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PR A% 33 VE ) — o098 B (FE B RE F P R IO H B ROE 1) I o8
REBR . ARSI DUSE R s bR YRR 7 9t T T OR S B IR HE R

REW: RA=ZBW. JTXEEER. BEEANE, AREEIRE.
H 8% e

1. 3|

lllg

AN EBEMNER, ZRRERTUEEEGEE R > F
Mg Ay . Hily B TR IR, = BoR R G E  E R
R o IX L85 ) — AN BE ST T ) 2 AT R o R TR AR G = B A 2R
e, 3X 28 BT o0 & A 45 - B & 1@ (Murphree (1991, 1998). Pratt-Hartmann
(2008))~ H&# & 1] (Zadeh (1983). Peterson (2000)). — JGiH i (Keene
(1969) . Thom (1977) « Sommers and Englebretsen (2000) .
Pratt-Hartmann and Moss (2009). Moss (2010, 2011). van Rooij (2011))
F, HP G5 Z nEHESH)BEBAMN BB XHKANRR =K
1 ”(relational syllogism).

fEHRIES T, =0l i W R I A K& Bh n) 8RBT 2
Rt x f =B "E2RAEMENGRPE2LH oGS LYW
WEE R R E W =ZBe, A TRRMERE NS —JciE i
(FEEHRIEBS R RICNA R shia . 8IEF . BB L W) «f[ 5
= B ® "(simple syllogism) . A& X K H % £ <) X & 1 #
1 ”(Generalized Quantifier Theory) FJHE 22, & F =i ok & M A) 1Y
iy i 0k N <k AR & 1A (iterated quantifier), 5 X IEAR & H B E X & W
J7 S 1A R 1) SC R (9 W Peters and Westerstéhl (2006)).

N M 2R s & Ak A R IR e S K, AR SCK H Keenan (2002) Y K

TR NS T2012 e EBAZESEAPT S (2012 4 11 B 17 H, EHR%¥) EEE, K
VIR T (2012 £ 4 [FHBARZ H#E AT 28 W) R INE ZEH A CHFERBRHET .
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A7 A, E A Ay AR L = 4 45 /) (tripartite structure) “Q(A)(B)”
H 2, Hoop QAR R “IR %2 7] ”(determiner), AR BN N QM) £ & Jt fl A
wot, oAl fERBRESF A T8 EIE 0 X R E W 5 1) A iE
H. HAWBLS WM ENmS, G5 &2 RmE", aJLlE
BN TR =08, AR TMARTHE —tES"
(1) every(BOY)(SMOKER)
BEEREFRNEMGEN T RENERO =040, TM=7041
PEMRTESTH N =048 200, — T HF RGN ENLmE,
9]t 44 3% 42 (LLREPEATERAR ) #8 ¥ 1% (LA RETAKEAR %) K £ %
WHE(LLCOURSER )", A RE N TWME IR =140, HART
WEH—D =080
(2) every(REPEATER)({x: most(COURSE)({y: RETAKE(x, y)})})
K, WHERAENKEN A, B <P (LLPASSH K ) D
T—FFH KX LEXAMAR )M LB A", MR E NN THE R =
grEEk, HERTESH N =0480:
(3) every({x: (less than 1/2 of ) (EXAM)({y: PASS(x,
y)})H(REPEATER)

KE=ZHRE=BRMA PN PN, TR NKRZ=KR
EEMBE"BREBEERANZHMA. BT XR=ZBBE T Z0(EE S D)
B, X EF T Re B — oo il B A B i, ) a4k . 3R
XPRR A S X e AR AR s s AR SR, BT
WRAZBWWUEASEZHEME, FL L, AEZ%EXRHANET %
MR IR =B, 26U, Keene (1969 fif H — M i8 16 &2 5, 7EK%
RAE_BEWWHM RIS TN T TS, HTHRES AR
% & A (B @0 “most” LAz H At b ) & i8] ) AE — B el e L, R — B id
HWEBTRENENRR=ZBRRT2AR. AWEBES&EMIEallE
WOH R R = Bk, AT AUE A E R KR TR - R

AXKHREWMHMHEEARIRR BRI TE-—HEZMRLAA
7% (direct substitution) fl “ P #k = B i ¥£ 7 (syllogism embedding). 1B 1E
IR VR AT, AU R AR s LT, R M T VA A
A, AR UL @ HE SN A Ew A, IRiEH AR RR=
Bw. AR, RAVKEHBI W EZESN A, XEEHLEH KK
BERBHAREE, M2Ed TNHERAWHWERG N LR =BiIL
157k o 3 — REMN X K& “Hi #h " (complement) (5 FX “ 4k # & % "outer
negation). “J5 #pM”(postcomplement)(JF # “H ¥ & € “inner negation) fll
R (dua)FEW &, FRXEMEME X, iE 2 Keenan (2003),

D iEEE BOY (UE“B )M SMOKER (8 <M ) il # ML A E 4 {(x: BOY (X))} F {x:
SMOKER(x)} 455 . hAk, ahia«@ A SLfEiE X, FrbfE =gt p s Rk k.
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%45 36, H2 P Keenan (2003) /) & FLS, HATHA UL F &M% R F A,
QA1 Qo443 I AR 32 Q1 J5 Ak AT Q1) X 1) -
4) QAY{x: QuB)({y: R(x, YH = Qi~(A)({x: Q'B)({y: -R(x,
YHH
FH BRSO R “every” 19 J5 48 1 XS 4 20 5l N “no” Rl “some” Mt —
He, WAVERT T H LT EN A
(5) every(A)({x: every(B)({y: R(x, y)}}) = no(A)({x: some(B)({y:
-R(x, y)})
FoRKREMAW LA ERE A F o R EFE MWK
{37 (transposition) A1 iF 1a] f) “1¥ ”(converse) & ME & . %5 1%, van Rooij
QOIDEH L TF2ZEM R (E FAd, RUYMCERB <>, R '(x, y) = R(y,
X)):
(6) no(A)({x: some(B)({y: R(x, y)}H}) = noB)({x: some(A)({y:
R (x, )N
AT LLIE B (6) M0 A Rt R, B HE6) B S B UL R 25 202
(7) every(A)({x: every(B)({y: R(x, y)bhH} = every(B)({x:
every(A)({y: R™'(x, ) D)
i T #R #5 Altman et al (2005)JH#E1©3, (T)TE A BRIk T AL, B Lh(6)
& A B A 2.
b 7N RS, BRAMIEFHB W EE WA B — KWW &
1 AR B 1A F i oo 8RR xg R 1 e A7 RIS R B 100 S E S, (H ER bR ) & A
NO)AF, XEEWMAZPERMIEN IHEHECR, LT 2XKLEW
= 5
(8) some(A)({x: every(B)({y: R(x, ynbH} F every(B)({x:
some(A)({y: R™'(x, y)D1))
W9 E (8)M A &M il R 4 Altman et al (2005)F1 FH5L25 H .
=K gk Aok Bl <Xt 2 77 BE 7 (square of opposition) H1 1)
“ZE 25 ¢ R ”(subalternate relation), 1X 28 23 W =X 19 A 20 4K H# T AT $2 1
“ff 7£ B % " (existential import), EPACH AT I FEADNTAET, A K4
A A R o LR FRATHE A A R A Ak BE R — A B Do A R o 25 4 30
BN Y T B R AR) 5 TR) 2 TR) ) 22 A O R AT R Gk O DU 28k oK
(9) A#3, every(A)(B) F some(A)(B)
R g = B WK T A7 AR R %, Pagnan (2012)%1) 2% [ f£ 48

> ORIEBG) RS, FRATTE S FH A0 2 (5) HE(6) PR A o AN A B A8 4y 3K

every(A)({x: every(B)({y: =R(x, y)})}) = every(B)({x: every(A)({y: "R™'(x, y)})})
HTRAEEZEZT, JATA =5 Wi R#A-R, IS EI(7). HEBXN—BRAIRME, &
iR =-R™.
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=B AT M A AR R . DR S AAL-3 = B ig N0, AN Hep
i (middle term)JE 4, XA =8 A 2 H AW .

AT AR H 4 aE WU A AN =B SH H A %
B, REAWMAATFE. B-MorkemiEEdh —Aarig, B
FH — A~ 5 [n) 20 390 1% BT 3R 1 A R AR B AT B s B PP O R 2 R 58 4
w, B — /AN %450 B 2 A Rz S . BRI M T vk
BHERM =B, 2R NUREp, F piflqr F qo, B4 HDp
Foqi, ATBEATHEHp, F qn (SLBEIINSERATIZE), 7Rel#Edpr F qo
(U B JRE 55 458 ) o

ALK ETHTHEEN T ZH. F2ENAMWEFURR =ZBR®R
M — M HE—EHER/ANE. B3THAAE R T E—NIRK =B IRIE,
XM TR AEENATAES — K - tiHA(EBRIES T — KRN
K W AR ) A B AR i M L FE 6 AR MR R AR 3 1 19 = o i T (FE 3 AR
EEHPRIANEERIEFENRR =B R, F4TUEHER LR
Mgy A ok #E 5 < B B #E PR’ (immediate inference). 57 i i L
P A T AR BR

2. HEERANE

MEXR=ZBRURMEANTELZLEE ZniFin M EEGRER
HEAAENMARAE R =ZBRPTHET . FR=EZREH = aE4A
B, BE=ANETA. By Co R —mEAE NN EALD, Fr15
FEFEWEE R HUREAE Z0HRMESREAMNRLE
B AER SR R R B W BB UL, A = {x: (less than 1/2 of)(S)({y:
Ri(x, y)P}+ B = {x: most(0O)({y: Ra(x, y) DIHUANME G HAAA-1 =B i,
D ERB LT EMNAGEEEMRRNARRR =L
(10) every(C)({x: most(O)({y: Ra(x, y)})}), every({x: (less than 1/2

oNH(S){y: Ri(x, y)}H)}H(C) = every({x: (less than 1/2

oH(S){y: Ri(x, y)H H({x: most(O)({y: Ra(x, y)P})

PLF & Bk = B i — /N SE B (XS = EXAM. C = REPEATER. O =

COURSE. R; = PASS. R, = RETAKE):

(11) A EZAHE R RS HRE, AF@ES DT —FE K H 2
HigdEs b, mAEd ST - E R A ER K2 BRE.
fER et LN, AT 7 AR A A i e 5 A 32U &/ B i LA

B & BEEARNE. BTt — A0S HEZ8ES0h L1

(12) no(M)({x: some(B)({y: R™'(x, y)N}). no(A)({x: every(M)({y:
=R(x, Y1) F no(A)B)

S B 1 A SO B ML g = Bk
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NHESF LR =B, ATE L C = {x: some(M)({y: R(x, y)}) MEA A%

G HIEAE-2= B i, M43 5

(13) no(B)({x: someM)({y: R(x, y)}P}), every(A)({x: some(M)({y:
R(x, y)D}) F no(A)B)

HEMM SN X (6), AW E — DR K5 N 5E B Xno(M)({x:

some(B)({y: R™'(x, YD) HK, FHZEN KR @)K every” ] G

N “no” Fl “some” I X A5 N “every” lb — 52, FATA LI (13)1 28 —

MR KE NEM I X no(A)({x: everyM)({y: =R(x, y)})}). HILH

W, (13)&E 4 F(12), B 2)8 A R el B (13) 8 A 245 2 4R GE

MA3) 2 ABHEZERNIEEBREAE 2B RMER, T2 f M. L

TRA2)M —A%EH (XM = GIRL. B = SMOKER., A = BOY. R =

LOVE):

(14) BHLEZNEMBME T Z, BA B &AL ZMEAZ: B
PL, &H I 2028 W .
B v ie — AN AU & 8 & 4 28 R K BT

(15) some(M)({x: every(B)({y: R™'(x, y)})}), no(A)({x: some(M)({y:
R(x,y)DDH F no(A)B)

xm L, ER=BRE®MUPFARHARANZETE . ERHEG), EAH L

T, XAZMA T IR FH ER =B

(16) some(M)({x: every(B)({y: R7'(x, ynh} F  every(B)({x:
some(M)({y: R(x, y)})}))

HEIEC = {x: someM)({y: R(x, Y DIMUAEGHAEE- 2=, M

[ECE

(17) every(B)({x: some(M)({y: R(x, y)})}), no(A)({x: some(M)({y: R
x,YHH F no(A)B)

WEBADPE —ADErRE T (16)M 45w, Br LLrT LA (16) 1 7T $2 1%

Heo e, RATER B 5). #A) 3w, (150 L& g 17)

M —Aarigmaa s . WAEF 1S, R — A A 28 Al

e, ATLLAR R 5 — A RHEEL, B (15) B ZCrE R H (17) B A R

BEMRIE, MA7)RHERERNEEHRAEE 2=KF g R, rili

AR . L RAS)M—A%LpFI (%M = GIRL. B = SMOKER. A =

BOY. R =LOVE):

(18) AT - IWMENE, BABZEEMZ&Z: U, &
A 5 % 2 WM

3. RIR=B
3 BAR=BRENHAF KR _TEH
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FoMMERR =BT ERE DR =R S—
AR R =B, R R R R de o — AN TR B = B 1 AR I AT AR
AN, B =B ENAITRANG LS DA mART . 55 KA
EEFTARZIANAIEBZI, AMTEX D= REHR N EHEHE
B, HERERE - NMEEGLTLRXCY, HBHEEXNMEESGLT LR
AL e 5 R @levery(X)(Y) . IERXRF— N EEM = Bw IEEE S48
AN A every(X)(Y)B N Horp — ARG R, JE AT 3 P & 45 i . &t
TERERE, AR P RR=ZKiR.

MA ERTTE, RMNNEZHWELSIFEER BB KRR =ZBR.
PAF B — N8 & — & = oo 18 18 BB & 8 “(ar least m)” H1“(ar most
n) IR R = Bib
(19) (at least m + n)(S)(M), every(O)({x: (at most n)(M)({y: -R(x,

VDY F every(0)({x: (at least m)(S)({y: R(x, Y)D)})
NAET Bk = Boe, AT E e Bk A0S BUE = R R R =
Bit, — D& iE Mk LT H Murphree (1991)32 W i) ¥l = B i .
(20) (at most n)(C)(=B), (at least m + n)(A)(C) } (at least m)(A)(B)
FATHLIA =S, B = {y: R(x, }HC = MIAA(20), FF A=K
~{y: P(y)} = {y: "P(y)} (A PRHAEZIEE), MNiife LT =Bk,
HE MR M 005 3 HA T x:

(21) (at most n)(M)({y: -R(x, y)}), (at least m + n)(S)(M) F (at

least m)(S)({y: R(x, y)})

MR 5 i d E H h CSf RE R R BR - 3 NERET), AT A BLE (21)
TR — A AT CRAE v, 5O R AR — P aE A, N
MiECHHRE A :

(22) (at least m + n)(S)(M) F (at most n)(M)({y: -R(x, y)}) — (at

least m)(S)({y: R(x, y)})
mT EXAma s mEmx, AT LE LXK E N
(23) (at least m + n)(S)(M) F {x: (at most n)(M)({y: “R(x, y)})} <

{x: (at least m)(S)({y: R(x, y)})}

WHEEQHHNG R AEAX c YR EA, B &S ko &

every(X)(Y). #tF 2, 3G R EMN Tevery({x: (at most n)(M)({y:

=R(x, )P D({x: (at least m)(S)({y: R(x, )} #HEHLA=0. B={x:

(at least m)(S)({y: R(x, y)D}HMC = {x: (at most n)(M)({y: =R(x, y)})}

RNAAA-1=B, T 14 2

(24) every({x: (at most n)(M)({y: =R(x, y)}) D) ({x: (at least m)(S)({y:
R(x, )P}, every(O)({x: (at most n)(M)({y: =R(x, y)}}) F

* LUR = BRI e AT X AN EUE S 1 BB 4 F: (ar most n)(A)(B) = 1A N Bl <n; (at least
m)(A)(B) = |A N Bl > m DL B e 410 e IR .
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every(O)({x: (at least m)(S)({y: R(x, y)})})
WEE LR =B HE — DS T @23)h m 4, Btk al BLA (23)
() AT 32, BP (at least m + n)(S) (M)A # (IX FF i 55 [8 T 00 5% (24) 19 /T 32 )
s, RATER R 19, WR4ELL LR, (197 # A v E =
B QO AAAA-I=B WK R, WA AH R B A=
BRmAMESERIE. LTFE2ADP —DNEF(Em=2. n=3. S=
BOY. M = SMOKER. O = GIRL. R = LIKE, #B&“ZER"5“FR &
XK T T %R ) -
25 AL LABTFZRERME, BRLZABERREZ =L WWH
Fibh, BALEZEREDLHE D &
EEWT® N ARBAEREIN R =R
(26) S # O, every(M)(0), every(S)({x: some(M)({y: R(x, y)D}) F
some(S)({x: some(O)({y: R(x, y)}D})
NES ER =W, A ELETEA=0. B={y:R(x, y)}FIC=M{XA
£ G MIAL-3=Bie, M43 2
(27) some(M)({y: R(x, y)}), every(M)(O) F some(O)({y: R(x, y)})
ERAT 5N
(28) every(M)(0) F {x: some(M)({y: R(x, Y)})} < {x: some(O)({y:
R(x, y)}))
R PG E N T every({x: someM)({y: R(x, y)DHDH({x:
some(0O)({y: R(x, y)}). #EH LA =S, B = {x: some(0O)({y: R(x, y)})}
MIC = {x: some(M)({y: R(x, y)DHMUAAE G AIL-1 = Bk
(29) every({x: some(M)({y: R(x, y)DH)}D({x: some(O)({y: R(x, y)D}),
some(S)({x: someM)({y: R(x, vyv)H} = some(S)({x:
some(O)({y: R(x, y)D})
WEEQHPIE —MArRER T QOMLw, Kkl LLH (28)1 / #2,
B every(M)(O)fR ¥ . &40 5, FA1E 2
(30) every(M)(0), some(S)({x: some(M)({y: R(x, y)H} F
some(S)({x: some(O)({y: R(x, y)}D})
W O), EXBBE AR AEMRKS = GWIEN T Hevery(S)({x:
some(M)({y: R(x, y)D}) = ti, B
(31) S = @, every(S)({x: some(M)({y: R(x, YD} F some(S)({x:
some(M)({y: R(x, y)})})
R (30) A9 58 AN AT 3R W T G D)W A BT 52, RIS = @ Mevery(S)({x:
some(M)({y: R(x, y)y DD #e . &R ¥#j5, RAMES 2] (26). H T (26)
RAIAL3 =B i AAI- 1L =B A H ) 5 1 4 R, HAa 2w
HY 3% P9 A = Bl A9 I A Rk 45 3 AR IE o BLF 22 (26) 1 — > SEFI (XS
= GIRL. M =BOY. O =SMOKER. R = LIKE):
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(32) AEDV> XL, BRI GMERME, G4 LZHERED
— % 5% U, AL B LZERED BRI E .

32 BFABR=ZBRENATHEBREAREAH

fEE—/PNEHRERE=FiLTh, R2 R tKKR. f£HR
HET, REXRKEFERM WL E. EFREHERT, RAMNEEY
BEASHRAEEFHRM KRR ZBIL, X FRATE Z M e RIE & K ik
Rl Mk B . R ¥ Keene (1969), AT W LB KB 5 " B <%
P (transitivity) ~ ¢ JF Xt FK M “(asymmetry) ¢ &k fE i
P (counter-transitivity)iX = Ff BT o PL R & X = FhME 02 X
(33) ZIKARZMEHMEHNAXNITHE xvy.2 5, ¥H RKX, y),
R(y, z) F R(x, z)-
(34) ZIG KA RZFEMMBHHN XA x .y ME, WH RKX,y)
F R, y)e
(35) ZIGKARRZERMEERHHN XA xvy.z 15, ¥H-RKx,
y), “R(y, z2) F -R(x, z).
R Eide X, WML EAXEERMN o XA EH., DLF
s T OCOR E R BB A 8 B (LT E B R FOUE BRI & B
omk PR W R B (kL /&) s B M (eft / right increasing
monotonicity) , A K “(ZL / 4 )i ¥ 1 & X 7 £ [§ Peters and
Westerstdhl (2006))°:
EH 1 WRAMEBIHEMIEXNIR ZIC KR A NES. x MK Q
N IR E R, W some({z: Q(A)Y({w: R(z, w)PH)H({y:
R(x, H F QA){y: Rkx, v} F QA({y: -R'(x,
)1
5E B 2 WRNBHEMRALHE ZITCRR, MMNEEIFETES AN B,
¥ 41 some(A)({x: every(B)({y: R(x, y)hH) =
every(B)({x: some(A)({y: R™'(x, y)H1)-
HWHEBERE EXXW®), H#RAN KK Z 0K R, Wsome(A)({x:
every(B)({y: R(x, y)D}) ¥ [ % ifi every(B)({x: some(A)({y: R7'(x,
VDD EH2EJFRAT, & REA RS VEM R AZIEE, Wk & e 2
% AR AE 2 s N FE Y R R
LUzl Ewm Ne®E. XU N =BREH+PRE
fEih o JEX MR R AR 3 0 R R):
(36) some(O)({z: every(M)({w: R(z, w)})}), some(M)({x: every(S)({y:
R(x, YD) Fevery(S)({x: some(0)({y: ~R(x, y)H})

> XA T HLIIE I TP % 2.
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NS ER =B, WATE LI A= {z: some(O)({w: R™'(z, w)})}. B

={y: R7'(x, )} C =M AL TAI-3 = Bit, M5 3

(37) some(M)({y: R™'(x, y)}), every(M)({z: some(O)({w: R"'(z, w)})})
| some({z: some(0)({w: R™'(z, w)})D({y: R™'(x, y)})

BT “some” & AiBE R €ia, RiEE®E 1, BMNEA

(38) some({z: some(O)({w: R7'(z, wHH({y: R'x, yhH F
some(O)({y: =R(x, y)})

BT B8R 5 F T G gw, FATA LLH (38) 1 45 it 8 # (37)

(1) 45 1% (X FF 055 [ T 6k 58 (37) I &5 1), AT 15 I

(39) some(M)({y: Rfl(x, y) 1), every(M)({z: some(O)({w: Rfl(z, w)PHD
| some(O)({y: =R(x, y)})

M EXBEEAmZEDx, EXTSE R

(40) every(M)({z: some(O)({w: R*I(z, w)PHD |— {x: some(M)({y:
R (x, y)D} € (x: some(O)({y: “R(x, y)})}

R LN T every({x: someM({y: R'x, y)HDH({x:

some(O)({y: "R(x, y))})o #EEH A=S. B = {x: some(O)({y: =R(x,

VDI C = {x: some(M)({y: R™'(x, ) IMEAN AAA-1 ZBLiE, M3

|

(41) every({x: some(M)({y: R7'(x, y)DD({x: some(O)({y: -R(x,
VDD, every(S)({x: some(M)({y: R7'(x, )N} } every(S)({x:
some(O)({y: =R(x, y))})

WER LR =B IBME — N RER T @o)F Mg, KB itka LA 40)

BT 2, HD every(M)({z: some(O)({w: R™'(z, w) DL # . 25,

LA 15 2

(42) every(M)({z: some(O)({w: R*I(z, w)hD), every(S)({x:
some(M)({y: R7'(x, D} F every(S)({x: some(0)({y: -R(x,
YHH

B B e 2 Bk, 8 IR = BRI AN B3R B O S N

fF ] 15 3 (36). BT (36)/2& 8 TAI-3 =B itk N AAA-1 = B A1 N

EHIMEE 2MER, HASMEHEIHA=ZBRAXHEANCHNE

MO B RUE . LN 2 G6O) — ALl (% S = PHYSICIST. M =

MATHEMATICIAN. O = LOGICIAN. R = SMARTER-THAN):

43) Z2O0H —NEZHZRWHTARFZMEN, 20 %K
LEAT A o B KA R s BT, B E XA AL R D —
R
e 5 PP e — A A B BRI T (singular term) [ 8 R = B (H

Fos MAH I ; REMAE . JEXT M RALHE Lk R):

(44) some(M)({y: R(o, y)}), every(M)({z: every(S)({w: R(z, w)}}) F
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every(S)({y: R(o, y)})
TKiMEakE LR =B HEH#RACTLUE WK =ZBiL. Mk, RATE
I Sommers and Englebretsen (2000)# W H /5%, H “every({o})"fXF
BRRE Ti“o”. PAN L ElR I = Bib:

(45) every({o})({x:  some(M)({y: R(x, y)PH}), every(M)({z:
every(S)({w: R(z, w)D}) | every({o})({x: every(S)({y: R(x,
YHH

BEFGHES ER =B, HhEMTEA={z: every(S)({w: R(z, w)})}. B

= {y: R(x, y)}M1C = MR ATALI-3= B i, HI G 15 2

(46) some(M)({y: R(x, y)}), every(M)({z: every(S)({w: R(z, w)D}) F
some({z: every(S)({w: R(z, w)}) D ({y: R(x, y)})

H T “every’ R AR wid, WK 1, FANA

(47) some({z: every(S)({w: R(z, w)DD({y: R(x, y)}) | every(S)({y:
R(x, y)})

H T @D AT % F T 4o) 4, AT LA (47) 1 45 18 AR 4 (46)

1458, M 15 2

(48) some(M)({y: R(x, y)}), every(M)({z: every(S)({w: R(z, w)}}) F
every(S)({y: R(x, y)})

HT EAOEEdHZEDx, EXTTUKEN

(49) every(M)({z: every(S)({w: R(z, w)})}) |- {x: some(M)({y: R(x,
YD1 < {x:every(S)({y: R(x, y)})}

R EREMN Fevery({x: some(M)({y: R(x, YYD ({x: every(S)({y:

R(x,y)D)- #EE LA ={o}. B={x:every(S)({y: R(x, y) D}IHC = {x:

someM)({y: R(x, Y)Y DMEANAAA- 1= &, M1 3

(50) every({x: some(M)({y: R(x, y)})H({x: every(S)({y: R(x, y)D}),
every({o})({x: someM)({y: R(x, y)HH F every({oh({x:
every(S)({y: R(x, y)}) 1)

WEZEBR=BRNE —DATiR %R T 49 w4, Br BLaT LLA (49)

P ETEE, Blevery(M)({z: every(S)({w: R(z, w)PD L . & ¥ )5,

WA 2 (45). BT 45)RMIAL3 = B i A AAA-1= B it FI B H

EB ISR, KA MG LAEH A M) B X WA = B A e 3

WA AR BIRIE. DL 2@ — AL (XM = WOMAN. o =

Oliver. S = CHILD. R = TALLER-THAN):

(51) Oliver W&~ L 1w, BHLTHIADNEZME: FrLl,
Oliver b B /N Z &8 =i o

4. HEHEH
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FEOMEITAHM WP Tk ok MR, HAS

— A RTR M HEFE . 2541 ¥, van Rooij (2011)4 18 i BA N B 4% # .

(52) T HESEMEINY: U, B—NMHAEH-ESHHEHAE
by— K.

IR HEFE AT DL K G N (¥ C = HORSE, A = ANIMAL, R = OWN):

(53) every(C)(A) | every({x: some(C)({y: R(x, y)HH({x:
some(A)({y: R(x, y)D})

NFE F R E MR, van Rooij (201148 F % & = X AE Jv Bt b0 B 12

(XA AR BE-REE -2 HAED) RS EMAE D)L

SmE 53)4, MM GI)FH A —D =B

(54) every({x: some(C)({y: R(x, y)D}H({x: some(C)({y: R(x, y)}})
EAAE AR S ART7 i, T NAE A N ar g . Al s

(53), HATATLLE B = {y: R(x, ) MCATAL-3 =B i, M5 F|

(55) some(C)({y: R(x, y)}), every(C)(A) F some(A)({y: R(x, y)})

HT ERO&aHmZnx, ERTURE AR

(56) every(C)(A) F {x: some(O)({y: R(x, )} < {x: some(A)({y:
R(x, y)D}

e AP RS R every({x: some(C)({y: R(x, y)DDH({x:

some(A)({y: R(x, YDA, 5 EE2G3). T (53)2 X IAI-3=E

WHATRANGE R, HERMERIA =B AE RSB RIE.
He b, EWMIRAMEL =T AHM, EFHNIK =B BER

dREF, BMNeESHEESETXRAX c YUENFRISGR, XNE

EAE R AT LS B Ay B every(X)(Y) LLAE Jy B4 #E 3 1 45 6 . 25

uh, M ESC49), ATTUASRILL T EEMEE G AREAE . JEX

FRAN AL 33 — 6K R):

(57) every(M)({z: every(S)({w: R(z, w)})}) F every({x:
some(M)({y: R(x, y)D D ({x: every(S)({y: R(x, y)D)})

FREEEHE TN TR ZB @S E PR
BRI, RCAHW T EATHRESE R RR =Bk, 1MH

Af DUAE Sy — Bl = i S B S AR E R o8 W B

5. M4

AXNHTHHBUEERRR =R TE, BRI T D
BILAG ¥, EXWMTEABRCKME M. F52b, TRUUER, f
F 3 W5 Ff 7 3% B8 A4 & 4 Keene (1969). Thom (1977). Peterson (2000).
Sommers and Englebretsen (2000). van Rooij (2011)%f i F1 %1 %% (1) Fr &
H KR =B, LLLPratt-Hartmann and Moss (2009)f1Moss (2010,
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200)f e A 22 R ZH =B A L Aa#., TSR ATESE

WHRRR=ZBE®RME, B 7 IME 24, &7 2N A A e B,

{HIX s e A HE MAL M . dEXS R A kA SR E XS H . o,

BARTRT®T ZJ0iE i, HEAME AR ST B R X EHET N

AT = nsE2H B, F5b, o DUIEB, {8 X ™ 07 i Ge

#) & H Murphree (1998)#1Sommers and Englebretsen (2000)¥ & id )

T miEERA MR R =RiL.

Ak, XA T dE T B8 o fE Pratt-Hartmann and Moss (2009)
A Moss (2010, 201 1)1 28 ff) = Brig LM A P rp, 5 — 26 ff AN BE X
PR R T VA 38 R, X R = B il (1) 3 (AR A R B RCUE VK B 5T 2R IR
ARemiE RS T UUEH . LR 2 XK =B R ifl ¥
(58) some(S)({x: some(S)({y: R(x, y)})}), no(O)({x: some(O)({y: R(x,

VO F some(S)(-0)

(59) every(M)({x:  every(O)({y: R(x, y)H}), every(=M)({x:
every(O)({y: R(x, y)D} F  every(S)({x: every(O)({y: R(x,
YHH
= B8 (58)# M Pratt-Hartmann and Moss (2009)3] 8 1 5% & = B

WS (14) 3 B ok, W RA REESRAE W . Nk, B S L A

WS EmA, Wno(S)(~O)H, XA E 5 T every(S)(0). H

every(S)(O) I (58) 1) 25 — AN AT 2, W DL A S A 24 1 W Bl J7 3% E B

some(O)({x: some(O)({y: R(x, ) HHH . HI —Z R 5 (58K % A Hl

AT JE, HEA Flsome(S)(~O) 1 H .
=B (595 A T Moss (2011)42 tH ) 2 B “LEM”, " BLH 55 25 1iE

FERIEW . HAKRM =0, HItA-M=U (HPURKLE). 7F

W, SO A A3 E T U U AR — B 53 x#3 2 every(O)({y: R(x,

VDo HTSEURN T4, WL ASIAE— B R x# i 2 every(0O)({y:

R(x, )}, WGEHHWEGERE. HREM=J, SURE—BRx, ZEax

e M, E4x e M. #fix e M, MRIFEGHHE — AT, ximl

every(O)({y: R(x, y)}). Hx e =M, WG HE a7 HE, xI8iH

Eevery(O)({y: R(x, y)})o B HLURIAE — il 72 x#&B 5 2 every(O)({y: R(x,

y)}), HILA A5 4 K.

PRV RERAE —HEURARAZBERABRHAXAHAMIHM
EEE R TER . EFRA=ZB A S = 080 E & ot id 1A
BHEBREMZHEMSE, FREGRHEASAESN. FLE, EXR=FR
WA T, AAE RE TEZEM. Ad, SdRAENFHIESR
MRR=ZBERCWAHTE, AXNRXA=RRAVAAEL T — &5

® Pratt-Hartmann and Moss (2009) i+ 18 [l] = B SLfl £ “H ERF KRB EARK . WH IR RBAE
fIFRER. Hik, AZARAXARFTFEESR .
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Mx1 BoLrEa=BKER

AAA-1=FK: every(C)(B), every(A)(C) F every(A)(B)
AAI-3=B8: C# 3, every(C)(B), every(C)(A) F some(A)(B)
AEE-2= B : every(B)(C), no(A)(C) F no(A)(B)

AII-1=E i . every(C)(B), some(A)(C) | some(A)(B)
EAE-2=E i : no(B)(C), every(A)(C) F no(A)(B)

IAI-3=E it : some(C)(B), every(C)(A) | some(A)(B)

B %2 A 3C € ik 9

& 1 WRNELHMENK T RKR. A NES. x AME. Q
N IR E R, W some({z: Q(A)Y({w: R(z, w)PH)H({y:
R(x, ) F QA){y: Rkx, v} F QA({y: -R'(x,
)P
iE B -
B some({z: Q(A)Y({w: R(z, w)PHH{y: R(x, yHE, WHEE 2z £F
Q(AY({w: R(z, w)DHI R(x, 2)EF H . W RMFEEME, NAEM w, 1
H R(x,z2),R(z, w) F R(x,w). XBI U, & R, 2)E, WH{w: R(z,
w)l c {w:R(x, w)}. HIL R Q M A &3 H, 715 Q(A)({w: R(z, w)})
F QA)Y({w: R(x, w)})o EMHIUEH some({z: Q(AY({w: R(z, )N {y:
R(x, ) F QAY({w: R(x, w)})o 7 —J71H, R4 R AIEX KM,
SAEAT w, BH Rx, w) F -R'(x, w). Bk, {w: Rx, w)} c {w:
SR7N(x, w))e HIBEMRAE QWA ME, W& QA)({w: R(x, w)}) F
Q(A)({w: =R™"(x, w)})o BT b i i B 3 & b f “w™ & AF 7 A8 T, T LA
Hey kB, Aediri. O
FEE B2 R B rh, FRATE R B LR 5] 3
5| # WRAREHE ZIJTTRR, WHNEEx. y. z, WA
(a) R(x, y), "R(x, z) F R(z,y):
(b) R(x, y), "R(z, y) F R(x, z).
iE B -
(a) B R(x, y)M-R(x, 2)H, H&R(z, y), BI-R(z, y)HE. H TR
A kAE#ME, #H-R&x, 2)8-R(z, y)i] § H-R(x, y), SaT#RE, y)
M E, HIEIESRGE, Y E.
(b) #ER(x, y)M-R(z, y)H, HKRKx, z)E, B-R(x, z)H. H TR
A kAE#HME, #H-R&, 2)8-R(z, y)i] § H-R(x, y), SET#RE, y)
My, HEIESRE, 2)BE. O
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5E H 2 WRNEHEMRALHE ZTCRR, MMNEEIFETES ANB,
¥ 41 some(A)({x: every(B)({y: R(x, y)hH)H =
every(B)({x: some(A)({y: R (x, y)H1)o
UE B -
i (8), some(A)({x: every(B)({y: R(x, Y} F every(B)({x:
some(A)({y: R7'(x, yyDH}D. HHEAMN R FIEH G p: every(B)({x:
some(A)({y: R™'(x, YYD} F some(A)({x: every(B)({y: R(x, y)D})-
AR ATXTIAIEAT H9h, DR ] bt dr @l . 5 e & IAl =1 Il A = {a},
H every(B)({x: some(A)({y: R™'(x, y)D}), "W H XL/ b e B, ¥WH
R '(b,a), B R(a,b). RHFTE aec A, [FHXNIEM be B, ¥H R(a,
b)E , B some(A)({x: every(B)({y: R(x, y) D} HE
HRMBE A IAl=n, il p H, WHEEIAI=n+1KHEIL. N APTAIE
EIEBR A x, FE XA =A-{x}, HESIAI=n. & every(B)({x:
some(A)({y: R'(x, y)HDE, WMXEM be B, H ae A, #15 R (b,
a)H, Hfamadd T x s AP R . BN &M AT RETE .
B 135 FIRFTAE a # & AP, W 6 @ every(B)({x: some(A)({y:
R™'(x, pHD A LA S N every(B)({x: some(A)({y: R™'(x, ) Do HF
IAl = n, W LB HE B, @ some(A)({x: every(B)({y:
Rx, hHh. HT A < A, W “some” 0y 153, RANIKA
some(A)({x: every(B)({y: R(x, y)})}), HIIERS &l p &,
B 2: HERELHF D aZ% T x, WEALAEDL Db, 5 R (Db,
)E, WXAEf ae A", B4R (x,a)HE, B4-R'(x,a)H. LT
% J& P9 A A] BE S L
TR 2a: HAEED A o, #8 R'(x, a)H, WHTF R (b, x),
R7'(x,2’) F R7'(b,a), #ATA LA R7'(b, a)BUARE A R7(b, x)o X
FEM & R XD TR L AENR 1,
TGN 2b: HEARGEALM 2, 75 R \(x, a)E, kA G, WAL
fil 2’y BH-R'(x, a )&, WMXLHXEMbe B, H4 Rx, b)E, B
TAERATUEW X — 5. BTk, X be B, A R (b, x)H,
o R (b, a)E(HF ae A% R (b, x)E, WXA b il & R(x, b)s
% R7'b, a)E, MARYE ELk5#, RAIA R (b, 2a7), -R'(x, a°) F
R7'(b, x), FBLIXA b 7R 2 R(x, b). HILIER MWLM be B, HF
R(x, b)H. HT x e A, FATEH some(A)({x: every(B)({y: R(x, y)})})
H, HIIES @S p H.
EHWHATUER & X IAl=n, @& p H, MXIAl=n+1, @ p tBHE.
1 UG E 753 6 AT A 1] BB 1AL, il p B H . O
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A X EIT

A SC LB RRAS B SE 5 B fE R ROk R = Bl A A AR S
AR ITEHE T R, IF H B AR5t (58)F (5HE N FIIE . H 5 k3K
IR, XL R = Bk Hosz o n] DR A ST 48 1 J7 V6 4 = ok,
Hoocp R EiE & & ARS O B =Bk, 50 5] ANE 2 5% 4 A& #i
CBL 35 2 A HE 3w AR A L — A R S AR ). DU A SO
(K1 75 3 HE = (58) A1 (59) .

NAHEF(58), ZATA L THER SN L H, Bp. Mm@, B
LU RS A EAE S, BRI Rg A B
(60) p,qbk r
(61) q,-rF -p
BAEHEA =0, B = {y: R(x, y)} MIC = S{CATAL-3 = Bt i :

(62) some(S)({y: R(x, ¥)}), every(S$)(0) F some(0O)({y: R(x, y)})
ERGERAOGTHBEDx, HHEHAXNHEKANK=FRigE, 7145
|

(63) every(S)(O) every({x: some(S)({y: R(x, y)Hh({x:

some(O)({y: R(x, y)D})

HEFA=S.B = {x: some(0O)({y: R(x, y)})}FIC = {x: some(S)({y: R(x,

VD IREANAIL-1 = B it

(64) every({x: some(S)({y: R(x, y)PDP{x: some(O)({y: R(x, y)D}),
some(S)({x: some(S)({y: R, y)PH}) = some(S)({x:

some(O)({y: R(x, y)D})

- B2 — S AR &5 R T (63) I &5 i, PRt ml LA (63) B Al 4
Bl every(S)(O)fR#: . &5, 153
(65) every(S)(0), some(S)({x: some(S)({y: R(x, y)DH}) =

some(S)({x: some(O)({y: R(x, y)})})

BEEHITA=0. B={x: some(O)({y: R(x, y) )} FHIC = SIFEANIAI-3= B
‘i//k\;:
(66) some(S)({x: some(O)({y: R(x, y)}H}), every(S)(O) =

some(O)({x: some(O)({y: R(x, y)}D})

B S EE — A Al s 5 H F (65) I &5 i, DRtk vl BLA (65) 1 58 = 4
B $& some(S)({x: some(S)({y: R(x, y)PHPDAC# (LXMW E = are
every(S)(0)%E [F] T (65) M % — AT #2, Pl k&), £/ )E, 15
|

(67) every(S)(0), some(S)({x: some(S)({y: R(x, y)DH}) =

some(O)({x: some(O)({y: R(x, y)}D})

RJE, e BaR B A AR R, P bR A B AR e il (X BLE # s
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—some = nolbk N —every(A)(B) = some(A)(-B)IX W MEM K R):
(68) some(S)({x: some(S)({y: R(x, y)})}), no(O)({x: some(O)({y: R(x,
Y F some(S)(-0)
bR HE IR 2 (58).
NAEF(59), FATE L LT AES i fi B = B
(69) every(C)(B), every(=C)(B) = every(A)(B)
R =B pg B . e B A AT SR AL, I A R i U
fE— W RAxME, B4xe C, BEixe -C. Hxe C, NMEHE L F
M —ANar$E, Axe B. Hix e -C, WARME P ME = /Aarse,
Hfx € Bo BRIHMUKAE— R AxHZBRIK R, U =B. Fitk, XU
HEE THEA, LHACB, Elevery(A)(B).
EBHEZMRANZE, BA=S. B = {x:every(O)({y: R(x, y)})}
MC =M A(69):
(70) every(M)({x:  every(O)({y: R(x, y)P}), every(=-M)({x:
every(O)({y: R(x, )P} F every(S)({x: every(O)({y: R(x,

Y
b HE IR 2 (59).



