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Advances in the Logic of Metaphor
SU Chang ZHOU Chang-Le

(Institute of Artificial Intelligence, Xiamen University, Xiamen 361005)

Abstract Some problems on the logic of metaphor are discussed, and a survey for series of key ideas used in this field
is made. The conclusion is that the construction of the logic of metaphor should rely on the logical definition of the fun-
damental theory, such as the principle of similarity and the mechanism of understanding.
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Barg B3 (the logic of metaphor) iR E{# AR LB FF
FORMA R AEBMBERERNE., BWMAMUEESTHE
W, EEAEENINNZLRE. HIUENBN AN FE
BOUKREBY BRI IR 2 M B B SOREL, B — A R AER B
HEARRE. b TERMREWREARBEENBEIFHZ
— A XX BAEBEA TERBERA - ERTER
wE L REZ—.

R BV TR G ERTREN T EE AL
RHECH B L, A R TS X 2 I8 TR A
W ETEENFEY RTFRIHERET W
%, HTFREMEEREVWEERMTRNF.ORE, B
AIAZEMFEE TR E IF BN R Z AL, B A SOl 3 By
BB 2EENHITRIEANHR.

AT T B AT 28 MR AR LA R A
B, B TER X — AT R A EE B IR T2 —
BriBs NEREE . SIAE X T RE SRR Y
SR B X — SUR BT fgk g

1 RWEEMRPEEESE B EE

1.1 Bt AiRR A E &

Ry A iR 7 A 1) B i K% A0 ) X 4 S ) R B O B gy »
M R Fng ik 2 ML S AR BT B REE W SR
WRE R X R KR . o, HRE R AR R 1 LT
ERER NN ZEEABBINER. BWMERESH
iR R R X3 X RS RBIALNEE EEHAH
TR (), FRAR AR i R A i i B R B B A R

1.2 s aEm

R MG (49 40 2550 1 B0 3 RRUGY AY SB S T LA B R e LI
KEL, BAES2HE BB R 015 RS N EEAR f XY

BT, EEWRMERER BT, AR BRS
FET R RIS R3O T E R AR A H R R g
FTE. Bl e RnE R P EB LS, AR
R R R R 4 R, SRR A BRI YL 2297
SITAE. X077 AT 5 s R B4 1A R DUE BEE A1 AL
RS REE, FREFITYLA L.

1.3 EEMMfiEE

Bl R MR BRI 5 B A B B A Y,
B R A A RN EI BUE T B 48 B B8 1, SR B
HEFWOENR BRI RINTEENHRITER.

1.4 REmERAINMENE

REEARAME T R — 4B B e s R AR Y, B
18 TR AA R R 5T B 2R A REUE B XEBERNEM,

1.5 IEEXIREMIERAR G

Bang A —E AR B A BRI . E5/IE
Bl A IR 5, KIS B ME B R 558 XU S E M AR
&, A PAYL, — A EIE  H 2R FARCA R L4 XY & LK)
Bamr, FRATE LAE RS AR VT IS M AR o, B 4
0 g S TR PR AT E B, BRGNS B R
BB EE NN, ERGES S, WG E
BARBKEE, HEREENEFZERBBRE  FETR
AR ERHEZHAMIER. NERERHTESNER
B, IS E H NG PR &L,

(TR ENER, AIFEEENZH#ITT ¥
MEitd., BRZHBEREGRPIRNERBRED FES
WTLARNFEABEE(E B B 5 W] LA R S0, 15 B 0T AR B 87 3L
IR AR LS. X8 R MIEE N E RN
MR —FEERN. RBEAEBESE PR RS
BB B SRS — X HEL WA,

ORBEBIER GRS B TR BIF N IR MR T B R B O B#ES . 60373080). % W BT,
PWiF, TEMR ST AN ARETERNEERZAS:REBF #2. S LA AFATERER, Bi EEFBREXANEREZ HHIES
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Huang(1994) A J“PUE E—HMBHET, MEIFEH,
EREHFENER”, EEANPCGREES”, TR
v ST BRI B 5T 7 A AR R B X o S RGO B B R 1 S O
HIEEME T,
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(1) A& N2 ALM(Isabel D’ Hanis, 2002)™

YEF AN B B0 B K F B st i B A8, B — D s bk
A i £/ (primary subject) 1 ¥ ( secondary subject) ¥4 i, ,
FRERAER, R . WK B R ISR B AE, 5
RIARMIE R EEEN. EERBCARNEEIEAEN
TR A RB R R B SR s S A A A
FHR M ARE BRI 1A BT 687 5 N BB S R
SRS HKAELL.

BT ERSW EHEG T RHBENZE ALM kit
TR, ALMB=AmEWR: HERHEHRULL,
TR LB R (LLL) f1—A [ S0 K e . ULL ®&F —A
RES,LLLEULLW—AF4%., AENEEHELLER
B R REMFE N ULL WER—.

##|F :John is a donkey. (i BRI F)

Donkey (3 F) A 1T @ .

L PFEKEKHER. (B

2. PTFRBEMN. (S

3. BFRE®RK., (D

4. FFReEwn. (B

1 Dxj —;PREM [/

2 (Vo)(DxDEx) —;PREM 7]

3 (Vx)(DxDSx) —;PREM 7]

4 (Yx)(DxDTzx) —;PREM ()

5 (Vx)(DxDBx) —;PREM "}

6 Hj —;PREM [/

7 (Vx)(HxD~Ex) —;PREM ¢

8 (¥Yx)(HrD~Bxr) —;PREM ¢

9 (Vo)D" 2DEx) 1,2;RC{~(Vx)(D"xDEx)}
10 (V2)(D*xDSx) 1,3;RC{~(¥ 2)(D* xD8x)}
11 (Vo)D" 2DTx) 1,4;RC{~(¥Yx)(D*2DTx)}
12 (VD' xDBx) 1.,5;RC{~(VYx)(D*xDBx)}
13 D’ jDEj 9;RU {~(V 2)(D* xDEx)}

14 D*jDSj 10;RU {~(V 2)(D* xDSx)}
15 D" jDTj 11;RU {~ (Y ) (D" 2DTx)}
16 D" ;DBj 12;RU { ~ (¥ x)(D" 2DBx) }
17"/ Ej 1,13;RU { ~(V x)(D" 220Ex)}
18/ S; 1,14;RU {~(V 2)(D" zD5x)}
19 T 1,15;RU {~(V2)X(D" 2DTxr)}
20 Bj 1,16;RU {~(VY 2)(D* DB}
21 H;D~Ejf 7:RU [/

22 ~Ej 6;22;RU @

23 HjD~Bj 8RU @

24 ~Bj 6,24;RU @

25 D*jA~Ej 1,22;RU @

26 (3x)(D*xA~Ex) 25;RU ()

27 ~(V¥2)(D"zDEx) 26;RU [/

28 D"jA~Bj 1,24;RU @

29 (Ix(D*xzA~Bx) 28;RU [/

30 ~(¥Yx)(D*x2DBx) 29:RU 7]

31 Pj —;PREM ¢
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32 (V1) (PxD~Sx) —;PREM ¢
33 PjDO~Sj 32;RU ¢
34 ~Sj 31,33;RU ¢
35 D jA~Sj 1,34;RU @
36 (32)(D* A ~Sx) 35;RU ¢
37 ~(¥x)(D*xD~Sz) 36;RU ¢

OB AL AR T R B B AR A Bh S i R A B
W B T2MN—MEBE. iR RN X s YTERK
W s — K R BEAL TR — A gy i R 5 200 ST E EL R B B
WMEMEN B RRENER L RELHEE - MEELT
SRR BRI A

(2)B2ngi #: 7 £ 48 ATT-Meta(John A. Barnden, 3 H1f
B AT BB )

ATT-Meta 2R TH N HERE R4, B WIS
2, FE L B HE R R HAR B .

ATT-Meta ZRE W ITH X ERHESHFERANE TR
WIEIHER . ROUK R TR HEENE SHEE AR -4
AT AH R HERE A FIAE AR

ATT-Meta 2R T RN MHEER L, LW T

IF {antecedent— componentl)
AND (antecedent— component2)

AND (antecedent— component N>
THEN [ {certaionlevel) ]{consequent)

Hoob, #1000 B9 5 2 1 /K SE (certainty level ) 0] DL R B 7R (sug-
gested) , {8 5E (presumed) 8L E (certain) 255,

ATT-Meta J&R Fl 5 e B RgE .

BLARGE R S R0 R AN AN B 8 A 300 oy o 2
HaEkK, Sl ALBEHARE, JERARA TA S
B M FRR I e A gy , IR T 9 2 8 SR B ST A By SR P

(3) Bargii8 %8 (Steinhart, 2001)™!

Steinhart 21} 7 & AR HBISNEMZEBR RE. K
FAVTRETH G L ik i T RS By K R p A 2 1, R
H M Z5 ) B8 (structural theory of metaphor, STM), i
BB VE R — A M4, Ho b 59iE R TR R SR AR L,
PP BB 18 19 3 B (extended predicate calculus, XPC),
Steinhart X4 7 i SR A WHMRBEH, REE WA
RIET )T, BRIZEWN R XPC H g s .

R E5H 3RS STM FI N MRBE B (DY R 0B E
XPC) S #4118 4 BLE AR 09 07 10 B 1 A T AT BE HE SRR
MRS AN T RERERHEE VLSS HER R B, X
HiEENTHE L SR ELET X S8, FaAEAZ
BTNk FIEREL,

WL Rgmss (D, P,E,R.W), Hith, D B4k, P
REUE ERENHE RRLRE. W EMAE, HEEE
KT8, SMTAHL $HER. SEHREWH-MEES
B S P« SBEW 1, B S THRERZHL 2
FzsE LIS,

L 405 B HES | B — SR8 £ D B8l D, P st 8
P.EBHEIE, LHHFES & FFMTFLPROEE T, 48
0% FHS el T, U THHBERS. FENMEEA
BRI, R, A BEM FREXRM %
XEF,

KN RIE L F AT E XPC R R ¢ 0915 G FEE
S BHsE LLEXEKMNERRMEG HX., FFL.48
B SAEN[g] V0", MR W B—MHR, ¢ B—F M,
MCLgII¥ M R EFNFLLIT-MEW PRE,
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BSTM B ERERERE BN, B FERBNELE
PR SE M 0 S PR, TR P 98 R A A R A A 4% O 1l R ek e 3ot
BL XX T 456 HA 5 A 2 v EL 38033 T T8 X — AR B SC 2By
WIXEEER 1. BT RAMR MM 694 A M B 88
FIF AT SRR RAR L7, FHZE S RS MR
B,

(KRS Type Theory (Josef van Genabith,2001)™

Dublin 3 K 2= 3 HL 5 F % B 89 Josef van Genabith
F 2001 4 & F(Metaphors, Logic, and Type Theory), 28
HErEUH et €, YR a, b€, Ma,b) E 7, rr PEAIFL
FAUFETRE Var. MIERBE Con, . o MG URFEAN .M
=D, K D BRNMEE, ( RBBE BT S NEBRE.
BE M=(D,,¢:Con,~D,, g:Var,—~D, Gt G R 6% o),
mRmEs. JE T,

LEC I =) ;[ x, " =g(x,)

2. [§0<a,b> (¢'a )]M'K = [§0<a,b> ]M'g ([gﬁa])M'g

3. [Az.ps J™# is that function h such that for all u€ D, ,h

(W= [‘Pb JMescr0

4. [—@ J™# iff [g JM* =0

5. [(a Ag)M#=1iff [@ " =1 and [ M*=1

6. [V zapt J# =1 iff for all u€ D,[ g M =1

#H o FRERM“John is a fox”, o Bahi /R 4 John
has a property which is a property of typical foxes. "L {1 3%
BN e #iER: AP(PIA Y x(foxx—Px))  fEF A prty,
Winf 3k K AP(Pj A prtyfoxrP),

FEREE 2200817 “My car drinks gasoline. 7, 545
Bangs R A “My car and gasoline stand in a relation that is a
property of all drink relations. ”, c {43 car, g {3 gasoline,
mayFm7RHK: AR(Rge A Y 2 ¥ y(drinkyr—Ryx)),R KA
(e {est)),

FI S U B0 SR AL B8 By , o BE & S B i R A
SOREB B R AR B T U ; KB R E a9 A A At
[Slagid AP -3

(5) Bangy 9 3h A3 18 X 2 (Carl Vogel, Dublin X238 41
?\)[51

AR R T E LINF

HNEHEBEANMT

1. Y€ C,w€ & there is a unique d € D: {c,w,d)€E L.

2. VP €ERn=0,Y €D ,(P,w)Pr€ I iff P is true of
the tuple rat index w.

EAFBRIMMT

1 I [JUtemdon toadw) =g5(c),iff 8(c) is defined

2. [P eedw =I(c,w),iff 8(c) is not defined but I(c,
w) is ,and is otherwise undefined.

3. [ JUtestm s Csngedwd = §( ) L iff §(c) is defined

4, ew B8t =I(c,s(m)) ,if 8(c) is not defined but I
(cys(m)) is ,and is otherwise undefined.

5[] emdw =g (>, Y xEL

6. l[(ll ,"'91‘")]()’“'“’&“) :<l|:t1 ]Ol ’ (s,gyﬁ,u» s "t
[0 smdnd y

7 I[P emtw =1 iff (P,w) €

8. I[P (a)]IU1(P,uv)®lLaJ0’<""g‘S'w> U0.Guwsw =1 iff n>>0,
lol=n

9. '[P, (a)]lu\u’.s(m))@’[a]("/‘"“"?*"‘" U0 Ggedw) =1 iff >0,

lol =n
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10, I[Pl =) iff 1] PJhwdw =

17 P A Q0w = 1 iff I[ pJMwd) = 1 and
MLQIO o =

12.1 [V1¢>]“U-‘<"""'S‘“'> =1 ff OV = U Of, where
1[¢]d.<~,g{1 d1,8,u) =1,¥dED.

K RIS TE SO B Bay , 48 SR AT LA Uk B B ndy B8 4 5
BRZIAME, A RNRBENT AR E, K% ERFHIA
HAMEXT RSB ER .

(B DU B2 48 (KR, 2002) -

RS R YLIB B 2 0 ) SE R B B X B A,
BET-HUERGMEZEAS. RITEEEESEETESR
B, RS RSB TR, SIAMBE T . XE
FF<UA RSB,

— B B R — N m+3 Jud M= (S, B, -,
B, ,R,\V). M AR, S REM M= M4URMES B b3
& o HEERARNESP WS HEETER.

— AR LA T R I R IR SR R T

U m.geeom I A B A Unsosnesear WE >
U g BRI <P

ATLASRRR A MBS R A 3 SR e, R D — R L
R L £t s i) A TR 2 A TE R BT A 263

A~ MEBEIUERMERNEH AL, FHEA
SRR, BXEEE RE R i
AT B, A e B N AR EB B P R
B SCHIRE IR A RS B BA AR ST B B 2 5

it AOER T B4 RMERBIR NS ok A
AR, BT HBIER.RITAA:

1) BRngy 38 8 A B 57 B N X — S5 BRm  T A FE AR 4R 18
SRR ST, AU ERAR A0 SRR , LS (o S gy 38 4 o i ™

2) g BEAR 0k 22 5 T8 B X B gy 38UARE £X) 5 e A b A3
fEbaryig i R o P BN R k.

DIERE A KERrrbL a8 B 7 BT A RIRGE A,
EEAXTHOPRCHE TER. RIFELEBLENRE
EANE BB T S ETGERR THIBENR AL B8R
W1 R R S s, 3 I B SR B A LB v B
FIRE N HBPIUETE R P LR R AR,
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