





2ME(L : EME(LORRREZEZ 5, HIZF T2
TOMIEEW] IZRD &S I127%25,

(11) Vaz.(cat(x) — white(x))

U LA (11) TR DR WEERIZ DWW TS True
&%, TOEPFIEL, D) BTOMHBH] DX
hERIETH720121E (12) DEDIZTRETH 5,
(12)  Fz.cat(x) AVa.((cat(x) — white(x))

BEE ¢ “part of” L\ o 7 EHAFRIL “part_of” D &
T ZHWT—2DEEE 5, AR TIZES

EEOD')XWS:)EH@IJ FMTIEEIT T 2HWT 1
DDREE L AT,

3.3 Him

ETIVRE & EEAA : B [7) TIRETVRE

ZHWTHIG & XOBRE RS D2 AT LAZRFEL
TWBH, AR TIEHGE O AR Z BRI 2,
ETIVRELIFETNV M LKA AITOWT TE£F
VM PGRERNAZFZRRETEN (ME A ZHET
SHETHD, —F, MG LGB ADEET &
B A 2oV T READOEA T Wi A 25
Mo (THA Z2HESTLHETDH S,
TIEvay —fRIEFNVIFERTVAIRIZ

DWTDRBERLRTHSHH, KBRTHWS GRIM
7 — &y b TRBRFERIZ OV TOHERHRITT NS
=ORETDRBEDRDH D, HIAITN (13) 2R THD,
pigeon & bird D —HETH % 72 (13) 1 True & 72
B3, BT I(pigeon, [...]), I(bird,[...]) £\\D
WG A, Va.(pigeon(x) — bird(x)) &\ A
WRENZ32 5,

(13) Jz.pigeon(zx) - Hx.bird(x)

ZITETNEXZE ENLBEEDEREL S N %
B hd 5, ATl WordNetz’ﬁ:ﬂﬂb\’C 2 &k
DRfRE RN, K2 IR REOEFRBHANIZH>TT
TR avEITI,

F & G OB% BNS % e
FlZGORAEETHD ; Va.F(z)+ G(o)
FIEGoLEAFETHD ; Va.G(z) » F(z), ~32.G(z)
FIZGOTAFETHS ; Va.F(z) > Gx)
FIIGONEFETHD ; Va.F(z) < -G(x), -32.G()

* 2 77ﬁav3y®$&ﬁw FlXETNVIZEE
NBHBEE. GREXIZEEFNERFETDH 5,

2https://wordnet.princeton.edu/
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4 FHEEER

4.1 T—%€vh

AFFE Tl GRIM % AW TS % 1T 5, GRIM
EHESR, €TV, 2FHOF Y TV a v (EfIIHLT
BRI hokbT—X2ty NThH
D, WK, JEME. VAR ORISR E TV TRlik X
NTW3d (X3), ZEFEREZRT 7201 touch, near,
support, occlude, part_of ® 5 DD 2 ERFENFHE X
NTW53

3: GRIM © 7 — & 4]

4.2 =EB&

GRIM O 7 — & 200 #4192 4 & FWCHEBRZ1T S,
FOL #tue% 1% Prover9® % fl\\N /=, F $#MZ S3EH
RILIIXDRA ThNE U, BIRI Ve LT
HEA T (Con), #GH (Num), 21k (Q). BIR (Rel)
DAFIEZH Tz, RIILEXDOHEERT, 3D
B3z d 5 GRIM O IEf#EE%E2 AF TR I UL
Tzo BNFEDFHEIZEXIT LD FHEOYZILY, 1
BIIE XD IEMR B2 AR L7 (FR4),

412 “There are at least two cats.” & AJI3L& L
72 EDOVAT LNRTFRILZHEGE RS, EhThd
R EE IO VBHEBETH D, REIETE H*H’J

ZHHEZ ST U C B IS D OEEAE SN2 Z
W3

5T AT

4: “There are at least two cats.”
INOE 2 [GTPES

3http://www.let.rug.nl/bos/comsem/images/
Y04 X%BL DT — X%, EFHR1PSHREL .
Shttps://www.cs.unm.edu/ mccune/prover9/
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X Con Num Q Rel

There is a cat.

There is no cat.

There is a white cat.
There is not a white cat.
There is a cat and a dog.

NN NENEN

There is a cat or a dog.
There are two cats.

There are three cats.

There are at least two cats.
Two cats are black.

Two cats are white or black.
At least two cats are black.

NN N NENENEN

Exactly two cats are black.

ENENENENEN

v

Every person is touching a bicycle. v

All cats are white.

A cat is touching a dog.
A cat is touching a head that is part of a dog.

A person is supporting a bicycle.

v
v
v
A bicycle is supporting a person. v
v
Q

£ 3: HE T~ (Con: PSS T, Num: G,
&AL, Rel: BfR) 12X 52X DHH

pag:l Fi
WEAEAST 079 317
KA 0.95 22
Ak 0.73 23
REfR 0.90 34

4 MR SEEBIR T L O F H & RGO 2L

4.3 I5—HH

II—DHORER, 22081 TOLT—HHD»->
2o 1D GRIMODT / T—Ya YAz & 2T T —
Thbd, 7/ 7T—XI% “white cat” DHIEZ [{AD—EB
MEW PWE > TWAEGZEffE UzA, GRIM
DT — 2RO —BHRHWEGE TE white(x) BT/
F=RENTVWARWT =X WD o7, HICHES T
DFEMES o7z EZO5N 5,

59 1 DI FHERERHNZ ECXDRROMETH
%, RY AT LTI “There is not a white cat.” D
HRX (14) &2 0, ZoRiFE®RAIZEL <, (14)
WS A IEERIIE D E > TOWARWVWER |, N E-
TWAHATOMMHLS RVEGE 25, U LG
MEBRAZIZHWTIH, REBEEIIZDOWTHEL T
WARIMT, AWHNRE 5725 DIFEE -V EERT
2HE0H 5, TDHE (14) TIEHRL (15) L L7z,
CNIEFERHGRPBEDBMETH D, SBEZEZTHLHS
DB,

(14) —3x.(cat(x) A white(x))

(15)  Fz.cat(x) A ~Fy.(cat(y) N white(y))

5

AR TlE—Fd B A2 W5 Z 21

BHYIC
[GE SARS

XEWGMT DV AT LERE LT, ﬁ@é’ﬁ: EEJVCHB
BB Iz E D, HifEXDFEMICIRETSZ N

TE7, T/

a2 WS Z & TR R T2 A

CHEMLXDOEKRD KRBT,

GRIM (Z
HINnTHD,

Wi, EFUICMATEFY 7y avb i
GRIZFY TV a v EETVICEHRT

3FHERZRA S, GRIM OE T IVIZIZEMR % FK T iREE

(]

RIS U 5T NTWEWR, FvyFaviz

I Ssit” P “look” Y, & b AR AT X

w5

s INSDOREEEFIVICIZ S Z & THER

ROMWEMWILN B EEZ N5,

B

ZDOWFEIE. JST CREST vy 7' F— & #Es

FIHEF D 72 8 DA HART ORI - fRAb) FHIs

MR

THED K WHER S FEALE ORESL L JIER A v T 5

D] Tayz /7 VOXEEZITI-HEDTH B,

ZE X
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