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WET CEEFR R =B

Bl R A

W OB AUNPE— S E N R B R v, R VR T R A
WA BB AR — BB AR JH RN, G, IR SIAMEEE . S
AR . AR R IRV, MY ATHE S AL A L MR (6 R = BOE, BATHES
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— M CIEIAR L R EBARA, ASCHITIE T A R AIAN L R = BAe, R HAE
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KEIF: LR E: TR, BUE R R, RO E
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1 5

KEZB (relational syllogism) s&fa7ERTFEF LS 10 H 2/DH —MERAAH
TonECE S IR = BOs, AR T AL S — Jo I 1A ) AR R B = B
(simple syllogism) » XR=Eb & =B R, B e Mgt B
BB IRWANEGN), HlnwA s RG] B, Dok 58 R =B it 7
A%, W B EHITRA H A W8 R = BOabRISCEk, a0 (3, 8, 10, 11, 13,
15,17, 18,20-23] %%,

ERSCERFTT R R R =B R Z AR T A& &M q 1w (EISEER “every”.
“no”. “some” Al “notevery”) 1R R = Biw, & M5 IA L5 & Z M i HE
R, EAERAB AR AR, (Han FAUE FRVE R R T2 i in, o
BRIRZ AN HER. FL b, JURZ IR =Bt A H REAEIE
geiiin] CJRFR “T7 E7D) =Bk, XEdE2 EnaiEErE R (A1 [12,
13,16, 191 LEBIEIE (4[4, 15]) BOBIEIE (A0 [9, 15,25]) &%, (H L&
WIS R BT ) =BOe K2 RIIR TR R =Bie, Wil e &4 itE
WRRRZBR, & MAREN R .
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AEE b7 LFANLE SRR 7

AL EERNAMHESARRR=BALMH L, U TRACKEZHEN
RERZBOS L

(D) BAE DK MR #0g T —J 8, B REEE L, Bril
AT EZHERE T —E o

() fEizzh i, Br 172G, FIra NES 2RI, A0 hY T &kis
i, FreAED =4 B AR 320

Q) T S#EE, LA EEHEZNAEY, UK HEEESE
B .

(4) AN TILVPIrA R, JLPEIrE R AR LB, AEREE T L
HRRERNA, DT —Faeigdil, PrifFEaE R 7R s BRI
NHBEM S5

(5) ERIE T BRI AT, B T RZ AL, Ira NG s, =
DA TR TR, T R IR, TR =R T
P EREE I N BEWE 45

(6) BEANIERR 1A LL R 2 BRI m, A irikig T (24D —AMER AR, B
R v e N 2 Ll T8

(7) AFAEZE D — AT, AEADEERR AR Z A e, Airikie T (8
) —ANERR G, TBLRZEEINLE (D) — Nk 3%,

ERHER BRI R TORR =B R . T RAR=BUERARZITEMN
A (MBS 2T —AREPELE)) MEBRE, M2 ee s Va5 AR
RSB, P ARG DO B ] 5 = BriR B Ak . 25611, (4) {5 [F) B 25 A5k 217
“OUVFFTE”. tehilgn <bF—7 Mg i “IraemgA", (5) W FERa 55
A& “B=AORA” MEHERE “Frfa7. EEmERASCRESR (WL
WA A B AT B AR i A, U R 2R N RR el E ORI A s E
—PEET, EICRA B AL i L R R BB R A R R, B SRR SRR
WRAR=BAR IR 2%, ToIE M PR A B . R B S S TR
HERLRS 2R M 2 i 1R L A% o, (HANAT DL ASSOA A HE S oK

WRTATE, XFRA=BAL, PERMIAAZ, XA NX SR T A7 AR KA
E. B, NTESEERBERKFR=BWRME, 25 LEREITA A
=Bugk A, KRBV MBI HIZZ Tat EnnEH, mHER2E
SORHEUE TR OB R R U Ak . Fe, RIS A A0 25 42 S B4 1) ] e — B
WIS, gt 7it HIR TR R E g N =Big, R Z IR e i 5
PEHEE S (A AV =BOg A RIT / it / /NI A 75 g 1] & HR] S50 AR Bk
253, BUE ORI/ HI /NI = B A B BRI, 8 i AR S
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=BOBHETCIIVE ], FREAE AR T R = BOg g 2, BBt VR
FGEmt e 1A R = Bl i X

®)FrE C & B, fiAIEC 2 B, i AR B,

BESR b3 1] B8 = B W FEAFAE — e MERE,  EH AT RO B 1R 9% R = B A 7
i R S w1

R, ASCRECHI M. 52, AXCHAEERESAERNIRR =&
wiE, MEEAMMXAZBIREET (—AEEZA) A0 R = BHe ALk
Al AR AE Y b Ry, AR E WA (— A A f
SR 8] B = BOS Rl U2 AR 1) R S SR R B 3 A S R R = BE, IBTEREA
SCI T 50 T B = B s 2R DL T & Al R SRR TERR ), DRk R R B R A
AT ELR A R B = B, (AT A AN FER R R A O R =B
Wk, Bl BT 4) A S).

FER R A SCH H BT 2308 0 HAE )R . ASCHACRH [5, 6] 42
H ) —FRIE AR RIE BN, HaffRETENIE BRES HRZELE . X
FKIEAEA Q(Xy, .. X,) BIEA, H Q REEW, (Xi,...Xa) REMFER Q KR
JCHIIE ], XEFE A 3 ST, FIE TR B, B (B
BIE NI TG, ASCRAAAR U S, FE R 1 R R LASE & BUE
G AT n e AENR TG AL, R R A FE T VRSB RIERERIE.
25Uk, 1ER) “FBERD 7 RIEAGE:

(9) some(boy, run)
1E LR FRIB A, some ZHA PN ICHET (LURFOY (1,1) &), XHA
WICH RO 2R e A B e, R SCREIA PR,  EIRFRIE RS ORI
PARIE LA MR AR A

(10) boy Nrun # ()

£ EXHF, boy Al run 4375483 boy Al run FITE SCHERE, BRI B Z A0 Ak
S . IHER (10) AT DA A (9) FIEAE AT (9) /& B4 HALY (10) o7,
BB A S HbE A LS.

(9) XFhRIE X AT —JuiE A A — A&, BT LR G RIS T 1 =Bt
fRiEf) . NRZERZRZEIS, MEMH T (B ET) RFEMHA (B2
Bid. A CRAMERIEARKILXEER), XFRIERXNE S MEARL
XWIRER I —MEMEREL, fln “BNEEHE (2D —ANL&” MRE

A2

ASCR B RN RIS, B AR X Sk s SRR
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(11) every(boy, some(girl,, love))

E L, every J2 (1,1) &1, HARIGE boy, ikl FolEMRER:

(12) some(girl,., love)
fE B, girl A AR ace, XA FARZ accusative (FEA%) —il4iE, K
CCERD) AT AR %7 KR 2 XA N AR AR R BRI
11, EAXAREEINES), MRRE—A—Joili. FLE, B [5], (12) KE
SRR U TS

(13) {z : some(girl, {y : love(z,y)})}

FAEHIREAT, (12) RIE—J0iHE “% (B —ANLEWN M7, 488, M
H some (138 SUERE, 3ERT DLk — 240 B Uokds ik

(14) {z : girln {y : love(x,y)} # 0}

RAE FAEH TARKESRIES (EXXNH N £ M0 XEESIRTT5RIA some
5 S0, HER (13) iR, B2 75 some MO 1M HANE 6 4h R0 & 1]
(AP T 0 IR & ], B0 @), BB AR AR SRt S . BRI
FES B BEALRIA XA TE SURERS, K EEAEH (13) ZAIE. — i, FRATH:

(15) W Q N (1,1) M, AN—JmiEi, RAZIGIHN, W Q(As, R) K

SRR {z: Q(A, {y : R(z,y))}}-

BT (12) L5 B — oI, BRI REIAIES). MEEEIEN), ©
g (11) RS (12) YE N TTIREALE 51 — AN R RE N ES: 55— ML 25
ANZ LR AMEAR T x, 48 (12) S R~ “FFiEA]” (open sentence ):

(16) x(some(girl,., love))

FAMERE “2 % (B2D) — N7 HER LR T X EiR g A
A LM TV A0 (078, B TR A 4 — M e B
e AR RS, BRI SR AT AR AL TSI A

(17) x € {z : some(girl, {y : love(z,y)})}

R EREAAT AR R A EEREL ), WrHRRREE SR
Tt GRESRAMNAR T L), fln “f4N% (D) —ADLZE (b
A #RAR” HRE

(18) every(some(girl,., love), happy)

Zace RETER M LIKHET girl, (B9 21 T84 some(girl) 4544 . Wik L&, 7824 “ 87 BiER “(&
) = AL WAL “ L%,
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7E LA, some(girl,e., love) LT 517 every /218 o B, E1EE EAHS T—
ANHREM F BRI R RG] BATE 2R LA IR ERIE LR IA R A E 28 305
MBI RS, Bl “GAE (B —ADNLEZ MR g T (20) —
B ERRIE AR

(19) every(some(girl,., love), some(song,,., sing))

FELACAT T, LB, RIS 8 IR0 = BB ORI R
HAER =BG MR R M P HRE . RHREEH TS, =BT
AP A R SRR R IO U . BRIE A SO =R
BRI, (IR T R AR R G TR METERR,
WHEZAD R MR AT R,

2 RNZE REEEMATRAR

AN, #iE R R =BOLH)— i) 7 k2 08 Z oo Haem 1455
F—JeiB A (AL A SN R B = Bk Ui i, AN B B ] —
BURE RN =B N H— AN X E i RIEEF T
W, XFEAE TR ARANA A Bt AR AR T, Bt LSR8 20 =Bt .
X, WL AAA-1 ZBHSHE:

(20) {every(C,B), every(A,C)} = every(A, B)
2 X, some(Y,ee, R) Fl some(Zye, S) 7 AN LA F ) AL BRI C, Arfg2 K

(21) {eVery(Some<Zacca S)a some(Yacc’ R))’ every(X, SOme(Zacca S))}
= every(X, some(Y,e, R))

EARAEBMRR =B, bR X, Y M Z &2—JuiBnEn, RMS &=
T AR, FEH AR BN i, R 2 R0 R R =Bagsepl, il
IS L ey “mET Mz AN XL Y. Zy RS, {ERf
BEE AR LR HERE S5«

(D) BAE DK MR #0E T —J#8, B BEEE L, Bril
BT LA T —H R

fE B, BARNMZBa (B (20) 2AIVE S &R fFE R =Bs, A
AN EAREAB A S LT, P ERR 2 e a2 i &im R R =B,
WNEHEF AT LR GXEFIREIERD MR =Bit, AT BT
NIEI BB T SCRA B R B = Bl i, s s CEIA N B RIE .
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25000, WRRATER LN i [12] SR A REE = B kg X (FE R, »n
Fom 2 KTF 0 EEED:

(22) {all but at most n(C, B), at least m + n(A, C)} = at least m(A, B)
£ X some(Yyee, R) 1 Z 73 AN LU AL BAIC, 1152 Fa:

(23) {all but at most n(Z, some(Y,e, R)), at least m + n(X,Z)}
= at least m(X, some (Y, R))
EAROEHEEF AR R =BORIK, Wit 3, 20 “H&7. R, “i8
A7 A “AFH)” RN m. ny Xo Y. ZRIR, {FA[ £ EIE AR LT
HERE S

() iz i, BT iRZWANIN, g NEE 2120, A0 N04 B Z%Ris
i, FAZED =4 B EERII

TERIE R R =By, BRATAANIESL, GoRERC & 18 A HAh R RFHER A 2k
A4, KERER R T FTREMIE X R =B e . B T RNAMA—F A HI
A, LRI ELE ) “JHZE e (deduction theorem) o 5 25 g HL — LR IR
TR

CH#E {p,qt =1, Wp=q—r.

LM {p,q} = r THER N =Bie, Hhp Al q 20, r 24518 q—r
MR =R ERERIRAT, 77K = Bod A8 4 sl B & — A T i e,
Harfese p, HawN2zaHlq —r.

25U, BERATIR I AAA-T =BOetg X, JF XL RAY 5ROk
1 A BRI C, Mmifgs ~=:

(25) {every(Y,R),every(X,Y)} = every(X,R)

ERARNGE RAFAE — 28 (T R2 —JciF ], B every(Y, R) F every(X,
R) SZfi FR&—JoiBimaEER (kY f1 X RAHA Fhs ace), W& =R BUER
N B AR . NANROX — )8, AT DARIX A — S0 I8 1 S R A AN B2 LR
AMEART x [IFER], B b s

(26) {x(every(Yae, R)), every(X,Y)} = x(every(Xue, R))
B ok LIS AT R, RS R HES e, nrEE:

(27) every(X,Y) = x(every(Yae, R)) — x(every(Xsee, R))

SEHER B  GMAEZBAGSRE)D ST R B A A AR IR IR A AL, IR SR A AR L R TG
],
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A w2 A = S WER x JB T every(Yaee, R), Ul x J& T every(Xuee, R) - i
T xR AT XA A ] E R R — e R R A L2 B T every(Yae, R)
[1#8)E T every(Xace, R), PRI PMEIXANZIR A LUS il— LA every 1E NI
wEia), B AU B

(28) every(X,Y) = every(every(Yac, R), every(Xse, R))

EFERAMEA D =B B A & — AT A HE R X PR HERRRR Y “H
BAERR ™), HATH 2 R ZBOe A arie, a5 e 2 — Ll every fE A& 1) &
Ha) o SEEARRRIBARN Ek g X, [F )75 24 B3 se i), flnde “ 57, “3)
W7 R CEZT RN XL Y MR, (E AT 1S3 DL RS -

(29) T SHGEEY), VBN S ZIE N (IME) #EZIA Y.

AT DA S (28) B R S AE R BA N — A

(30) % Q1 Q2 Q3 Hv (1, 1) B HEia], X Y. Z FI W A —Jtifid, R fil S N —JGiH

iﬁj » X j"j/l\'fztﬁlﬁ, )H\U)‘}\Eﬁiyt\x {Ql (X; Y)7 X(QZ (ZaCC7 R))} = X(QS (WaCC7 S)) ’

EIU\TEEHET%TE@ Q1 (X, Y) = every(Q2 (Zacca R), Q3 (Wacm S)) °
DU FRATIE B AR AR “HHEE B, RO B2 M i 2 i w8 28 o HELAE
FMR o

I FHEE 26 0 BE AT DAAE 3 Hh A A0 B AR =, BRI A TR T k. T
A BN R e E ), RN 2R R ) S H Al 5 2R
BEUAM =Bk NG, FHES R =Bl . 280150, AT AT (28)
5 [15] 52 )R ZUBOR) = B i 4 & ek

(31) {every(C, B), almost all(A, C)} = most(A, B)

2 Z+ every(Xuee, R) 1 every(Yaee, R) 7 AN LA AL BFIC, AI{H3]:

(32) {every(every(Yacc, R), every(Xacc, R)), almost all(Z, every(Y,e, R))}
= most(Z, every(Xse, R))

B ERAF S — AN AR T (28) FRILE S, B rT BUR (28) A AT R EAR 12X
R — TR, B ATAS PURA ROk R =Bt g

(33) {every(X, Y), almost all(Z, every(Y,c, R))} = most(Z, every(X,c, R))
EaURIE AAA-1T =BG (31) B = Bl G S R B R = Bg,
8“5 P, CEBERT M CEHE” AN XS Y. ZHAR, HER5 35—
Peid B AT HERR S

(3) A =Y, JLPITA SRS Z A, LR 2B E S %
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P S

FEHES EIR R R =Bl s Uid fe b, BATIZH 7 BUR A e S —MERE
FEAHAREEFE T 53— MEB S5, W DU S & AT se iz nrse, e
P47 AR BAR Y “ RS 7, IR Ha 45 LT — e Ak

(34)&1)1\ SPmq-T1~c ~\Fn\5ﬁ§i§/@,muy\ {pl, pm} = q*ﬂ {quh "'rn}
=s, ATUUHESE {p1,...Pm,T1,...Tn} = So

3 SIATFERKR

WHTprR, FIHESEH, 7 LAHER AU E A1 A S5 10 1 B
L, HESZRATADBIR T LLEFR R every(A, B) fE AL, XRRAESINE
HEIINATIRSS, every(A, B) Zhik Hth &AL G), XAEE AT L HALE AL AR ik
BB, AP K E—1 TR 5 i Y 15 0T (14 m 2
XA WEEEE e, BRI [13] FTRRET “AFAE{R 1% (existential assumption).

=Bt s, AAERRIAE&FY . L IEHTT TN 24 MR =B
w9 AMESIE X AFE B A RERAL (S, (14D, BIWELR ) AAL-3
=Bt

(35) {some(C, exist), every(C, B), every(C,A)} = some(A, B)

7E X, some(C, exist) Ht & A EMH, HA exist AR “AF7E”, some(C, exist)
REAFEMEEA C IridrtEmt . NE—AEE, 5INE SRR LY
KA =B ITE

RAEZBCHAFER AT 7 NP, 58— RAFAE B R IR s A2 MA R
A FEAB W PR BB, LA AT > 5245 e 15 B fn e 5 B X AR B oK R
ZBOg . WARMTIEECLL R i [9] 42 H A 2808 = Brig ks X

(36) {almost all(A, C), almost all(A, B)} = most(C and A, B)
X, RAY 254N LR AL B AT C, FE5IAET x, A[f53]
(37) {almost all(X, Y), x(almost all(X,e, R))} = x(most(Y and X, R))
Xf EAM S e, A1)

(38) almost all(X, Y) = every(almost all(X,.., R), most(Y and X,, R))

SEST RS R, PR A TEAE” T LARIRIK some (A, exist) . X B exist £ I8 (H U RMARF) i
T2 IR, ORI FAE A — DN T R RAL LRI LR, KU exist = U. #R45 some (38 SUfERE, nIfs
some(A, exist) EMHMNM ANU 0 A#0, AR, RIERL “H AL TERENEL.
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ERGE IR R EMENG), (HIRATAT LN EA AT 1 — Mg E ),
JEE R R BRI P AEE MR R A A PR RIPEST, (7] LA every(A, B) HES: H
more than p(A,B), Hrp K 05 1 ZAPHEZEE. DUHE BRI R
S5 LT — OB

(39) {some(A, exist), every(A, B)} = more than p(A, B)

7E B30, some(A, exist) 52 5 —RAFEMRW, SIANRXMEESE, AT L B
AT S5 . BI/EH almost all (X, R) 1 most(Y and X, R) 73 54
LA AR B, AT1FE:
(40) {some(almost all(X,., R), exist), every(almost all(X,., R), most(Y
and X,., R))} = more than p(almost all(X,.., R), most(Y and X, R))

A1 T BRI EE AN RTIRAE AT (38) B4 16, BT LATT AEEAT AT $24 5, 48 L300 (38)
gi R

(41) {some(almost all(X,., R), exist), almost all(X,Y)}
= more than p(almost all(X,.., R), most(Y and X, R))

BEFBLUN (4] R AR E =Bk X (i p Mq 2051 2
)74, Ffﬁﬂp>q):

(42) {more than p(C, A), less than q(C, B)} = not every(A, B)

2 most(Y and X,ee, R)+ Z 1 almost all(X,e, R) 73 BN ERXF AL BFIC, 1]
(EETIN S

(43) {more than p(almost all(X,.., R), most(Y and X, R)),
less than q(almost all(X,, R),Z)} = not every(most(Y and X,., R), Z)

BB —ADARER T (41) g, Prola] LT AT, 18 B
e T 2

(44) {some(almost all(X,, R), exist), almost all(X,Y), less than q
(almost all(X,¢, R), Z)} = not every(most(Y and X,,R),Z)

EARE S (36) T =BUSAM (42) PG =BUt HEEH — RAEE BB
RER R =g, il 1. “URIE”. “B7. “REMERL” M “iRiE T AN q.
X\ Y. ZHR, {ERGEIEE TR A LR HEELSL
4 AN TP REE, LP I E R LB, fEREE 1L
AR, DT —aes g, B RS ML T KSR BIRRER
NHBEE S5
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9 RAAER BRI A 2 AR B B IR BT, U 3RATTH]
— NSRS S IR SRR R R = Bl . IR AAA-T =B
Wik, IHE XL RAY AN Z& Ui AL B AL C, FF5I AT x, AT
FF

(45) {x(every(Yae, R)), every(X,Y)} = x(every(Xue, R))

Xf AP S e, "3

(46) every(X,Y) = every(every(Yac, R), every(Xsc, R))
ERWGE R R ENS), ERATTLNEAN BN T — DM EEER ), H
JRH e A RO AR AE B> n MM EA A ARV, {E7] L every(A, B)
HE S at least n(A, B), H n AR AT 0 (OMEMES. LUFIE LS i
SERCL T — OB A

(47) {at least n(A, exist), every(A, B)} = atleast n(A, B)

#E E 3, atleast n(A, exist) 52 55 RGN, JIARMEEE, AT L
A AR 2518 . IUTEIE every(Yaee, R) Fll every(Xoee, R) 7 AR £
AR B IHE XA T n SC8 m +n, IR

(48) {at least m + n(every(Y e, R), exist), every(every(Ye, R), every(Xye, R))}
= at least m + n(every(Y,., R), every(X,., R))

BT BRI 8 AN RTIRAE AT (46) 4518, BT LART DAEEAT AT $24 05, 48 L350 (46)
2GR A

(49) {at least m + n(every(Y,e, R), exist), every(X,Y)}
= at least m + n(every(Y,., R), every(X,., R))

B HBIE LT B [12] R HAOEUE = Bigtt X (S5F T (22)):
(50) {all but at most n(C, B), at least m + n(A, C)} = at least m(A, B)
2 every(Yaee, R)~ Z Fl every(Xee, R) 735N EXF ) AL BAIC, Al152] ~ K

(51) {all but at most n(every(X,c, R),Z), at least m + n(every(Y e, R),
every(Xaee, R))} = at least m(every(Y,e, R), Z)

BB A AR T (49) T EEe, Frole] LT AT, 18 B
e R 3

(52) {all but at most n(every(X,., R),Z), at least m + n(every(Y,c, R), exist),
every(X,Y)} = atleast m(every(Y,, R),Z)
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ERRL S AAA-1 ZBAl 1 (50) e =B B & 58 — SRR B A Rk
ARl At 3. 20 “BIRART. CEREE”. “REMEAEL” A “aRki T AR
Am. n. Xo Y. ZHM R, {ERAENEH 4RI 1 LU HERE S

(5) FEMREE T T BRI N, B TIRZPINSL, B NARREE 45, =

DA TR TR, T BRI, T EDG =R T
P EREE I N BERE 45

4 FIXHEERF W ZTiEE

FHTHE IR R Z BN S — M T niE I, X EE R A R R, AT
FkFIEBRE T P — R . fEREEAELLT, nRHE —JniEin B &3
SRR ST, ] DR RIS B ARTE S T A SO 0T, I 9T A B I AR T
KRB AT, AT AL RER L LBOE 253 () W JEiE ) “ taller than”, “as
tallas” %) B 0iFi, XEEENHIXEI0HEIE L.

BAUR B T E L TE A R (H R SRR MWIRAEH =4~ 018 : R>.
R< fiIR=, HHF R>(x,y)s R<(x,y) M R=(x,y) HMRE “o by BN R “y b
r 8RR M “a 5y —F R”. WA, IRATIEH R* RGHR R>. R< F1 R H111
AT —A, BPRL# 0GR {>, <, =} PIMEE — 0 BT B R &A1) (Flan
z oy m, Wy tb o 8, FAUERE R ZoiEmi 2 LN SR &

(53) AHAEREAME x y, BH

(i) R7(x,y) & R=(y, x)
(i) R=(x,y) & R~ (y,x)
(iii)) R7(x,y) & R™(y,x)
BEAh, FRATTEARR 1 i e 1] 2 DA PR
(54) =454 (trichotomy): & x Ml y NAEEAME, MAELL FiBEAHAHRA
— RO {R7(x,y), RS(x,y), RE(x,y)} -
(55) BRM (reflexivity): SMEEMAE x, ¥H R7(x,x).
(56) 1B (transitivity): SHEEANME xv y. z, HH
() {R*(x,y),R*(y,2)} = R*(x,2)
(i) {R7(x,y),R*(y,2)} = R¥(x,2)

M IR AT DAHE S e LA 5, BN (54) A1 (55) nT LA, SHERAMA
x> B19E R> (x, x); A (54) AT LHEH , XHEEAME xvy, & R™(x,y), ML JER<(x,y);
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M (54) F1 (56) ATLAHEH, XHTREME x. ys 2z, #IER>(x,y) HIER> (y,z), 1
WHIER> (x,2). °

R Fak o S, RS 5 TR A A G R e B, DU 2 T SO ZEH )
FIE R, HAEBIECT RN
EFEL X Q A Q ATRAE (1,1) AAF#H, x AIMRKER, A A—TiF,
R# ﬁizu_t@/i’xfl’lf—i‘fﬁﬂ, D‘]IJ X(QI(QZ(AacmR#)acc,R#)) = X(QZ(AacuR#))" 6
ik e B B “ R A4 (lower boundedness) AT “ 47 13 14 7 (right increasing
monotonicity) XS, HoE iR

(57) B QM (1, 1) B, Q & F A4 AAL4F Q(A, B) 2, I [ANB| > 1.
(58) ¥ Q 49 (1, 1) MR, Q AT 2 HALARHTE — T A B C,
# BCC, WA Q(A,B)= Q(A,C)-

FEAE B3R (A X RE, 255 1FB] some. most. atleast n. more than n 252 N 74
Iy (1,1) g (A LT SCE TR ER R Sk .
A A s A L B SO0 R =Bl IR AT TR BN # TAT-3 = BLig#s K

(59) {some(C, B), every(C,A)} = some(A, B)

1€ most(Xaee, R?)« RY MY 735N EAAF [ AL B A C, I 5T x, A5 2
W

(60) {x(some(Y,cc, RY)), every(Y, most(X,ee, R*))} = x(some(most(Xyee, R)sec,
RY))

HH T~ some 1 most /& F Ft 47183 (1,1) B, KM EH 1, 7J15:
(61) x(some(most(Xyee, R?)aee, RY)) = x(most(Xyee, R))

B SCHIATIREE [F) T (60) HIS5 1L, R T LAREAT A R ACHE, 48 _E20AT (60) 455 1 F =X
(62) {x(some(Yace, R)), every(Y, most(Xoee, R))} = x(most(Xaee, RY))

xf bR S e B, w193
(63) every(Y, most(Xyee, R")) = every(some(Y e, R*), most(X,ee, RY))
EHEHIELUT LM ALI-T =B
(64) {every(C, B), some(A, C)} = some(A, B)

S IR =R R 2 A AT (1] FTRRES “AE A R [8] BTARAT “AEXTRRYE” A0 [8] FrFRAy « Akt ”, Kk
AR HIE AT [8] A [11] BF A AL & L BUE A A R R =Bk

SPAT AR AMATHER R —A 526, T some. most. boy Al be taller than 7> HI/X X\ Q; Q.. A Al R?, 7
FICURHER S (BEE): “x mnd (B —AMEd R2BHEEN MO, bl o sl KREHF &7,
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2 Z+ most(Xee, R*) Fl some(Y,ee, RY) 73 AN EHH AL BFIC, A[153]:

(65) {every(some(Y e, RY), most(Xyee, R?)), some(Z, some(Y,ee, R?))}
= some(Z, most(X,c, R"))

A B — AR R T (63) LR, BrbAnl LT RS, 48 XA
Hepl T
(66) {every(Y, most(X,., R")), some(Z, some(Y,, R?))}
= some(Z, most(X,c, R))
ERURAE TAL3 M AL = BRI R R =Bk, BARXE A EL M=
Bat, it TRATEH 7R 1, prida] HEARA S8 17 most 5] A F| Bid g .
AR BRI Lkt 2, BR324 2010k R=BOg S, andls “Bim 7, “

BROY7S Ok A CHeeem” RN XS YL Z TR, (E RGBS
SR LR SRR S -

(6) BEANIERR B3 AR LL K 2 BRIy, A ke T (24D —ANERRA R, B
DA i ke T bR 22 0 il v
THERIARIE LI “ e m” BO8 e bR, RIRIERAIIR AL H
AL CECeeee T SO “BWT, W BRGNS, KRRy B R FFERA
AT P S ) LU BT 2547 o

5 FiNLir

LA ORI T B R Z B ) 2 A O R, AT DR AR £ 56
ROE— KRB AP B ARSI ER), WIS EZ AR R =B
Wik 25U, HRAE (7] FIEEE 5, T every 5 no BN “JE#MEH” (postcom-
plement), 1M most 5 at most 3 H 4 “4MZH” (complement) (iFZ [ [7] XX P
MRS HIE SO, PLUREEA K R AL

(67) every(Y, most(X,ec, R")) < no(Y, at most 1 (Xuee, RY))

HTA BRSO R, FATAT AR XA 3w i A Ak B 4 (66) ISR —NRiTHE,
MR LA T A RO &R =B kg
(68) {no(Y, at most 1 (Xucc, R?)), some(Z, some(Y,c, R?))}
= some(Z, most(X,c, R))
BRI &R EEG R R, WA ORI BIR K SCER, AR ——
e, KR — M EH T B RIS R R B4 (1] FEL2, & Q
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AN (1,1) B8, AL BOA—JCIEE, ROV TICIEG], WELRATHESR RARAL:

(69) some(A, Q(Bacc? R)) = Q(Ba Some(Aacca Rconv))
(70) Q(A, every(Be, R)) = every(B, Q(Aec, R™))

ELL R, RO AR R 1Y “iifa) ) SLiA]” (converse), Hog XUITF:
(71) SHEEME x. y, ROY(x,y) < R(y,x)-

Blansy RARE “F W7, W RO ARE “BE 7. LR E N T (53) %
MRR, 7[15:

(72) (i) (R*)™™ = R<
(11) (R<)c0nv — R>
(i) (R=)™ = R=
TR & (69) M1 (70) EH T ok & Ro A#AE, [T R Hk
R” B RS OGFFIN_E—SefR EI5% 1) J5, XMMTHER RE BB KR

EI2 QA TRA®E (1,1) BF3#, A BA—TIFFALBIFZ, R” F
R< Ayt by & L8 = LigE, N

(i) some(A, Q(B,e., R™)) < Q(B, some(A,, R<))

(i) Q(A, every(B,e., R”)) < every(B, Q(Aye, RY))

L3 X ey R> o R< st B4z &, FMXEZMAR L,

EEARREFRAN LR E R, [FrfFs LMK R, 26000, HT most y
TR (1,1) MR, RAEER 23), & X AFR, BUF I R RARAL:
(73) some(Z, most(X,ec, R”)) < most(X, some(Z,.., R<))

BT EREEM R R, JATAT L B s R AR E e (66) TSR, R
(66) ) R* B8 R”, MG 2 LA R A RO R = Bigtd X CF U A A7/ R i
some(X, exist), J&H LA 2 € B 2 X AE SRS B ERD:

(74) {some(X, exist), every(Y, most(X,.., R”)), some(Z, some(Y,., R”))}
= most(X, some(Z,e, R<))
A T, CEERR G CURKIE T M T RN XL YL Z AR, [ERT4E
B — AT FE 1 AT HERE SE 4«
(7) FAEZED—ATN, BN ERR AR ZHE IS, Airka T (2
) —ANERR G R, TR ZEIRINEE () —MNiFikis TR
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6 AXNABFENENE

R 48 7 HES R R = BO g AN T, WA S IR oK ARG
RERBuek . RNE HEUERL, AR, SIANFAERBL. B3 1. MR
MERR 20 NERA ST AIE R A R R R =Bk kg, DAtk Lk
BWOTRA S H A RAHER, RIFRAE WA AT S tH H A 4518

FEHTR AT, ] 88 = BOstk A 2 2 s = Bab M Mg =
Bt (iEME=Bat. WHl=Bue. B =Bugss) EHVIRMIRE, eiim
AR CHA RFEEIEN, AU UEE,

FRZH FEANIE . RNERIA 50 AE A R = B i X i 78 ] el He A 1
W, T =Bl s U B A 2 AT, R E AN S R A 1E R AR AR [
HIZE I, I HXARNGERAE L Z AR # (Bl bR A5 ace AAMAZRT x, AN
RN — U A SOTE A, P gl R A R =Bt EE s —Ioil
TR AR SO VE ) IR U JeIE R A B, X2 O Je i R 5 T A LR AT IE
Kb P AT ARG LR A R

B % R G A AT R A . (RS Y, FRAVVEANMARE TS e EE (30) A1
AR (34) EE. M52, (30) M RkIE A a2 s g e B (24) A
M T (34) A G R ar U R T ) — MEEAUR .l T IR E B R IR
FIE— A R BB 3R B, A SO I LR .

WAL ISR AU H T PR, 9 — R R seR R
FAEME BA AR W PR R R . 85I NX BB, AT A — A4 FrE Al ) 4
M LU R A more than p [iER) (i p 205 1 ZEIFEEEO ,
FLRR AR DR HERE A R

(39) {some(A, exist), every(A, B)} = more than p(A, B)

PRAEAE B b3 HE T (A7 280 o AR T SR A R b b B ] S SRS some (A
exist) fll every(A, B) 4 HMN 2 A £ 0 I H A C Bo NXWAFTF [ANB|/|A| =
|A|/|A] =1 > p. 5 —771l, morethan p(A,B) 54 HAY |AN B|/|A| > p. H
BRI, EAHER RIS B, AR I, IR IR

AP B BER R AT 2 AR A BB A AR P . @I 5K
FKffie, AT DEFRELAHES NS BUE R at least n ()15 H] (o
n T RT 0 KEREREHD, FEYEZE DU HERE A R

(47) {at least n(A, exist), every(A,B)} = atleast n(A, B)

IRAEAE B b3 HERR A7 Rk AR SCE AR ERAR b 20 2 0m] i 3 AR FE  at least

n(A, exist) fll every(A, B) B4 HA Y [A] > nHf H A C B NIXWA AT 15 |ANB| =
|A| > n. 53771, atleastn(A,B) X HA Y [ANB|>n. HILATW, ik
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PR RIS B, HA WL E, I &A Uk,

BELZEEM 1. NMIEHI R, §esI N EFHEERH “ WAE4E” (witness
set) FOMER:, HoE T

(75) B Q N (1,1) BU&EIA, A N—JciFid, M W2 Q(A) M ILIEAE 2 HANY

W CAHH QA W) H,
[2] UEBH 75 WAESEAH G T 51 5

(76) & Q N4 IENE (1,1) B &, A A B A—IGiFH, M Q(A,B) B4 HAY

MAEE Q(A) BI— AN WAESE W {18 W C B,
BEAh, FRATTE A] DAHE S H DA S8k

(77) W Q AN (1,1) M, A RN—JmiFi, W Q(A) BN IFELIETE,
PRSI, W Q(A) KIWIEERTE (1), A (75) Al Q(A, D)
B HR—HH, HT Q& FNAEA, Wi (57), # Q(A,0) B, WI|ANO > 1,
HIX AT RERY

PAEIEEHE 1 (AT ).
EFEL X Q A2 Q A TRAL#IE (1,1) AE#H, x AIMER, A H—TiFi,
R* Ao L& € L69 =383, W x(Q;(Qa2(Asces R)ace; RY)) = x(Q2(Ayee, RY)) o
iﬂiaﬂ. ‘VXLFWTFE X(QI(Q2<AaccaR#)accvR#)) E’ *ETE (15)’ ﬁﬂﬂ%m (S {I : Ql({z :
Q2(A{w : R*(z,w)})}, {y : R (z,y)})} B IR Q1 ({2 : Qo(A, {w : R*(z,w)})}, {y :
Ri(z,y)}) Ho BT Qq AT (1, 1) B &, I (75) F1(76), AJ FIAFELE ML IESE
WAERW C{z2: QA {w: R'(z,w))} FAW C {y: R'(z,y)}. T Qi &F
S, iR (77), W AES, M B W B— NI R 2 8115 Qo(A, {w : R¥(z,w)})
R¥(z, 2) B .. 546, W (56)(1), ML w, HH {R¥(z, 2), R*(2,w)} = R¥(z,w).
FH AR 4 2 e rh i 2 e B, TR

(78) R (z,2) = w € {w: R*(z,w)} — w € {w: R (z,w)}

HET wRBEEMEED,  EA I aim e FRIAESBET KR, |
(79) R¥ (2, 2) = {w : R*(z,w)} C {w: R*(z,w)}

HT R SIES R (x, z) B, R B Q, Mg, w1
(80) Q2(A, {w : R*(2z,w)}) = Qa(A, {w : R*(z,w)})

HHF EHCIES Qa(A, {w : R*(z,w)}) H, M EATH Qq(A, {w : R¥(z,w)})
Ho W e{r: QA {w: R (z,w)})} H. WY (15), XA x(Q2(Asee, RY))
H, T iFEE. O
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WAL IEEM AR M. SFH AL [ A oy U AR A AR R MR
HERE R AT SE B AE R R AE MBS, PR 4E RAUTRARAER . AR 13 i i
TSGR, B (67) MEH 2, b (67) 2 CEFEEIS TSR,
I B AT LR 2R SRR -

AN ZAEW]ERE 2. JYUEWIE e B, ZRSBIEI LA 51 B

I3 1. XL R> Ao R< Hde L@ Loy = TigE), A AEZEL, N
VAFYALE z, EHFTAFTHALE 2, HA R (x,2) X R (z,2); H+H
()AFPALEy, Y AFHALE 2, A R<(y,2) & R~ (y,2)o

PEER. LU GIERA (1), (i) BUE B 5 ¥E38 0L FRATTGE | A| 347 1948, & ik (A =1
H A= {z}. ¥ (55, R=(z,z). BT z & APME—xnER, ¥t AP GE
z, H R™(x,2), BI ()1 |A| = 1 BIPHHL R OL. LRI () £ |A| = n BIIBOLR
AL, BERE Al =n+ 1B N AFTERERICE ¢, e A = A-{z},
HILR |A| = no RIGEEE, A B ILER y, HE5 A FETER 2,
H R (y,2) L R=(y,2). BIFEHE o M y. R (54), HHRBELU T =N
—HOL: (a) R (,y); (b) R (x,y); (c) R=(z,y). EHUL () T, R4 (56) F1 1
RIGANB TR 5, FAKE A R o, AT AFELE 2, W6
R (z,2) L R=(x,2), B () 1E |Al =n+ 1 WO FHOL. RGO (b) B ()
BAVRRE] A hTER y, 18 A FEIGE 2, HH R (y,2) 8L R~ (y,2), W
() 7E |A] = n+ 1 PGS N SAL . RIEECF AL, ) XHMERIETES A
BIor, 5IEEERE O

PAEUERERE 2 (AT F):

EIE2. RQATFTRALEHEE (1,1) A=, AfrBA—TiFHELBIZ, R A
R< Adw by ey = LifE], N

(i) some(A, Q(B,ee, R7)) < Q(B, some(A,e, R<))

(ii) Q(A, every(Bye, R”)) < every(B, Q(Ase, RY))

LR AKX F 6 R o RS doxf B4R, FMXRMARZ.

IEHL BT [1] SRR BRI EEG SRR (R (69) A1 (70)), ArAR LR
ERRRE T, HLUMTHR R

(81) Q(B, some(A,, R<)) = some(A, Q(B,e, R™))

(82) every(B, Q(Aacc7 R<)) = Q(A, eVel'y(Bacc, R>))

(i) BEHTHE Q(B, some(Auce, RY)) Fo t T Q RAEHS (1, 1) A, R4 (75)
(76), TR WAESE W A
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(83)Q(B,W) K
HH W C some(Agee, R<), RHE (15), BRI

84 W C {x: some(A, {y : R=(z,y)})}
AN, BT Q& TN HEE, RYE (77), WAER. HILIRIESIE 1, W HEITE b,
i1

(85) X W HFTH TLEK w, A R>(b,w) 5 R= (b, w) 3

HT b2 W TR, BE42 684 AmESHKITER, B some(A,{y : R<(b,y)})
H.o MR some KITE RRE, WA A TITE a, 13 R<(b,a) H, TR R (a,b)
H.o LA (85), RHE (56), WHIX W A ILE w, WE R (a,w) H, AP
W C{w: R”(a,w)}. BT Q2 if g 1), HILA (83), AJ1F Q(B, {w : R”(a,w)})
H, ZRZda e {z: Q(B,{w: R”(z,w)})}. HK a € A, HILF] %1 some(A4, {z :
Q(B,{w: R”(z,w)})}) H MR (15),XEP /2 some(A, Q(Byee, R™)) H, (i) ilF 5,
(i) T2 every(B, Q(Auec, R<)) Ho 14 every UG SRS, 1 B C Q(Auce, R),
A (15), HERf

(86) B C {z: Q(A, {y: R<(,1)})}
mT BAE=, WBiE5I# 1, BHAHTLER DL, [E1F

@®7) X Bt E w, A R (b,w) Bl R=(b,w) A
BT b2 BILE, BLE (86) AEANTE, B QA {y: R<(by)}) H. 5
Sb, T QRATIENY (1,1) MEEiE, WRE (75) M1 (76), FIRMFEAE WAESE W 615

(88) Q(A, W) K
JH+H

BN W C{y: R=(b,y)}
KEPR UL W T TR v, WA RY(b,y) B, JRED R>(y,b) H. HILH (87),
R (56), AIH1I W HHEEADNTOER y X BHITATGER w, WA R (y,w) B, BIW C
{y :every(B,{w: R”(y,w)})}. HT Q ZAILIGH, HILH (88), 13 Q(A,{y:
every(B,{w : R”(y,w)})}) H. MR (15), X2 UL Q(A, every(Bacee, R™)) K, (ii)
WEHE .

ECL FAEEH, R> A1 R< WA ] LE ARSI, Bkal %0 () 1 (i) HalH

¥ R> A1 R QX AGLE, SR ARVIIREAL, 2B 2 5, O
7 BE

RIS THEFHRBR R =BORHITNE, WAEY] 1 I A A Rk, 1843
IR TR T R R = BOR R 3, PTfe 48 R A Rk R = Bhk ks 3.
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— MR, RS AN BRI EES HETE A 8O R =Bk 2

BT A28 1) 772200 80 F ] B = B g 5, an Bl ok 5 4 5 B A
BT XE R R =B, et A 8T SCRE A U0 B = B g =
B XEiRZMER, G —MEMEEERI, A0 REER A LA E
ZiEin CEFEBUEER. AlER. BIED M=Bogkal, mixhx LR
ZMEIE RIS REAR 2, RER =B ATRBEImME. FHit, ©HR2
AE T SR CRFEA SR SRR SCRIRZEAD A 24w 5 =Bk R bk
K

BeAh, ASCHIRFFEAB PR T, W o8 R =Bl s AT I s N — 2
BN %At (A9 an b 250 i L 24D, nT 15 308 4 a5 3 (ol 2 1 AN
EH ), WIS HEZER KR =BieHEN. 2, RACHRYPEERET T
XL PRI S A (1) — L T AT R AR Y — ReHE B 25 B, IR R 7040 R X U T 11
WEFL, AR Z aTAT (BN 2% PR AR DG AR 45 SR i R 2 3 i, BRI AR ST 21 11
TIEERARRES R A SRR =B, (HAFFFRAET LRFEKR = Bieie it
TN, $RUE TSR T 1A .

RUEE, AN ARI T FEAIRENHETER ), RS H = AT iR 1)
YR 2RO K ZOCIE A MR R =B o b, BRI T ot
B, (EAMEREASA- A SR AT = os B 2 mooigin, S [13]
A [22] BB B R = J0E WA O R = Be, HOTEWR: S AR R =
Btk g ATIE SN, KB DE— MO & =70 E, ma A=t
TR BRI AT —A il A AT LR MAMART x Fly,
FREASS RS x My IFER) R =o0iliEa =AMt BT RERER
FARH) N Ax ace 4b, BT AR LGN T8 dat). 254008, % Z 1R 537
e M=J0i8i, H4 every(Z,R) L bt —AZjoifin, i 4 Z 1R
ORI B R “EURT, A every(Z,R) HAER “HIREL B, X2
—MNMIEH NG GEIFRFEFMESFIEE) Moo 5INMERED x Ay
J&, B R DAEIE A oo i 5US LR FE A

(90) X(Yace(every(Zaar, R)))

EURER “x By SRR B 7. WELEWR AT WL, ASCHTIE 4R RS AT v
W& T =70, RAAHT=J0EEA =Meoo, #ESEE =I0E i RA K

TRATEG B A A BT, HES L [3, 8, 10, 11, 13, 15, 20-23] R B B A B 2o R = BOB Kl (R 5L
BEIFN A TR Sl HERE RN (55 R = B it b 20), v R4 5 LA P i 2 A4 DA A B i 3 8 iR B8 DA M A5 L AT 2544
A I oA 72 R, (BT 7 EAT R A SO R B AR T 5. [17] BT 7 Hamilton = BEig, 1X R = Beid et b2 bS]
YERZ IR R =B08: [18] MEH R R=BOLHEIE RGP T — 40 if(some(A, exist), some(B, exist))
FIZRIAS], ASCHIRETE AN R 6 8 RIR S AR A ok R =Bk .
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KEZBWHRRTSBONES, T HZ T 28 B 58w BRI Y T %

BJa, ANIHEFABRR =BIRRIIERET MG BAE S RES N
WAFEA, HEHESHSEPETFEREN BN REHAABEER LA (RE
TEUE B E 3 1 AE BE 2 I A S EIX R AL AL), X IR YA FEE T Xl S35 BRI
“HARZH” (Natural Logic) BFFTEE M (FEIL [24] FIUEIHD . ASCHIBF UL T F
M EAAZENB SR, v DURIEH BAES PR Z E440) (X BIRE & EiE
HRFERERD MHEE. Q35N S, AR R ZBALH B R H T 5 AE
7 ETTHR.
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Relational Syllogisms with Generalized Quantifiers

Ka-fat Chow

Abstract

Based on certain fundamental principles of the Generalized Quantifier Theory and
Propositional Logic including the substitution method, deduction theorem, premise re-
placement, introduction of existential assumptions, substitution of equivalence state-
ments, this paper introduces a method for deriving valid relational syllogisms. Under this
method, not only relational syllogisms with classical quantifiers but also those with non-
classical quantifiers (such as numerical quantifiers, proportional quantifiers, vague quan-
tifiers) can be derived. Apart from relational syllogisms with general binary predicates,
this paper also discusses relational syllogisms with comparative adjectives. Finally, this
paper proves the validity of the aforesaid method and discusses possible directions for
further studies.
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