PR g K&
MR GRT MR E L RAEK . ARG AR #HERE (inference)- R4 M 5 UFRoR S L B
WA R RGLAH A RS IS T ol S E R 4518, X EEGEIRIA R AR E P iR, (=
e M2 L AT DLAAEAE 0 fir el tp A H

DAEH R LA T — LB IR 15 K
(15.11) I'd like to find a restaurant where | can get vegetarian food

P BRI LAEFTR E BT ZH P B T —FAMENRERTHEE. B TRARITHA
T, IR RATAER) . BIEXANE R F 2 &R & (variable), WK

Serves(x, VegetarianFood) (15.12)

A 208 x WA R E T A X G e, JF BB el gEWS ULACRY, ULECA = pkh. S8 Al e

FH B ARAR B (M SR 7 BRI K o AR AT LR 1B & #R AL AR 8 AL BLX RATE 2% .

OFRINA

Ia, SRR EUBEAECHHIRIS), DAFRT Z 58, FARRB IR N2 E R E
FiEBL. REN T EMBEANRIRRAG KN, Xalgedi RS 7, HE2015.3 WAk, —MEHEEE
SEREHIRI ST, WAL FRIR 2 R R R AR T .

15.2. {EBRISIEN S

B NRRES R A B EB2ES R e e X TF R, REERKRERRE TR — L0 T
FRHRESHEE) 2 AR .

BRI (model). HALE —MIERFIE, ERFTHA LFHESZHEERE. SXERESFH
LRIk n] DA IR 0 28, X . S RA B HERXT G2 B9 R . R A AER R 32 1 FRAT 1B
RIS, A RN 7 8] () — S st 32 4k 15 RoR FB st 2 (A i . AR AL 17—
At N 1P T B R 58 K 1 7 TR A s LR & URINIE S

B, EARE . & RN IRNC 2R SR 4 2 i AR I AR R A RV R . AR R R X 4.
JEMEA R R HGR L RES AR, XELFRARN T HATRERI R, eMILaER. 358, EE LW
FRAS e HELE Al AR T R IAE SR T Brh . BRI R RS HERF. B, EREEER B 4
EH, EATRTESER S N ERRES PHERIEARM T EXNNF .

e AR A LR AL AT 5 — /N ¥R7 (denotation), X B RS REAS JC R AT B TR
R—ANE . E R RIE S . AT G P46 . B8 A4 (domain) & ¥ BRI R ES . B4
ANFE LS A BAMARER R AR A 1 — AN R e &R .

FATE LR B ZE RS e EOR RN b R B e U, B RS . ABEEN
HBARRBRIMARNRAERRARES. KM, SR2ZEIFRREAR R —HS 5RANSEOTE A PR
Hotd: BBl RANERECENEXN LI HAES . X P E SR 1 7158 RR N A ZE B
(extensional), FE AFATE EMNTFIIMERMENITERKRE XS, 28—

X G IR R AT R

JJE MR R TR NES

KA R T RN THE S

AT T — LA, B IRATH & SRR B AR 46 7~ — AR B RATH & RN HEE
ARVA] L WS B TR o S SRR . AP IX Bl LA FR N R (interpretation) .
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AR BIFRAT R R WS R, ibE SRR IR, X TR S ARG FS, B
MRTRERESL, GlnElIrsRs . WA AR K. A TR ARA T AUR D, LAV &R
fTIEAE AL 3R i HEIB 4R 45 S 45 52 I VY /i %5 :Matthew. Franco. Katie 11 Caroline, 7 VUANME— 14748, 76
. WATH Ha. by . d RFRZXENMEOTER . RATHOS AT AU =AM HEAE & M. 58l
R, DRI — AN s TR IR SR 1) | Rt 4, #Ruaik BB @ 1t, A
FRBERFTHAIR. FAkEE, LEIRAME B IRA T N AR P 45 =AM 48T, W€ 9 Frasca. Med. 1 Rio 1%
NFoR, IR InR M e\ f Ml go 5 )a, b AR R IRATEALEE =4~ & ltalian. Mexican. A1 Eclectic,
TERMPIBER A hy @ j RIER.

& Noisy X ¥ [ J& PEFR ~ FA T4 RS 2R R IE T4 . I (Two-place) K &#ME&, #iltnA4>
A7 =X (Like )BT, SRR Ao R PR BT . T H, BT RAT R E AR s R RN
RGBT LAERATTAT EUR BN T 1R 4k (serve )R Le S RAE A —4udl. B 15.2 450 7 — Pl e oL

Domain D={a,b,c,d,e,f,g,h,i,j}

Matthew, Franco, Katie and Caroline a,b,c.d

Frasca, Med, Rio e.f,g

Italian, Mexican, Eclectic H

Properties

Noisy Noisy ={e, f,g}
Frasca, Med, and Rio are noisy

Relations

Likes Likes = {{a, f),{c,f},{c,8),{b,e),{d, f),{d,8)}
Matthew likes the Med

Katie likes the Med and Rio
Franco likes Frasca
Caroline likes the Med and Rio
Serves Serves = {(f,J),{g,1}),{e.;h)}
Med serves eclectic
Rio serves Mexican
Frasca serves Italian

15-2: BTHAMER

A TR %, FATHUAT POE R 25 RO R v (& 2 4R s R A S SRR TR O it . i,
BATAT DAE A 8 o ke 5 SR 1A — S B B Matthew likes the Rio(2# The Med serves Italian) i /i :

FE MR R SRR G B0 B U T R

S A RS SRR AR L 1 TR R R B P E O R

FEERBLPE, FATTRT DUE I R B B0 AIE — AN T “Matthew likes Frasca” [ 357K :

R B el R R ShEE K 2T 5 Matthew WL 2 755 a, K Frasca Wit 3] e,

S ML K Likes K RMUN BIE L e HES . RE, TN ETCAES R A cH<a, e>,
FEIXAEOLT , R P AR AE % e, B A FRATTAT BLAG 1 4518 Matthew likes Frasca s B ;  fn SR ALY
HATEEIZ O, B AFRN A REAF 41k

XA BREN—RAN RS MES LRSI ERE L RATN S GERRRE . B8, EAHBK
Aoy e B IATH B SR, bR
(15.13) Katie likes the Rio and Matthew likes the Med.

(15.14) Katie and Caroline like the same restaurants.
(15.15) Franco likes noisy, expensive restaurants.
(15.16) Not everybody likes Frasca.
X FIRRERIE T, AR S SO IR (7 5005 R . RERPIF G IS RS EH
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TR B AR BIEEOC R MR, BN K ER . S BEUREMRESE RN, TP
X RIAR R B HRAT — 2, AT EATRIF, TS5, R 53 0 & S BRI

FE B E— M T R BIR S XRRGEREH ARG, E0RREAH P R, 5
b B B R B E R A S5 & o FRATT A ASE 2R 5 A5 W ABE 2R v i 5 S 2 AP A P (18 8%l 2 s A A SR 11 5
%, WAFIEXREM . WIS FeA1%01E Matthew likes the Med, i Katie likes the Rio(tH xlt /& i,
Ju<a, f>Fll<c,g> /& H likes X RE/RMEA MR ) BATTIIE F5 BLR1E 12 W A B ERAERF 1038 L.
RBATNTEE 517 and BB T L IE X, A R R R AR il s RN 3L, MBEME RN . AEIXFh
BN, ISR, FOvES e il 7, RN 7N E.

BAEXANE T 2 BN EEREEMFELLE S N R R IREREFZMFIELE
(truth-conditional semantics). a2 Ui, FATRME T —M75ik, wrLLE 4 1 & LGB & AR R)
et g — AN E R RE W FAE, I8 R BE R R e — MEERT IR L & RRE S A JAE MM,
A EATT FRAT T Wil N A R B 40 & SR e BA A& X T IR B . R, FRATFE ZHiE
TEAEASE FH B 75 SRR AR 2 B 32 3R]V ) 48

THVER, OB IXPG LR A B A7 B T B A5 FH e & SRR AR, (EROZIE R, PG
I I BB 2R B T AT SRl M B S BAE 2 4, AW EATT HAR NS . BATE T —5 10
— I8 4R BV S P R I A )

15.3. —BhZiE

—KriZ %5 (First-Order Logic, FOL)&Z& —Fh RiGM. % THMAM . EitHE LS TRBEME UERRES,
EWE T 151 TR AL ER, TR, HEBERRD TR T R E IR, AR
U RO RRE AR PR 4 S

FOL 1 53— /M 5] NBUHRE R, X TSRO a4 %o, FOL AR/t B By A&, 18 i ) R
S BT T HE 2 VT 2 7 AT 1 R It A G, X G @ A R 2 18] 96 R4

AT ILATR AN FOL HFEARAEANE X, SRJEHEE FOL FEH MR RPN .

15.3.1. —hZiERHEARER

ibFRATE S RS FOL &M S TR, ARG RRWFHE SR E KM & LRRRIRR
FOL.

Kl 15.3 A TR ZAET IR E FOL Ak fit 7 — A58 80 BN SO IR, XRATTER 2 K.

T, AR FEARE (term) MES, B T3R80 1) FOL 1% % (device). MK 15.3 ATLLE H,
FOL #&4ft T =Fp /R IX S BRI 1735 WE. MBI R . X F B i — N mT A R EH
JEH IR SRR X R

FOL )% & (constants) & (1 2 4 il i th 5 b (1) 8 0 R o 1% B8 5l o B iR o S K5 56
wARB, B3 EFRERE R, XL ABMERIL A 41, 0 Maharani il Harry. G205 S W&
—f, FOL ®&Rfr—I0R. HZ, MR 245 HElms &,

FOL ¥ iR #t (function) X )87 (1) ME & 75 S35 o 38 3 3R 7 9 BT A 1% B35 J& 4% (genitives), 4l Frasca’s
location. XFE—FREX P FOL BB RTREWT T s :

LocationOf(Frasca) (15.17)

FOL eR U rE1EE 5t niB AR . (A2, EZRRECE, BNEITERRGIE, HLhr be
MRARE, FENHRIRZME— RN R REERAL T — MR 72k 5l R E X R, ALK dr 445
B UMK . IXAEVE 2 20 G (U4 TE ) BA MR BES (0 5 2 A G A B ) I T G (i

Az & (variable) & FA15] FIXT R 152 FOL MLl AR S ffid N BA /NG F8/E, BATAT LB S HHE T
XF G, A 51 FATARTRE 2 1) iy 44 06 G o X o] BE 44 5% R HEAT 75 B IR RE 0 IR R e R sl st AT 75 1
DA AT 30} G At 5 o (0 i A 0 REAT 75 B o RATPIRE N R E IR (A & A A1 FOL o R)a, HiTit =,
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Formula — AtomicFormula
|  Formula Connective Formula
| Quantifier Variable, ... Formula
|  — Formula
| (Formula)
Atomiclormula — Predicate(Term, . ..)
Term — Function(Term, . ..)
|  Constant
|  Variable
Connective — N| V| =
Quantifier — Y| 3
Constant — A | VegetarianFood | Maharani - - -
Variable — x| y| -+
Predicate — Serves | Near| ---
Function — LocationOf | CuisineOf| ---

15-3: —MBERAWAEN LT X R XEENTE

IAEFRANTA 1 51 R R J7E, FATAT LGRS 10 H T 75 B G 8] 1) 58 2R 1K) FOL AL o 15 1] 2 4 (8l
PR )& 58 s [ e B A R AN G RIAT 5. HIRIEE 1561 AEIEXNAR6]+, —EH1 FOL &
7k Maharani serves vegetarian food 7] fit B2 A% T 1 2 2

Serves(Maharani,VegetarianFood) (15.18)

XA~ FOL i) & serve /2 — ML E 161, 7 7% & Maharani fil vegeanfood JIT & 7= (% R[] .

AN R R AT, %140 Maharani is a restaurant, XU B 1 R AN [F] 2

Restaurant(Maharani) (15.19)

X — /Ml HANLE (one-place ) iE T 7R ], EARH T REEEZ X G, MadH T S B R
—AMEE. EXMIEOT, E4Y 7 Maharani #2851 55 .

T G XSRS WS 0T RS2 DS RAR I R SR I RE ), RATTAT LB A B & 380K
KL RN N T 15.3 IR T AXZH . SR, XS 4R 158 70 H AR T4 H S AN 1E 1]
BRI 4 & et m] L I fd B 32 %8 3% 417 (logical connectives)Zl & 78 —itd. MWK 15.3 A LIE Y, B4
R LE AT ) = AR E R ) — Rk R A I, WM EN B KRR, Flin, HE N
BERP &) F1 e ) —Fl i) GBI KR
(15.20) I only have five dollars and | don’t have a lot of time.

Have(Speaker,FiveDollars) /A "Have(Speaker,LotOfTime) (15.21)

XA (115 LR A I A A ERAERT,  DA—Fi i 50 77 SRS A1 SCEESTAR ORI . 1
R, B 15.3 A R EE I VA 1 5T Ao VR I X e B A A R PR AN AR A . Bk, HR)VE A,
PATAT LA — A BRI FBOR B L IR s .

15.3.2. TEMSEA

WAE, RANCAEBRL T VBB ML, o] AR RFRAeRC T AR 1e Ek. i ERTiR, £ FOL
AR i DA R 7 A 5 AR RS 2 0 AN 5 HEE & IR X SR XA AV 2 d i A AR v & 1A
(quantifiers)(HE/ERFSZELAT . X FOL KL, PNEA I ERAERT 2

177 517 (existential quantifier), F 3 F/Rr “MFE” , K& N “there exists” ;

4= FR & 1d (universal quantifier), F V&R “XTRAER” , kKiEh “forall” .

PEE A E HIAE LR EER RN EN R R BN R E . BRI e1
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(15.22) a restaurant that serves Mexican food near ICSI.
X B 5] A2 B R € T 1t R 2 RN BB A 0 5. DUR @ RixX — R iE & SR & B RS
A xRestaurant(x) /\ Serves(x,MexicanfFood) (15.23)
/\ Near((LocationOf(x),LocationOf(ICSI))

XA T Sk FAFAE B3] R FRAT AT AR X AN 6] 7B R SO g AR B xe ARIER MY, XA
NE, RS —DRR F, WEREATH RIS &R E x, ARG T E . i,
R AyCaramba & ICSI iz ) — K EBVGEE T, 2% AyCaramba fRN x FIg5 %, ZHE AT

Restaurant(AyCaramba) /\ Serves(AyCaramba,MexicanFood) (15.24)
/\ Near((LocationOf(AyCaramba),LocationOf(ICSI))

RYE N RAERFIE S, R E R =AHRE T AXEONE, WA T RNE GEREAMEE T RGN
FR R, B AT LR R v i) HAth 2 SR T ok, IR A BATRAR A H .

SRR TR A8 I8 B JE TR SRR OB O AR R R o AR TR B B AAE SO T FRR 9 T
—V)(far all)’. VIRERRL, ZAPTIERERAXIER, HEIRPE b B AR G 8 4o H & AL & 4
PAFH—ANESEAN. X5 IEIEFFIER T B X, 3 EERF R ER A S e iE A1) ture.

= SYMVNE
(15.25) All vegetarian restaurants serve vegetarian food

2 TS B R MR T BL R N2

V xVegetarianRestaurant(x) = Serves(x, VegetarianFood) (15.26)

B A) T RE, A CHX G X B 27 A — A N E AT FRATRT DR FT A T Re 0 &
R IR E 0 9 H 3 AR T 2L i 0 R R 6 A E LA P A7 2R P AL R B o L RAN 8 50 28 PR — R0
BRI REBR B — KW BRT, — X B ol A4 T 5167

VegetarianRestaurant(Maharani) = Serves(Maharani,VegetarianFood ) (15.27)
A SR FRAT MBS FRATT 1 5 SR M)
Serves(Maharani,VegetarianFood) (15.28)

NE, MBARXA)IEREE A —E NE . FOARTHRAME RIER v, K, WAEE 15.4 KATHAT,
FITASEANE . EANEFRZMHE R AT RS AR IERERBEEIT x.
SR, HICAE, BT ONE, BRI A A R BN R . BN —HARKEEITH
MR FHEEEINS, SREMAAR? ZE—NIERERIT, Hin AyCaramba K& A& x:
VegetarianRestaurant(AyCaramba) = Serves(AyCaramba,VegetarianFood)
(R 2 ik (implication) (I AT #& & False, #FRATHTLAME 15.4 #iE A) T U640 True, FRIRH 2 V2R,
LR, AyCaramba IR SAERA RN R ERITHIHN TIRERE. BEEE, RERITGHE
TP, AR TR DU XA HERRAREE x B R RS S AT IR . Her)idil, x ARBTHSEITH
RIIMES BRG] 5 EE DU B ik
VegetarianRestaurant(Carburetor) = Serves(Carburetor,VegetarianFood)
TEIXE, FUIRUIRZMRN, B LA X A G B e TR R H o [BlEi—T, #iEa b E
WAEAFAERI( D ) AEFR(V )V EAK . N T3 e — MAERE AR E, 200 D EHRDI A — D HSE
)T N TR — DRI R S, A 8 Bl w2 AR S ) 7.

15.3.3. Lambda EFx

AT E 52 T FOL i e Ja — N G R R ONAR 7~ 7% ( lambda notation)(Church, 1940). iXF3%
TNETRAE T — e A8 e 1) FOL AN R SR 715, XM 06008 U TR A . ARRIEY J&
T FOL Ak, LI REAMERER:

Ax.P(x) (15.29)

XPERIE R BA T SAHN, FMRE — NEREANEE, REf— MRS ER FOL A,

XA L A R TR eI A T\ aE /), Mr=A 5 FOL ik, Ho 5%
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BRI E N, XA AR AL E (A-reduction), FHAZE & 6 B SCA B AR R4 K. i
FIZRIEXVEH T — MARKIE AT HEA IS, PARIHZRIE B ATAL 1 i 45 5

Ax.P(x)(A) (15.30)
P(A)
XA B — A B A H AR AR A —ARIE A E 9 ) —AARIE R 4K, R fios:
Ax.Ay.Near(x, y) (15.31)

XA AH 2 4 BB FRIK AT DU R ) — D BIRAS . AR QU B 1 A X Ak A ARk Uik
A7 AN AL FH A S5 A BT
Ax.Ay.Near(x, y)(Bacaro) (15.32)
Ay.Near(Bacaro, y)
1X LR 2 1 B R AT AR RA R IA S B — MU T IRE TR & x, KB T AMERIA, AT 1
ik e AP TR R, X AARE AT PUSGE RN 21 55 — 30, M43 21— A58 4458 7€ R 2 4
X W PR:
Ay.Near(Bacaro, y)(Centro) (15.33)
Near(Bacaro,Centro)
XA BT R B Ak (currying)(Schonfinkel, 1924)", & — &kl A7 2 AME T I R e 0 A
WICIBEF AT %, IEIIRAESS 16 B TR, ARFSRMt 7 —MInE, HiBiE i ok ek
DR Th R TR P I RS LI, AT DK e A T3 1 S B B R

15.3.4. —HnBEANENX

£ FOL FMiR FEh R I & Foef . B MEANOC R IE I e A 15 3 @A i At A it B B AIG &
FR0S REARIRAF AT B o FRATAT DME A 26 15.2 5/ G B BRAR T ok SE L IX — fde [RIAR—TF, Xl
T3 VEAE F 7 R (R B 5 SRR R R SR A AN U TR o (0 ik B IEAE A () R IRAS I B AR A i o JRATTHT
PR XAV R ) FOL H, il 15.3 A o R, IR E S Jo 3 N AT g ke

FATAT LU & BATHE 57 o B0 R (FOL ARE)Rn St e R IT s, IS 5 5~ R E Tk
G TR, ERAENR R TTRICHESIRN . E =0T, HELLTEN:
(15.34) Centro is near Bacaro.

BAE FOL i X Mol 1 192 30, /5 ER B 5 5) 1 o B & AL oo 50 N A ARE AT ], JF a2
B|AR, DMEIRA) 7 R RR A AT R R R W T IXAMIF, XSS I T Re = AR 45 R

Near(Centro,Bacaro) (15.35)

XA A A IR TR 1E Centro Al Bacaro It %7 1818 0 2% & 715 6 15 78 B =4 B2 v (19 1 1]
Near TR R PTER I cH .

Xof A 38 3 e 1R R o TR AR i T o 2 B3 B ORI BT 0 5 BRI ) & s & . K
15.4 45t T 15.3 i@ SRR A 1O AR RE

A(and, 5)F1-(not, AF)ERAEFTRITE SO 5, 20 SR IEEAREFELE S SUHK. A1, (H5
RS,V (or, BO)ERAFAT SAE LA D SC R AN DL R RE 907 ST EL 1T Ho=> (imply, 250 ) 5/ F 45 R R AR
H DA A 90 B SCEe PR R A i AR O JE i

P Q - P PAQ PvQ P —= 0
False False True False False True
False True True False True True
True False False False True False
True True False True True True

B 15-4: HE{ERGH T EMEEERIFNIEX

' Currying ZARHEFIARTE, & Heim I Kratzer(1998)#¢ i 7 —~2% T Currying IR TE “Schonkfinkelization” )7 i
K48, RN Curry J5 R E7.7E Schonfinkel I T./E2 .
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BATTR BRI 5 — A AR EMER. FIE—TF, ERNETEGIEE PR AL, RAM

WHICRMENZH AR R . AT AR 15.3.2 A G S, NEZERA XIS AEIE T AT

FRRE o T SRR B ) R IR 25 R AR A o SR, B AW A I AR ESEW, « B8 VAL
FIT A AT RE R T R i IR Y

15.3.5. I8

— PP RN TE T AR, DU ) iR P R AN R T A R, B S A A R A TR R
i )RR SRR (BE 15.1 710)o AR EL e —Fi i FOL 4L )72 SEita 4 EE 77 v

B\ #:2 (Modus ponens) & —FfifEEE 0, S53EIERA if-then HEEEA X R, FRATAT DA et 2 SCHL
AAEEAT, HrofIBRAE N FOL A

a=4
B (15.36)
XA, W] DA B e Q6 2 A AZAT I A0 20 3 AT R A A 2 I HERE SR,
W SR— AR 0 22 T3 L, B4 T3 BRI 0 RT CAFEIT B oR o 7EFE TR g, ATHIE—
ANGER ) 2 FIARRONTTSE, A TIAFRNE R
XfFEBGGHERE R B v, B8 NI e, B T B R
VegetarianRestaurant (Leaf )
VxVegetarianRestaurant (x) = Serves(x,VegetarianFood )

. (15.37)
Serves(Leaf ,VegetarianFood)

fEIXH, A3 VegetarianRestaurant(Leaf)5 # 0| ( AT $2AHULEDS, BRI GFRATT AT DL H e 2 1) 77 145
i Serves(Leaf ,VegetarianFood)14516 -

B A 2 1 S B FH AT I R 7 2 TR 1m) A S5 )

£ IE B (forward chaining) &4t , HCHERE A IER W EPTR i 77 20, 28NS S in 3 8
i, B R Ak A BT 3 P PR o X e HE R, RE AR E R IR I — N E s, B
2N BT A G 2RI, A — AN B0 R S BT I S . I R ) i At ket AT DL A
KA HEH T EM RN . X — SRRk T, BRI i — B ok,

TE AV RE TR R, F SN A TR N IE SRR R, RO MM S B, B A R BT
AT o IX ] RAKOKI /D [ 5 2L 2 BT 7 (I [a],  BROA B A1 R 1202 BT S i) o X R VR IR s 2, v]
RE 2 HE T RN 7k A 75 B s

1t ) A% (backward chaining) R4, BUHERE 19 ) B4 1) 7 sCORAIE BH B AR S 75 1) B4 o it
Pl e Al A R T AEE T AR E AW e R BTN WERAE, BAF P2l Rz aiR
J HAEAE IR 3 P B ZELIR RN o 3 FH P R 00 R T 1 225 SR 5 ) 8 QU E AR o o SR A X RE 0], 8
A B AR — AN B TR A AT DLUE RN L, 5 nT DLUE BZ A ) . 31X 0] DOl i /i 62 7E v B iiAT
SR IAERR I AT . Prolog JifRil & & — /N S ILIX Fh SR S 1 = M) 5 R 4

AT TR A TAERT, LEIRAER B FRATHE Z R IR oy /8 Serves(Leaf ,\VegetarianFood ) 3524,
s A(15.37) I E L UL 45 IS sk . BT axX A dm e AR rhANAEAE , DRI F AR R — AN iE FH B
W, g gy N . R Leaf [RE AR x 2 J5, FAT T —MES 2 UE XA 1 AT,
VegetarianRestaurant(Leaf), 2448, XeRAIAEMELZ —.

TR, X2 A3 O A0 = S 00 S n) BEHEBE AN AN S0 25 RBRFNATHE i S 4 R JEE HE W . A
g, i AR, RATMEEZ, WR-HNRER AR, BRATMER TR . fla, b3
IR FAT1 %018 Serves(Leaf \VegetarianFood) N E . H T IX/NFH L 5EATH AN A 45 RAHVLE, FATAT
4> S A HEFE 3] VegetarianRestaurant(Leaf) N E 114516 .
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BRI A — P A B AR T, (HR B — R e (RIE A B AR R 2.
IG5 B BT L T AR I HEFE R FR A% S (abduction), 1EWFRATIAE S 22 & A AT /R IFRKE, 7R
MAHES BT A i i IV 2 HER i), 8% 2 a .

SR 1A HHESR AN ) 5 HEERAT R v S, (AP EAZ SE & W (complete) . X EME A — LA MR
JE RGN R M X S VR R . SEIE I, A MBI AR, FONESE (resolution), E
SERFEMAIE R I AERE, B THESEMEE RS THAN LEREBR M RRE S TR L.
I, fESEEd, KREHARGAEHEMERI0ER, HSFREF RN R T 748, CLRvrE B s Z i
b %) 5 X F IR AT Gt

15.4. BEFINESERT

AV BRIV 218 LCAFRIRS MR RN o RSB — BN R N IR FEAZR R 25 A B 1, AT
FORFELFAPIRE AL . RS MFE )RR BT REW KK ERZ 5% . N (props). I [AJHTHE .

FIH AL, JRATE A AR B R s 2 1 BB TR AL R, X 28598 AT 5 25 %8 /s B AH SG IR
IR TR e c. #Hilhn, Leaf served vegetarian fare ()2~ i — MR, %8 WA AT IR
55 T SEAA R i 55 (1) S D )8 TG

Serves(Leaf ,VegetarianFare) (15.38)

TR T 3R s A3 B 1R B A 5 %8016 [ AT VE RS E S i AEE A R B = iR s . AR, 1
BLRARIFAE SR W REF B eat 1KLL F 4]

15.39) | ate.

(63}

(
(15.40) | ate a turkey sandwich.

(15.41) | ate a turkey sandwich at my desk.

(15.42) | ate at my desk.

(15.43)

(15.44) | ate a turkey sandwich for lunch.

(15.45) | ate a turkey sandwich for lunch at my desk.

BAR, NFR eat B CHIIBIEIEFEIEFIACE IR 02 — NIRRT R I . IX L4 1 A — AR B AR TR
X ML EMAE RN AN FEFRTEMA . AFE, FOL HHiE 1A [ E 1K) o8 (arity) — S A1
[l e BRI IT.

N T RRX AW, FATSIN T HEEAE B (event variable) FIMES, DL VFRERAT T4 2 FAE 1R T 55
NI, BATATCAE A EAE I, AR MR AL N R ME— iR T XA S
A, FATATLAGINH AR IS 15 R AR FRATHIAT (56 TSR i) AR S B o XL 1A S A A o e T 58
—MMRTT, MKM FOL RIEMENEATNE ZAMRsc. N AXHBATHT 8 1) 15.40 5 L3RR
KUt BHIXAN T %

| ate lunch.

e Eating(e) /\ Eater(e,Speaker)/\ Eaten(e, TurkeySandwich)

XH, AR e ARIZIEM, HTRKFHIE R S5 44 M (0 Eater M1 Eaten $2 L% 015 B 48

o N TS ARMIRGE], AT R TFEMBIMO O R R IR ML E S, XT 15.45,01°F s
e Eating(e) /\ Eater(e,Speaker)/\ Eaten(e, TurkeySandwich) (15.46)
/\ Meal(e,Lunch)/\ Location(e,Desk)

XA R FR N B4 #R (neo Davidsonian) i {43/~ (Davidson 1967, Parsons 1990), PL¥2
% Donald Davidson 5| \ S48 & [{)#f 2 (Davidson, 1967)f % . RIS 2, EHAER T L HE LR
Jrik:

AR aEAh 3R F AT, 518 LA AR A iR e,

B HVEN—NEERNEERE — A EN IR e R, R B RS AL f A AIE R IR DL
HifE—d.

R TEINTSRBIR AL, WA 2 MO EER .
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o AT DAY A2 3 =2 AH R385 1] 35 DDA G N\ 2[RI B 38, AN 75 ZEAI R HERE .
X TTENRATRATRE T 7 — AN, BVafE & B4 S, IR/R 5% € F18 (0 Eater #1 Eaten)
FHOGIRI AR, DASCHE — MR (MR8 (n o B AN [R] ) o FRATIHE £ 56 1 55 0 1F 20 1 1] 303X 7] 73

15.4.1. BEEFR

TEFATA EAF TR, JATEAT N FAL B0 R o FAE ROZ R A I TR ) e B I e {5 B B —
R F 0 2R3 oR okl 2 B P8 88 (temporal logic) (I4THK . AT 840 T i 8 B I B A il |, 9
fIE e T AN ZIE S AR EE ST, HhaiEn 528 (tense logic), sl i &L 3 i (8145 S 177
o KT TA)FAK TR I3 4T (0 & M T P SE VR AR I N IR AE 5 17 B v
BREFERIN AV BNy, I (AN AT B A BT, S S5 1A L S sm R A 50, Ande i a4 L
FRATAT LR AN [ B A HE Z A2 I 1) L 2am SRS TR) A2 — A AR ) 28 = AR, W — SR T 55—
fho ERZHIIRT, HEREIXSBES A AT 2 RS . RX — W& SRk RAHSE &, BB T
BAVARMET & BUEMARIME.
VF2 77 SR AT DL R IX A (A5 2 o 1K B R R 02— MAH S T B, A B AERAN ] — BRI SR 1 Ao
FHAH) FOLHERR N . B8 LR il
(15.47) | arrived in New York.
(15.48) | am arriving in New York.
(15.49) | will arrive in New York.
XL AR A — A, R shia i S ARE . ERNTZATRFARRTT RZA, e = AR
FELUNRMPRIR, B ZARTI AE R
FeArriving(e) /\ Arriver(e,Speaker) /\ Destination(e, NewYork) (15.50)
3] 1 A 0 ] 2 5 T LR B0 - 0 PR A 5 R @0 LA, BT LA e T 2
AR B R 0T BT A, A 0 2 R I (R3] A7 DG IX AN 2 f 2 A IS 8] A Bl 1] A I &S o % T 3RATT Y arriving
Bl RXFITIE A T LR RO
I e,i,n Arriving(e) /\ Arriver(e,Speaker)/\ Destination(e,NewYork)
/\ IntervalOf(e,i)/\ EndPoint(i,n) /\ Precedes(n,Now)
I e,i,n Arriving(e) /\ Arriver(e,Speaker)/\ Destination(e,NewYork)
/\ IntervalOf(e,i)/\ MemberOf(i,Now)
Ae,i,n Arriving(e) /\ Arriver(e,Speaker)/\ Destination(e,NewYork)
/\ IntervalOf(e,i)/\ EndPoint(i,n) /\ Precedes(Now,n)
BRARGIN T — DR ERZR GEAM R ] AR, LR — AN AR R A% A () RGO 450K . BT T
i) — 015 1 Precedes 7R 58 — /NN [A] iR T AE IR 8] |56 58 NI ;% B Now 5 /2 4TI (] . %)
Tk A, (A1 IR 45 R Db AE A TN (B 2 AT A, X T ARR I FAE, R I (8] 20 2007 S 45 R
T XA AR A, i A S A F A R R A
ANFERAE,  fA] B Bl ] I 2 RIS 8] T PR 08 RAEAN R BRI . B RE LA 1
(15.51) Ok, we fly from San Francisco to Boston at 10.
(15.52) Flight 1390 will be at the gate an hour now.
FES—M5rh, Bhial fly (IER RRR R AR F, AR SE A7 rh, KR 2R A
LA B A S RN A, S HIE L WEIRIEN. FHRUT 6T
(15.53) Flight 1902 arrived late.
(15.54) Flight 1902 had arrived late.
JE B St £ s, B RARRER 7 2ok R A ML R 8RN 58 M LFA 5 — 1R
i 4 B FAERAE T b (B, 1902 Pt BAM 1, K AAE 75 —1FF). N T BEIMMIE,
Reichenbach(1947)5| \ T 2% fi (reference point) & . {EFRAT W i =0, 24 air i %1% [H T
Piid (utterance) IS (], I FHAE AR R AR S S (TR 20T TELERT B J5). 7E Reichenbach ) 5%,
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S RN 2 20 B8 () BT IS TR AN AR (8] o 1 T A48 150 B 1 3 M 7 9 ) R Al
(15.55) When Mary’s flight departed, | ate lunch.
(15.56) When Mary’s flight departed, | had eaten lunch.

LEX P 5-rh, iz (eating) F A AR K A AE I 2, M2 UL, FEVTEZ /T 2R1T, £E58— M7 i
B 1) I A Wz R A MRS RN ST 4G 1, T AR =AM R W2 O AE RS AT e . R,
Reichenbach AR KU, & K (departure)F 4R E | 255 fi. XL SIAT LUl SIZHORTE K SFAH ¢
RSN BRI A5 2006 2 o 7R — D onbilrh, 275 S EGIREE 0T, 725 AR, 1ZIRIES % S 20T .
Kl 15.5 JE 7~ T Reichenbach Xf ] a5 I AR 5T 715 9521 15.6 ZRARH FOL 5 X 264 7

Past Perfect Simple Past Present Perfect
T T o
E R U R,E U E R,U
Present Simple Future Future Perfect

] T BN
U,R,E U,R E Uu E R

15-5: Reichenbach BI#3 7575 N AT & MEIERES

k. X ®ES, HEAEEARS, ERTEMHNE, RETEFHE, URTRHIERE,

KRR 25 BENRRIT SOBES b, BAACE A2 el 4 45 Foh 1 2l 3l I A8 P R . 24
R, BFIEAIRZ ALK T 2R AE R, AR Rk =
(15.57) I'd like to go at 6:45 in the morning.
(15.58) Somewhere around noon, please.

IEANFRATAE S 17 TR PR, 3XM N A5 30 AR E 20 105 B S BO 0] 5 0] 255 B FH A Fe BAT AH 24
KR SE B E A

BE, WAIPOZERD], RGBS HIUBAEZ RG] o Renlih, B EFREAEEE DR A
B ARAE KK IE, EUX |7 at. in. somewhere 1 near [t 5l 5 i 156 B () (Lakoff F1 Johnson 1980,
Jackendoff 1983). BRIXFEHIEMIAL, — AU — MO RS R L, AT ERE S haIEE .

15.4.2. &

TERJa— A, AT T 485 T U 1 PR 1) Sk e 7R S AR I 18] 1) 7 8 o AE AR TS o 3RATT 9 R 44
(aspect) &, W K& FRISA R BTE R, 48— F AT 2 1 L85 W R T, B =2 SRS A N FE AN I
() R B AN T TR TRV R N A, DA Bt 7 B 35 A AR AT AR i IR A A& H T BT & A 1R o 8 T3 St A R A H D
o, AL B AR RIE 0 N LR AN s ) v s 0 DY A 18 2K

(i A5 14 )Stative: | know my departure gate.

(¥ 4K )Activity: John is flying.

(5E Ak )Accomplishment: Sally booked her flight.

(I& A& )Achievement: She found her gate.

A Aristotle(E B+ 2 ) 1S 1720 KA Em A, (HILAE AR RA AT T Vendler(1967).
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A (stative) R iA R F M S 5 F AL L € I 8] fURA R JB IS0 T RIS IS . i, X
L1 TURT AR Dy & £ B AN ) B et i) — AN T T . 25 R R I ATIS 7<%
(15.59) I like Flight 840 arriving at 10:06.
15.60) | need the cheapest fare.

(
(15.61) I want to go first class.

TERXFERHTrf, 1 EIE TR S 538 7 D e R € N ) i A 25 . ZRRFER
FE 22 HT R RAL T R BPIR S S AR FN A -

EE (activity) ZiE R 2 5 EHKBREMN, IFHLEAREMNE S 5SFSEAR, WahEE
VERAE—ER M BN R A, RIS BN s TG0 5 i LA N 41l
(15.62) She drove a Mazda.

(15.63) I live in Brooklyn.

PR F- AR B 1 AR — B[R] Y IEAE BR C 4 N B3R I 1 8 5 51

B JE— MR, EEERR(achievement expression), 55ERAEMLL, FNiX R IR FE—FR
Ao BIELUTF:

(15.64) She found her gate.
(15.65) | reached New York.

558 ARANR, 18 A S A S R ) R AR, NS A TARAT R A8 BN ) S BURRAS o S8 R A,
Xl SR BT AT e Y Y searching B0 traveling S, {25 find 1 reach B4 B 1 F 44
eI\ A2 B 18] A (points), T AN & i (] Bt (intervals).

AR, BT AL AR S EORS K FEAE, BT VBT Ay R T KRS
I AR N A 54T Be 44 (telic eventities).

15.5. #HiAZ4E

IEMARFEIF LR 1, &R T H M2 MR R T R HE 5 UiiE (utterances) 1 X o ILTEAAT]
W, EIXLER A 7 R S, RN AT DR X 25 5 fE FOL H s sl S5 R s 1) o T o
T, EWLIXETVER, B RS CE R R & . a2, & SCRE TMRER R4,

R ZBE(DL)E— L)), BIEE e e X e RS M 48 Rom 135 3, Rt —AMEE & T
SRS AR RS HESE . RN L, RBERIREHE R — RYIBE L, BTN T AR FOL T4.
SXoF F5 3 3 P T R P it %) PR 1) T A R B OGBS A B ) S A B o E, FRATTI A AR A 1)
FEAR ST, AN A T A e

TEAS R 1B 48 N B AU AR, B fUR RN A R B T ARSI A N L R I s N 2z )]
PALCRER B9 R IR 2H ekl 5 I FH ATk 11— 2H. 28 ) BME & BN B 1 & AR TE (terminology) . TR R
A5 T ARIE PR A4 58 EFCON TBox. X 58 H KA NFLN) ABox MR . %% AR TE 8 ¥ 1 2 HE 3
— NP AAR AT A R (ontology) I E IREEFH, Z AR IR 2 [0 1) FHEMBE X R .

(] 21 FRATTH TR 15 R A0, AT — B 1B A SR R A 2, W1 Restaurant(x); 5524 (1) DL 4B 1 XA
A, DR TR0 9t A A S i Restaurant?. 4 1 i 4R 2 194K JC K (W1 Frasca) & % 71X —F 5L,
A1 5 Restaurant (Frasca)- 5175 FOL H Wi & (195 238 A [F] o 1X Lo 5] 18 X A4 € 7 A S AT 56 15.2
TR AN 5E A E: 1% Restaurant X Ff 12850 R & RoR—A1E N BRI AIEC R .

TERE R TIEMBIIRA G, TPt el R Z kg . fik B AR EHFERE K
KEAAMWM I E: AT LB 5 52 0O G20 2 [RI 6 &R B0 ] DUSHES AL 5e B 1) 5E X,
IR JE REEHE LRI R IR O R o XL TV 2 8] (13 B i A FH 288 031 () FH 3k DA BRI VF 2 1 SR R AR 1R 28031
il E KGR E AT AT YE . A TPRAAETX DR S8 — AN T, FRAEA TS 5 #8701 [9] 2] 8 SO

NT B Z IR, AT LA S 5 ARE S M 2 8] (B4 (subsumption) X & .

2 DL ifA)iE % R A sans serif TAHR . X, FATREIEZAEF], £4H 5 DLIEA ) FOL I, [mIZIEA]
HIARHERCE AT 5
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BERRZTE G CE D, HfE C# D W&, = C A MR &K D KA. A5,
REAKRAMEARE SCGE R — DR RRES R RRMN; £8E C hHERE Lot R BAELES D T

£ TBox HER LA N B AR I =5 P A B AR R MLIZ T, BEAh, 384 & Ah % R R 1 1R A

Restaurant L CommercialEstablishment (15.66)
ItalianRestaurant C Restaurant (15.67)
ChineseRestaurant C Restaurant (15.68)
MexicanRestaurant C Restaurant (15.69)

PIX AR I AR TR AR FRO0E B 15.6 BBk B, A8 50 &t R n 800 1019 s 2 () i) 35

KABIN o
Commercial
Establishment
Italian Chinese Mexican
Restaurant Restaurant Restaurant

15-6: —HEEXRHERMERT

VER  IEREXFETE SO B RO PE o (e 1 IR I8 & e B, Mz rh AT EM E 4
HISEHI S G AR TR IR AL WAL, FRATTCIEA X L e FA T 1% U h E AL BRI T 4T
T REIEA HAMAR T . BATHICIERE AT R B AR TR I 2 —, BFE R EAH RE(HI,
BT RETT DUR R MIAR T ST LU AT, s A DL AR A& SCEANIEN]; Al AT R S Ik 5 25
ZIR— R FNVAR IR AR, AT % 17 o v B SO LA e i) K

A0SR — AN S PR e 5 8 R VE A B 2, IR A T e s I i B o 3 BRI -5 B
{7 B 7 30 A5 5 S AT B (disjunction AR FF . 40, "NEIIET & & S UrdA, EEEATREZEEXR
GIEYER

ChineseRestaurant C not ItalianRestaurant (15.70)

o — AT — AR TS AT DUE T IBOR S, 4 R R

Restaurant C (or ItalianRestaurant ChineseRestaurant MexicanRestaurant)  (15.71)

Kl 15.6 Frs BZIRE K LT3 SR AT P RS . BT BARAmEH A RET, EAHRER
M PEE . B . AT EE R BOY IR L2 ) — R AT A BB T o 7R IR 1 4R
Hh, SRR AR ) DA 8 38 AR R S b ) AR & 2 TR S RITE A . 9 T S EAE SN R
TR IR ORSF — 3, RIRZ R RIEH R o, EE AR A GEA G- KR,

NT T ERF R R ATIEAER, AERATE & — T A SRR A — ek TR IE RS sL. JATRAEH
hasCuisine J¢ &K IREUC T BB LA & 1E L, H hasPriceRange 2 £ KR BURF & 218 I 4%
1A o FATTRT DA FH 3 2 5% 22 oK B AR I 158 B BATTAN [RI S0 (R4 1 o A FRATTANIRATT A R R 48 T MR T
VERSE I A%, JATATBE & U — L3 il FA, B KM R AR RS & . v 7 Hli3RiX
SERES, AETRATE e in— SR R & B IRA TR T AL AR TE T RARR B M B FERI R

MexicanCuisine C Cuisine ExpensiveRestaurant C Restaurant

ItalianCuisine C Cuisine ModerateRestaurant C Restaurant
ChineseCuisine £ Cuisine CheapRestaurant C Restaurant
VegetarianCuisine C Cuisine
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TR, ERAMESIN T IHIRA R E R T, Dl aE e,

ItalianRestaurant T Restaurantu ' 3 hasCuisine:ltalianCuisine (15.72)

IEBEE XA RIS I, BAERRET P B MAREEL & A2 R8T, MBS fEAAE ) E
SR A A R —— R ROR R R B SR a5 . ) FOL RSN Rk 42

V xltalianRestaurant(x)— Restaurant(x) (15.73)
/\ (3 yServes(x;y) /\ItalianCuisine(y))

% FOL B i b Hgs ) DL W 5 AT A AT A BARTE 2E - el e, 1A AR N =
RHEHE BB SEAR A BEBINATAN G R, Flanthkg s ot =R h ESe |, BREERE, AT A%
TE ) S i KOP)S B H SUE SEAR R A 2 Ui, Skbr b, X FOL Rt A sk 0], AT AR 4
FURFAEARE W AR DB SEARHS IR T2 2800 o FRATT P B8 A0 o 2 1) S ol A HE IR A DA T B S s, A e W
AR T R AZ BN RUA .

IR, HET BLAT g g AR AR R S 0l B B R AT 7 S B H L HLOGBR HHE PRAE 5% . XA IRAT
12 7 B ARTE B E IR G ) 55— FhJ7 10 SEBR_E AR R 1 B 1) a0 RN 78 23 2% A R T A A0S 3
ATIELEQVR AN E Lo TERXFMENL T, TATTRES WML )y ItalianRestaurant #2 4t — A~ 3, RI$2 4t
BAFIEEIEIT, ¥ ModerateRestaurant $2ft A4 k4 Vi FBlE 4T .

ItalianRestaurant = Restaurantl1 3 hasCuisine:ltalianCuisine (15.74)
ModerateRestaurant = Restaurantl1hasPriceRange:ModeratePrices  (15.75)

AR FRATTH TR 1R R A3k 6 2501 P e AR 1 B A, (HR BE IR (A I S At 1 BRI 58 73 2% F

E, IERAREERI LRI R BERITIET. B8, ZERTER/MERENET. EMIAR
R R T, ORI R4, AT LUl fE AT Z 5% VegetarianRestaurants )4 JE i 44
In—A g Fr i ia f R 2OokE ROX A R ], a0k Brs:

VegetarianRestaurant = Restaurant (15.76)
N 3 hasCuisine:VegetarianCuisine
N V¥ hasCuisine:VegetarianCuisine

i

R BEXT IR O&RAARN) S FHAT B R AR AHE R I 2 R M AL G . DL HEXE R4t 08
VAL B R SRS B X A AR A I R, AN A FOL S iy 4 il HE 3 .

% (Subsumption), {EA—FHEEE I, 23T LM ARAE B S 03 SR E IS 182 B A7
TEABAE/ TR RIAT S . MR, SEFKZE (instance checking) K (ask), AR IRAT A &NIE (1 56 TAMA
MENEARIER S, MRS 5 7] DUSCNRE € A B0 o A5 A S e A 1 Ja I HEBR AL R AU e de A
WARE R B AREE KRR eI A ST RTE RO RAE BT HERL,  DAHERT & 241
AL E R K R

e SFRATT ST, LEFRATMSE H DA B R s — Mo B4 T

lIFornaio C ModerateRestaurantl1 3 hasCuisine:ItalianCuisine (15.77)

BT, FATTREZ A, IIFornaio B T & i LURZON BRFIE TR 8T . HiEmithi, X

ATA] DA FRATT F 4 FE 2R G HE DA i) B
lIFornaio C ItalianRestaurant (15.78)
lIFornaio C VegetarianRestaurant (15.79)

FE—ANRENEREEEN, KA IFornaio fF4 AN ltalianRestaurant 7r 22T iE & AR i 1X &
—FKET, WARATE L H % 35~ ModerateRestaurant, ‘& /& Restaurant [ 17288, I H i 2
has.Cuisine KR8 [RHi|, K ARMICEEHZEN S T .

EARBRERLSEER. BE-T, AN REETHRER S AER.: E0aieftRme, m
He ARt R e, ATHFX IFornaio 1€ LAEIX AT AR T, BEONIRATIE 3 A Wr & AF 7] B FR
lIFornaio 2t £ & &, AN 5 1155 & hasCuisine.ltalianCuisine 5% —MrUEA T & .

FET A EHAR A CHEE S 2, R4 E A R AREZN R FLMIE T, 5 Hixt L ARER
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BB E R (implied hierarchy). ZAT 55 KB B T4 60 S # AR 45 8 2 N H B b AREH . 450
BATHRIANEREES, o LR B 15.7 hE R R ZIREE .. BRI E CE, ZEIE S a
AE R, MARSERAT ATTANR, XEERNAZAAAE .

SRS BT AT 55 2 W 08 — ANRE RS B2 75 0T DA 0 RN e M I R 3 o X AN IR DA OG R ATEH A 1)
H 5 PR B AR O A 8 TR MERIE B, NG KX E(E B S TR 5T 2400 L AR TE 15 BT
EeE. AR5, B BIAMARTT DL JE B SR E R 81 3R

VER— A0 SR IAEI ] 1, ARSI T8 5 A — RIS R R B IRE)T

Restaurant(Gondolier)

hasCuisine(Gondolier, ItalianCuisine)

Restaurant

[talian Chinese Mexican Vegetarian Cheap Moderate Expensive
Restaurant Restaurant Restaurant Restaurant Restaurant Restaurant Restaurant

B 15-7: TEBEXAKHNERNERT

BE: %% TBox PSRN &, BRABFTZECEXREWET W% KT

FEIX R, A4 %0 Gondolier X MARIE TR SEAA R — K BT, MR EY. WIEXIHE R
FFEATH AT TBox N, HATATRESAEBN—T, XE—XBEKFET, B—XEXGET, LEMK
&

AT 25 7 5 XA, AT S AT LU Gondolier AN KFI& T . a2 id, FA1FT3RE
M5 B RF A 1% 2 00 B R B B % BRI 7S 4> 2 - 5 lIFornaio 2851 — Ff, b AN 4t T8 73 2 & X
VegetarianRestaurant #i 5& 15614 . #J5, Gondolier i fEIEH & — F MM A& H & T, Hl T30 H
ik — LA, WIEAMBEMLEZR. XEREASCRMEBTWAHRBEL T, X H&iH
ModerateRestaurant(Gondolier) 1% 224 A, KoM E /b Fir & 1) hasPriceRange K% .

BE L SR A DL SR R AR 7 BT e (0 AR S RS () HE R R SO, AR i {8 (0 3R a2 4 ) SRk P T
Ao SRT, R R R R SRR ) R R I A, B SCIEAR R R T R VR, T AR 1 T K
T AR Z BT T A28 1 B T A R 21 S

W £ A AR 5 AE XM

ARk, HERE R G NTEH R A R E UM R — 5. 16 XN R — DS 1), el
M7 — b E 2R E 2% A B8 K5 (Fensel 2N, 2003). 3 T T AR (1) — AN B R4 38 B 35 sk i
(1) . F R 4503 ) 2 RT3 B AR . R R R X SR R Y SRR E & & M4 A 41 5 (Web Ontology
Language, OWL) (McGuiness 1 van Harmelen, 2004). OWL {5 7 — /MR @4, Ko BT RAE
X RAAR 1B
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15.6. 245

KRENATEHNNRRT S DR AT — L E N

JEWHABE T ¥, — AN RERNESUTNES KB0ERRE ERR, DRIE S A& A E
IXEERIRIN B R IR A 1E 5 S AR R AR ] R i

o SUXBLRIR I ANERNE UAEZEE AR A& U RRNE S E BARE S BN TR G T &R %
FERIXFRE S

X PRI RN B RN S FRE SO B SEBR T R R . XSS EDR A M B A R R
N BAER. CRHEE L KRB IR

o NKAE 554 B0 SRR P R AR 380 2 SURRR I o L b B B B2 ) 2 A% 8 - TT S M (0 i

— BB RS THMN, 5T iHHHENE NRRES, SR T & UFRES PRI ThEE.

[ LATE FOL HRiskifs W RN EE i 5, AFIREMFHL.

A[ LAE FOL HESE P 4l 3138 48 FIAESE .

DUACHEIR B 58 o 56 B (1 — W 1A ) HL 50 o B T B 4 o 1 3R T 8 1) A T P 3 v S R
187 F I P 48 A 4515 5 (OWL).

15.7. Xisk#FAphsEixEp

AU XRRERRIES CE PR &P IFEEMEHSE RS RS MY 5 F (Green 55 A
1961,Raphael 1968, Lindsey 1963). X4t R 4554 [H1 %5 [0 T 75 SR A TR IR R . A5, gy
B R — Fh T DL R 2 P ) S VE R A 30 Simmons(1965) iR T X £ FL IS 17 .

Woods(1967 ) 7 1 1 [F178 1] #i s {3 ] FOL-like 7, 15 4 24 i F ()11 i 2 7 (1) 85 4% - Woods (197 3)
72 B A BRERRE SR H BR(Lunan) R Gi btk — 0 R R A 7 IX S ARk, A2, 7€ Lunar FE %R
BEA BAEZIF, HAREFIE . Winograd(1972)7E4th ) SHRDLU R4+ KA T — M3 RO EIE 5 198
BARIR.

FESCIA TR, X538 5 A1 12 DA AR B SO R 1) B FE N 52— ELLE B AL Bl T 2K R AR ) 48 KR
Masterman(1957 )& 5 — AN K FBUE LM 28 (R ATR R R 7V TSN, RV E SO 2638 3 0 A
Quillian(1968) 1) 1 il o 15 LI 2% HE 42 (1) K & TAF 2 £ X — I 2E 47 1) (Norman #1 Rumelhart 1975,
Schank 1972, Wilks 1975c¢, Wilks 1975b, Kintsch 1974). 1E& X —K 8, —8#t 5 A G HF a4 Fillmore
(1) 22451 £ A8 45 (Fillmore, 1968)48 N AT A . Simmons(1973)/2& fi 5okt 249 fg (el AR 1E =5 A2
TR — o AL &

Woods(1975)#1 Brachman(1979)4 1 #1515 XML I E I & U TR 8T, ST W2 ER
F B RIE S KR, B3 KRL (Bobrow 1 Winograd, 1977)#1 KL-ONE (Brachman #1 Schmolze,
1985). i iX LEHE AL AR GBS 1R A e A e AR BRI LT, IRBHE, BAIT2 FOL BISZ IR, SMmE11r
R EHLFE. 7E Brachman #1 Levesque(1985) 1 ] LA B — N H IR S, Wk 7 71X
JrTH ) TAF . Russell #1 Norvig(2002)##iid 7 ix £e4% 204 %% 1 i BAR AR A

EAERI AR, 55 ¥ NERES AT LSS 146 T Katz 1 Fodor(1963) 1 TAF . &A1& 5
()28 T REAE )RR 7 R RIBR %, DA RGBT MV 245 5 = @ i) HA R G, RIS ST & il iR-2
TCEEMINE B 1E X on 7 I K FH (Lakoff 1972a, McCawley 1968). [ifiJ5 Montague(1973 )4 B8 441
BEAHRAE SR 5] NIE 5 =30, MR NAEw 5z i s SUERL S I S % 45 575 —iZ. Dowty %%
A (1981)F1 Partee(1976)%} Montague ifi X % K H AL TE 5 FEG H /E AR I 144

HAFAE Sy FARA T R 225 N A T T Davidson(1967). 3 BLERE H it 77 35 B R i 456 S (1 22 0 3% & 4y
1k, XIJA35F Parsons(1990).

H A K 22 Bk 18] #E B 1 5 7 V5 # 2 2 T Allen 1 1A] 18] B A% & (Allen, 1984); 2 W45 17 .
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Meulen(1995)#2 4t 1 ik Z5 A I BIAC AL B . Davis(1990)35iR T FOL s FH KA T I 3 YR 1k A sk 1)
MR, EEE. 2E. ARG

van Benthem #1 ter Meulen(1997 )%} B #5115 & 47 7 &M K12 . Lyons(1977)72 — AN 4L ()3 X
A . McCawley(1993) 52 — A A nf Bk (9 2R 5, W 7B AIE S M) 2 & . Chierchia Al
McConnell-Ginet(1991)t MiE & I FE T Iz ki a5 1715 ] R . Heim £ Kratzer(1998):& M 4 i A4 il 2
W A FE B I — AN S S SO

15.8. &3

15.1 Peruse your daily newspaper for three examples of ambiguous sentences or headlines. Describe the
various sources of the ambiguities.

15.2 Consider a domain in which the word coffee can refer to the following concepts in a knowledge-based
system: a caffeinated or decaffeinated beverage, ground coffee used to make either kind of beverage, and the
beans themselves. Give arguments as to which of the following uses of coffee are ambiguous and which are vague.

1.1’ ve had my coffee for today.

2. Buy some coffee on your way home.

3. Please grind some more coffee.

15.3 The following rule, which we gave as a translation for Example 15.25, is not a reasonable definition of
what it means to be a vegetarian restaurant.

V'xVegetarianRestaurant(x) == Serves(x,VegetarianFood)

Give a FoL rule that better defines vegetarian restaurants in terms of what they serve.

15.4 Give FoL translations for the following sentences:

1. Vegetarians do not eat meat.

2. Not all vegetarians eat eggs.

15.5 Give a set of facts and inferences necessary to prove the following assertions:

1. McDonald’ s is not a vegetarian restaurant.

2. Some vegetarians can eat at McDonald” s.

Don’ tjust place these facts in your knowledge base. Show that they can be

inferred from some more general facts about vegetarians and McDonald” s.

15.6 For the following sentences, give FOL translations that capture the temporal

relationships between the events.

1. When Mary’ s flight departed, | ate lunch.

2. When Mary’ s flight departed, | had eaten lunch.

15.7 On page 316, we gave the representation Near(Centro,Bacaro) as a translation for the sentence Centro is
near Bacaro. In a truth-conditional semantics, this formula is either true or false given some model. Critique this

truth conditional approach with respect to the meaning of words like near.



