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Abstract

Properties of semitransitive relations and Ferrers relations which are special binary
relations are considered using Boolean matrices whose elements are binary. These
relations are essential to discussion of semiorders and interval orders which are closely
related to utility. Their properties are obtained from generalized properties of negatively
transitive relations. Some elementary propertics of semitransitive relations and Ferrers

relations are shown under transitivity and negative transitivity.

1. 3UBHIC

Feik 7z 2 HEAR T % semitransitive B4R & Ferrers BIROPHEIZ DT,
T =T E N T ZN e DERB JOCHEATHERRLERE B ko T
Wa, Ih6 D 2HBRIIBEEOBGRESEZEIZEIT SR LTE LN
EE RO TIE a0 »E Lhvkns, & EERLBIEL $ D semiorder X
interval order DI B W TIIMEADEDTH B [6,7,13,19,22],

AFXL T, $TICHE L TS negatively transitive BIFRICEI§ 21 H %
— ML 728D [12] »5, ZOFHLIGAE & L T semitransitive Bk &
Ferrers BIfRICBI T A MEZE X, X 5ICHRMHD Y & TO semitransitive &
R & Ferrers BAROHPERI LM E 28 T\ 5, HEFEBHTR X negatively transitive
BfRIZARA BICHICHEWTEHEHE L 2 HBRTH 5 2%, semitransitive B R X
Ferrers/gaf»ffté WS DOPrDAHICEWTHREZRIEHZEHLE TED, H<256
ENOOETORANHRI LSS TS [6,7,1319], T Z TidHEk
FSHON TS LEEDLDhIMEREILACHHENHELZD T
semitransitive Bk ¥ & O Ferrers BItRDPEH 2 BB L THZE L T 5,
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2. EE
CHBEBRZ O, 1DFRFRZEDT-NMAHIZL > TRET S, n KT -
THIR=[r], S=[s,JICHLTUTOL> ICHAEZERT .
RV S=1[ry Vsl = [max(rysp)], RAS=[ry N\ s;] = [min(rys,)]
R=[n]=1[1-rn], R'=[r,] (&)
AR=RAR, VR=RAR
RXS=[ra Asp) V-V As)], ROS=[a V s) A A(#.Vs,) ]
R=I=[5] idrutryh—DFNL), R"=RXR (k=012 )
RESen=s Gj=12"n
R ETHE LT, OTETH, ETETOREMN LI DITMEERT, TT
IZED TS TIIBATHTH S, 2oL E, RAMHBERKII VR=I%5
fTo R TR E N, IEAHIBERIE VR=0%3TH RTINS, /-8
FERIBIGRIZ RV RV I=E B BTHI R TERE NS, #HEBERKRIERF=RES
175 R THEB X, negatively transitive BIfriz R)’°< R /=X Zh LA
ZRERORLBITHIR THRBEEEINDS, & 5IT semitransitive FRII R =R
ORBBITH R TERBEI N, Ferrers fRIE R X R X R=R% 5 R THH
&b [6,7131819], Ferrers BitRid biorder EIFIThAZ L& 55 [2,3,4],
JE )X 4t B % Ferrers B8 £& id interval order & IEiX#1, semitransitive T H %
interval order I& semiorder £ MFIE 5 [6,13]

3. &R

% ¥ negatively transitive IR OB O — ML T hZ=2 DEHWT
semitransitive Btk & Ferrers BIfRICBAT A HE A E X, TOMRIZIOWTE
HEBIRY, WO»OBMETIMEEES. RIZZOB W AEMHDOK
Bliigh L UT, HERME KU negative transitivity D & & T semitransitive
Btk & Ferrers BARDIEN A ME 217, Lk, UTIZHEWTiZ0, 1O
RELEDOnRT—NATHE—RIZR=[r), S=[s), T= 1] BETET,

[MHE1] [12] SAT'=IDELZE
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(1) RXS=R = RXT=R (3) SXRER = TXR=ZR

(2) RXTER = RXS<R (4) TXRER = SXR=R
(B2l TASSIDE %

(1) RXSSR = RXT=R (3) SXRER = TXR=R

(2) RXTSR = RXS=R (4) TXRER = SXR=R
(BLBH) TAS'SI © SIANTSI & (SAT)' =TI © SATSITHH» 6%

B1litks, (RERARF%)
(ME 3] (RXR)AS'SID & %

(1) RXS<R = RXR'=R (3) SXRER = RXR'XR=R
(2) RX(ROR)SR = RXS=R (4) (ROR)XR=R = SXR=R
GERR) MHE 2120\ T T=RXR BT L0, (REFAA%)
LOMWEIIZELTIVL D220FBITREMDD 5, TR GD
RXRIAS' S TIZOWTIRETOME 6 TRT &L 512, —fRIZRXR)AS

SIS SXREREBEBDT, RXR)NS'S 1% SXRSRTHEEMAZSZ
EABTES,

KIZAO) D RRXR S RIZODOWTIE, ZhaF2Z$THY R IZ semitransitive
BfRERBET 275 50, WHEIEEITRT LS kEME L &S5 NT
W3,

(2)D RX (ROR) = RIZEAL T, WEIITRT &1z,

RXROR) =R © R'XR=RXR
2D, £72RXROR) <R © RXR®ROR)=R&k3B, L»L, —i%
IZHIRT RX (ROR) < R 7213 RX (ROR) =R DAL T BN T &L,

(3) D RXR'XR=R %1#7=% R |% Ferrers B A ZXHR T+ 375 & x50, ¥
B25% 8 TRt &) kRS2SR T3,

(4) D (ROR)XR=RZ(2) DHEHD RX ROR) =R ki3~ T, MHE21
TART IR IT B, LSBT, WICEBWTIDEMFIIAREL
b, ZOZ XX, TTICAMHREMBIZBIL ThR72&k 512, RXR)AS'=]
& SXRERTHBIZ NS EDHNB,
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[ME 4] [1,14,1620,21] RXS=T & R=TOS & SEROT
(M2 5] [10] (1) SXR=R © (SAI)XR=R

(2) RXS=R ©RX(SAI)SR
(MHE6] XROFMHEXENETH 5,

(1) SXR=R (4) (SAI)XR=R
(2) RXR'<SS (5) RXR'SS'VI
(3) (RXR)AS'=0 6) (RXRYAS'=I

GEE) (1) © (2) ME 412k 5T, SXRSER © R=SOR © RXR'=S
x5,

2 & B HonrThs,

(1) & (@) MwES Dicks,

(4) & (6) MHE4IZk->T, (SAI)XR=ER © R=(SVI)OR © RXR
=SV I, | |

(5) & (6) HE2TH 5, (REFARE)
(ME 7] ROZHEEETH 5.

(1) RXS=<R (4) RX (SAI)=R

(2) R'XRES (5) R’ XRZS'VI

(3) RXR)IAS' =0 6) (RXR)AS'=I

GEM) ME6 LTS 5. (REFAA%)

RXS=R OMEZMFCER [12] TEREIN T3,
[EE 1] —ciE, [SXR=R = RXS=R| &Ik k, g

001 001
R=1000}, S=(000
000 010

EBITIE, SXRERTHHA, RXSER &i3AE 6K\,
[(EE 8] RDOEMHIEMETH 5,

(1) R*=R (7) RX(RAT)=R
(2) RXR'ER' (8) RXR'=R'VI
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(9) R XR=R'VI
(10) (RXR) AR'=Z1

(R"XR) AR'=0 (11) (R"XR) AR'E]
6) (RAI)XR=R

GEM]) HHE 6B L UME 7
FOMESO—#IF T TIcL<MOEh T3 [9],

(B 9] ROFZEHIIEHETH 5,

(D (R)*=R
(2) RXR'SR’
(3) R’XR=ZFR’
(4) RXR)AR =0
(5) RXR)AR'=0
(6) (RAT)XR=R

(7) RX@RAI)=R
(8) RXR'SR'VI
(9) R"XR=R'VI
(10) (RXR)AR'=I
(11) (R'XR) AR'=I

(GERE) MEE 8I2BW T RAE R EBITIE L,
FEOME 9D (R)'<R %5 R I3 negatively transitive BIf& % £BL 9 51751 T

b5

[(ME10] ROFEMEIFEHETS 5.

(la) (R)’=R
(1b) (R)*<R’
(2) R’ XR=R
(3) RXR'=R

(4) RXR)AR=0

(5) (RXR')AR=0

(6) (R'AI)XR'SR’
(7) RX(R'AI)=R'
(8) R'XR=RVI
(9) RXR'=RVI
(10) (R"XR) AR=I
(11) (RXR) AR=I

GGFHH) ME 9 ICEW TR A R EBITIE LW,

(MELL] ROFMHIFEETSH 5.

(1) R°*=ROR
(2) (R)*:=R R’
(3) R’ XR=ROR!

(9) (R)*XR=R’
(10) R"X (R)’<R
(11) (R)*XR'=R

(429) —5—

(RERAA%)

(RIEFR#%)

(RIEAR#%)
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(4) (R)’=ROR
(5) RXR'ZR<OR
(6) RXR'SR'OR
(7) (R)*SRCR'
(8) R'XR=R{R'
(GEFH) R'=ROR

< (R)'S(ROR)!

< (R)*=ROR’
& R'’XR=ROR
& (R)*=ROR

& RXR'ZROR

R'ZEROR

& RXR'SROR
& (R)*=ROR’
& R'XR=ROR'

INCHEF AR 8538 H5%

(12) RX (R)*=R'
(13) R*XR'=R
(14) RX (R)*=R’
(15) (R)*XRZR'
(16) R'XR’<R

& (R)*XR=R' (9)
© RX(R)*=R (10)
© (R)*XR'=R (11)
& RX(R)*=ZR' (12)
& RXR'SR (13)
& RX(R)’sR (14)
< (R)*XR=R' (15)
8) < R'XR’SR (16)

(RERA#%)

FDOME11D %M13 semitransitive BE R A F&BL 3 247512883 2 GE &4 C
D, WEFRBIZLAEHSLTH D, 72, (1), (2),

semitransitive B2 XBR T 5175 &k 5,

[(MEE12] ROZHFIEFETH 5,

(1) R*=RCR

(2) RERORTOR
(3) REROROR
(4) REROROR'
(5) RZRORCR'

GEFR) (1) © (2) WE11(1) & (9)ic
RSROR © (R)!XR=R' © RORCORZR © R'=ROROR

LT

, (MNickoT
R=ROR © (R)*=ROR' © (R)*=ROR © (R)*=RCR’
THB52 5, R semitransitive BIfR 2 KRR T 275 THNIE, R,

R, R' %
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1) © 3), -, 1) e (9 ME11Q &0, 11, -, 16)icks,
(RIERAA%)

[(HE13] XOFZHFEFAETH D,

(1) R=ROR (4) RXR)AR'XR) =0 [5 11]

2 BRA®:?:=o0 [15] (5) (R"XR)ARXR) =0

3) R)AR)*=0
GEW) (1)e (2) R=ROR ©@ RRARDOR) =0 © RRAR)*=0
2 & 3 BFA®*=0© RARY' =0 R)AR)' =0
(1) © (4) RP=ROR © RXR'=R'OR (ME11() (6))
& RXR)ARTR) =0 © RXR)ARXR) =0
(1) © (5) R*=ROR © R'XR=ROR' (HE11(1) (8))
S®RXRAROR) =0 © RXR)ARXR) =0 GEHAKL)

[ME14] (1) ROR'Z1 (3) RXR)NI=0

(2) RXR'=1I (4) (RXR)NI=RXR'
GEFE) (1) —MRIC R'XISR' THY, 72 RXISR © ISROR' TH B
5 ISROR HB—RIZEKALT 5,
(2) 52 RORZI O RXR=EIER5,
(3) @ick3s,

(4) 3z 3, (REFA#Z)
FoMREIaT, FEMIDETTICELMER TS [14, 17, 21],
[#E15] (1) ROR=I (3) (R'XR)AI=0

(2) R’XR<T (4) (R'XR)AT=R'XR

GEF) (1) HBEUQOEFVTREZR EBFTIRORZIELBDT,
HBELTRORZINREONS.,
(2)—(4) MHE142)— @) » 6 LD () EREKRIZLTHRLNS, (REFHRS)
[#E16] (1) ROR=I (3) RXRAI=0
(2) R'XR=I (4) (RXR)AT=R'XR
(GEEH) MEI4ZBWTRE R 8L, (REFR#%)
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[(PEE17] [17] 1) ROR'=I (3) RXRYAI=0

(2) RXR'=] (4) (RXR)AI=RXR'
(GEPH) MEISICBWTRA R EBL, | (LK)
[PE18] [17]1 (1) (ROR)*=ROR’ (3) (ROR)*=R'OR

2) (ROR)*=RR (4) (ROR)*=ROR
[(TEE19] ROEMEEETSH 3, ‘

(1) RXROR) =R (3) R"XR=RXR'

(2) ROR'ERR (4) RX(RCOR) =R

GEFR) (1) © (2) W2 TH 5,

(2) © (3) ROR'=R<R © RXR'ZR'XR © R'XR=RXR'

() & (4) MEBUIZL>TRORZITHBP26Ho»ThHS, (GEHK)

[(FR 2] —fiCid, RXROR)SR L3650, Wi

110
R=|111
000
EBHE, RXROR)YSR L& 5 KW,

Tk, WE2ITRT LI ROR) XRERIEZ—MBITKRTIT 5, X612,
MH2L2TRTLIICRXROR) SR GRVILT S, £7-, MEMUTRLEL
IIZRORZITHBH5, RXROR)ZR BRI T 3,

[(ME20] ROFRMHTFEETH 5,

(1) (ROR) XR=R (3) RXR'=R'XR
(2) ROR=ROR' (4) (ROR)XR=R
GERE) (1) MEI9M BT RE R BT
RXROR =R © RXRERTR)'= @®R)
< (ROR)'XR=R © (ROR) XR=R
Ex-oTLERED () /LN S,

(2)— () MWEI9Q) — U)W TLED 1) LERRIZ TR XV, GEBAR)

[(HE21] (1) (ROR)XR=R (2) ROR) XR =R
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GEM) (1) S22 ROR'SROR' TH D, £7- RORSROR © (ROR)
XRERTH 375, —f%2 ROR)XR=ER &%k 3,
(2) HEIZL>TRORZITH B4 5 (ROR)XRER & (ROR)XR=R
EhB, L7zR->Tick s, (RLHEAAR)
[ME22] (1) RX(ROR) =R (2) RX(ROR) =R
GEEH) (1) HE21(D) BT RZR BT

RORXR'ER & ((RORXR)'=< (R)'

& RX(ROR'=R © RX((ROR) =R

(2) WE21 () IZH T ED (D) ERBRICTHIE &, (RIEHAAS)
[&23] [21] (1) (ROR) XR=R (2) (ROR)XR=R
GEM) MEE21IZB VTR A R EBIFIT &, (REPHAR)
[ME24] [21] (1) RX (ROR) =R (2) RX(ROR) =R
GERH) ME2212BWTR AR EBITIR &0, (REHAAZ)
[(ME25] ROEHEE-TH B,

(1) RXR'XRZR (5) RXR'SROR!

(2) R"XRXR'SR" [18, 20] (6) R"XR=R'CR

(3) RXR'XR<R [18, 20] (7) R XR=R'OR

(4) R’ XRXR'ZR [5] (8) RXR'=ROR

GEM) RXR'XR=R (1) & (RXR'XR)'SR'" © R'’XRXR'ZR'" (2)

& RXR'=EROR (5) © RXR'XR=R (3) © R'XR=ROR (6)

& (R'XR)'=(ROR)' & RXR=ROR (7)) © R'XRXR'SR (4)

& RXR'SROR (8) GETR)

DM Ferrers BfR & XBL§ 570 DOEHERFETH 528, 1FLALH
HTHhHD, FhL<HMEATHS [18, 20], &k, (1), (2), 3), (4 »
[FIETdH 5 Z &LHh 5, semitransitive BIRD & % L [AIRk, R 4% Ferrers BifR %
FZB$ 3175 THhiE, R, R, R' % Ferrers Htr&2RHT 3175 & % 3 [4,
5, 18, 201,

FTIZIN LT % semitransitive Btk 2 KB 2 15| D RME SR & Ferrers
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B A RBRTATMOEESRME % KT 5 Z L IZEREV, 28 AT,
semitransitive B3tk & R T 2 TFIDOEHESRMF TH 2 HE11D (6) (8) &, i
O Ferrers BfR % KRB 2 75 OFEMESRM TH 5 HHE25D (8) (7) 2 LR T %
ERDESIZEH>TNE,
semitransitive Btk =~ RXR'SROR & R'XR=ROR’
Ferrers BYfR RXR'=ROR ¢ R'XR=RTR

ROMWEIZHE»TH 5,
[(ME26] Vv(R) = VR
[(HE27] ROZMHIIFEETS 5,

(1) RXR'XR=R (5) Y (RXR) =0
(2) RXRYANRXR) =0 [5] (6) V(R'XR) =0
(3) RXR)AR'XR) =0 [5] (7) v (R'XR) =0

(4) V(RXR) =0
GERR) (1) © (2) BE25() ) ick-T
RXR'XRSR & RXR'=ROR & (RXR)AROR) =0
& RXR)NRXR) =0
() © (3) WE2SB1) 6)izk->T
RXR'XRSR & R'XRZROR & ®RXRAROR) =0
& (R'XR)AR'XR) =0
2) © (4 © 5) RXR)'=RXR'TH525
RXR)ARXR) =0 & RXR)ARXR)' = 0 © VRXR) =0
& V(RXR)) =0 (HH26) © VRXR)=0
3 & 6 © (0 (RXR)'= RXRTHBH»5
RXRARXR) =0 © RXRARXR)'=0 © V(RXR) =0
& V(RXR)=0 (HHHE26) © VRXR) =0 (REFA#%)
—RRIZ VS =0 %5175 S BIENHEIBER A KT DT, LEOWE2TO
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(4) — (1) iZ RXR". RXR', R'XR, R'XR MIEXNHBEBREERTLII L %
ALTW5, ZFLT, 2O Lok L%, 2, ZORIZRD R X Ferrers B
REEBRTAZ LKL S,

ROBWETZEIL<MENT\ 5,
[ME28] YR=0 © RAI=0 © R=]
[E29] XOZXBIEFEETSH 3,

(1) RXR'XR=R (4) RXR)*ANI=0

(2) RXR)!ANI=0 (5) R'XR)*NI=0

(3) RXR)*NI=0

GERA) MEHE27(1) (4)— (7) & MHE28I2 &K B, - (REBAAR)
[ME30] ROZMEEMETH 5,

(1) RXR'XR=R 4) R'XR?*=1

(2) RXR)'= 1T (5) RXR)?*=<T

(3) RXR)'=1T

(GEFH) 1EE20% L UMHE28IZ & 5. (GERAR)

ROMBIZHLE " TH 5,
(MEE31] YR=0 © RVR)'=E
[(ME32] KOEZRMEFAETH 5,
(1) RXR'XR=R (4) ROR)V (RR)'=E
(2) RCR)V RCR)'=E 5) (ROR)V (R'CR)'=E
3) ROR)V (ROR)'=E
(REMH) —f%ic MEBIASRY T 225, MHE27(1) 4)—Mizk 3,
(REPH#%)
TTIZRL TWAHE2TIZRD &S I RLT % 5,
[MEE33] XDOFMHEIFETH %,
(1) RXS'XR=S (5) V(RXS) =0
(2) (SXRYARXS) =0 6) V(R'XS) =0
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(3) (R"XS)A(S'XR) =0 (7) V(SXR) =0
4) V(SXR) =0
GEHI) (1) © (2) RXS'XRES © R'XSXR'ES & SXR'ZROS
& EXR) A RSS) =0 & EXR)ARXS) =0
(1)©(3) RXSXR=S © SXR=ROS © (FXR) A ROS) =0
S(SXR)A(R'XS) =0 © (R'XS) A(S'XR) =0
2)4) SXRINRXS) =0 & (SXRIANESXR)'=0 © V(SXR) =0
5 V(SXR) =0 ©® V((SXR)) =0 (HHH26) © v(RXS) =0
6) (R'XS)A(SXR) =0 & (RXS)ARXS)'=0 & V(R'XS) =0

(
(
(
6)&(7) VR'XS) =0 & V((R'XS)) =0 (HE26) © V(SXR) =0

(REFAAR)
[(ME34] ROZMHFEFEHETH 5.
(1) RXS'XR=S (4) (R'XS)*NI=0
(2) (SXR)*AI=0 (5) (SXR)* AN I=0
(3) RXS)*AI=0
GEFH) PEHE33(1D (@) — (7)) B KUMHE28ICK 5, (REPHA%)
[ME35] ROEZMHIZEETH 5,
(1) RXS'™XR=S (4) (R'XS)=1
(2) (SXR)=1I (5) (S'XR)'=1T
(3) RXS)<T
(GEHH) PHHE34% K OMHE28I2X 5, (REFHAR)
[(ME36] XDOZRMHFEEMETH 5.
(1) RXS'XR=S 4) ROSHVRO §)'=E
(2) (SOR)V (SOR)'=E (5) (SOR)V (SOR)'=E
(3) ROS)V(ROS)'=E
GERH) MEE33(1) (4) —(7) L EHE3LIZ & 3, (RERA#S)
ROMBITE<HONTNWS,

[ME37] <R RAI=0 = YVR=0
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[MHE38] ROEMHIFEE TS 5,
(1) RXR'XR=R (3) (RXR)*=XRXR'
(2) (RXR)*<RXR'
GEMH) (1) = (2) RXR'XR=R = (RXR'XR)XR'SRXR'
& (RXR)* = RXR |
2) = (1) BE143)» 5 RXRIANI=0TH3»5MWHBIN-Xk-T
VRXR) =0 kkb, WHEH2706) DIk ->TRXRXRSR KB,
(2) © (3) (RXR)'=RXR' © ((RXR))'< (RXR)"
& (RXR)?< RXR' GRS
[(PE39] ROFEHIIFEETSH 5,
(1) RXR'™XR=R (3) (R"XR)’< R'XR
(2) (R"XR)*=R'XR
(REFH) (1) = (2) RXR'XR=R 75 R'X (RXR'XR) =SR'XR:& %V, (R
XR)\'ZRXREL 3,
2) = (1) HHILB) K> TRXRAI=0THE»6HEINE-T
V(R'XR) =0 k&b, WE27(7T) (1) Ik > TRXRXRER &% 5,
(2) © (3) RXR)=R'XR < ((R'XR)?)'=RXR)’
& (R'XR)*=R'XR (REFH#)
[(PEE40] [18] ROEMHIIFHETH 5,
(1) RXR'XR<R
(2) (RXR)*=RXR’, V(RXR) =0
(3) (R"XR)*<XR'XR, V(R'XR) =0
(4) ROR)*<ROR', ROR)V ROR)'=E
(5) ROR)*=ROR, (ROR)V (ROR)'=E
GEH) (1) © (2) WE38(1) (2), WE27(1) 5tk 3,
(1) © (3) MHE39Q) (2), HE27(1) (Niz&k 5,
(1) © (4) HEI184 2L ->T ROR)*EROR' IE—RIZHK T 5, F7-
PE32(1) N ITE>TRXRXRER © (ROR)VROR)'=E &3,
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(1) & (B L) © WDBALEKRTH S, (RERA#%)
(ME41] ROZHFIZEETH 5,
(1) RXR'XR=R
(2) (R"XR)’=R'XR, V(R'XR) =0
(3) (RXR)*ZRXR', V(RXR) =0  [20]
4) ROR)'SRCOR, RORV ROR)'=E
(5) (ROR)*=ROR', ROR)V (ROR)'=E
GEFR) (1) © (2) ME40(D) DI TRER EBTIE
R'XRXR'ZR'" ¢ (R'XR)'=XR'XR, V(R'XR) =0
PE25(1) 2)12& 5T, RXR'XRER & R'XRXR'SR' THBH»5H
RXR'XR=R © (R'XR)*SR'XR, V(R'XR) =0
() & 3 MWE0Q01) Q) EHWTLEN (1) © 2) LRIz THIZ XN,
(1) & () WEL0Q) @) #=HTERBRIZTRIE KW,

1) & 6) HE40Q) 6) #REVWTERBRIZTHIZ X (REBAKR)
(B 42] ROZMFZEETH 3,
(1) RXR'XR=R (4) REROROR
(2) REROROR (5) REROROR!

(3) REROROR’
(BFBH) RXR'XR=R & ROROR=R

TH526MHE2B (1) —@Iicks, (RIEBA#X)
['E43] (18] ROXHFIZEHETH 5,
(1) RXR'XR=R (2) (R'XR) X (R"XR) "X (R"XR) SR'XR
GEEE) (1)=(2) R'XR) X ®XR) "X ®RXR) =R"XR) X (RR) X ®RXR)
= R'X(RX (ROR)) XR'XR
= R'XRXR'XR (M'E24(2))
= R'X (RXR'XR)
< R'XR

(2)=(1) HEI6(1)IZL->T R'XR)'=RORZITHBH»5H
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(R"XR)*< (R"XR) X (R"XR) "X (R"XR) <R"XR
HHEI5(3) 75 RXR)ANI=0 Z»oWHEINZE>TYRXR) =0 ki3,
L7zhd > CHE27(7) (1) 25 RXR'XRSR L 5 5, (REARR%)
[#EE44] [18]
RXR'XR=R © (RXR) X (RXR) "X (RXR) <RXR'
(GERH) MEEA3IZBWVWTR A2 R BT
R'XRXR'SR & RXR) X (RXR) "X RXR) SRXR'
BRE LT
RXRXRER © (RXR)X (RXR)'X (RXR)=<RXR' (GEPRKE)
[M4E45] [20] ROEHIIENETD 5,
(1) RXR'XR=R
(2) (R"XR) X (R"XR) "X (R"XR) <R'XR
(3) (RXR) X ®RXR)'X (RXR) <RXR’
GEEH) (1) © (2) MEMIZBNYTRER EBIHE
RXRXR'SR' & (R'XR) X (R"XR) X (R"XR) <R'XR
EZAT ME2(1) 2 I >TRXR'XRER © RXRXR'ER' THDHH5
RXR'XR=R < (R'XR) X (R"XR) "X (R"XR) SR'XR
(D & 3 HEHB»L6LED(Q1) & QEEMRIZLTRERS,  GEHAK)
(M 46] SXRSRD L %
(1) RXS=R = R* =RCR (3) SXR=R = RXR'XR=R
(2) RRXR<RXR' = RXS=<R
(GEBH) ME6(1) B) ik, SXRER © RXRIANS=EILk3, £7-,
HE11(1) (13)12& 5T, RREROR © RPXR'SRTH D, HEI19(3) (ick-
T
R'XR=RXR & RX®ROR)=R
THHH»6, HHE3IN) (2 B iz& 3, (RIEHENE)
LFEROMELLRIRDES ICLTHEBRT I L3 TE 3,
9, (DIZDVTIESXRER 25 RESORE LD, RXSSR P 5 SR’
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ORE BB, LI=HoT, BBBLTCSSROR TH B0 5 RESORSRORO
REEYD, REROROR TabHd RERORVfGHN B,

FIRRIZ (201220 TUE, SXRER 25 SSROR &5 Y, RXRERXR'»
5 RORZROR &b, Lzh->T, BBELTRORSRORELBDT, S
<ROR'SROR &) RXSSR {5 N 5,

(D IZDNTiE, SXRERHH RXR'SS' %D, SXRERPHEREL T
RXS'ER'LEBDT, IhHh 5 SXRSR ELED, RXRXRERWELNI S,
[EE3] FEROME6(2)IZHWT, R'XRSERXR % RXR'SR'XR TH%
BATHONIMEIT IR LA, Thbb, —fRIE, [SXR=
R, RXR'SR'XR = RXS=ZR] i3 bk, W&

010 000
R=|010|, §=1001
010 000

EEIFIE, SXRER RXR'ER'XRTHBN, RXSER &idk 6%,
[E47] RXSSRD L %
(1) SXR<R = R’<R{R (3) RXS=R = RXR'XR=R
(2) RXR'SR'XR=>SXR=R
GEWD) ME46I2BVWCRER, S%E S EFVTERET TRV, GEFK)
[#'E48] P<RD L X
(1) (R)'SR = RSROR (2) (R)*SR = RXRXRSR
GERE) ME46% 72 13MBE4A7IZE VT S =R BT &\, (REFA#X)
FEOMEAIZH T B PSR, R'=R%, HESRPUEI TRT I &
AR CBXMA DI ENTES, £72, 'SR, (R)'=RZLToOH
HOESRPMEGIIRNT LS & =R, R'SRELZ%&MTEZRZILE, M
Hed, PHEE5, TEE6I, MEIOAEDKS AMEEABLIZLNTES,
¥, FEOMEASIZEOTRE R & BINE
(R)’=R, R*SR = (R)’=ROR, RXR'XRZR
LB, $TIC WEITAG) (1), HE25Q) D) TRLTWa &3
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(R)*=ROR © R*=ROR ; RXR'XR=ZR < RXR'XR=R
THBNDT, WEASTRAEREBWVWTHLN: LOGEIIFERZ DMHE4S
EE—DWEE LS,

[FR 4] —IiE, [R=R, R*=ROR = (R)'sR] L3V ik, VWE
010
R =000
000
LBITIE, RERPDR=SRORTHBHH, R)ISR &13E5EN0,
[FERE 5] —Mizid, TR°SR, RXR'XR=R = (R)’=R| Li3% 5 &\,
WE
001
R=1000
000
EBE, RRERPDRXR'XRERTHBHH, R)I'SEREZLLE,
[#£849] (1) R*<R, RXR'=R* = (R)*<R
(2) R®<R, R'XR=R’ = (R)’=R
GERA) (1) RXR'SR'SR7E NS RXR'=ER &b, MEI03) (la)ick-
TR)?ER & &5,
(2) Lo () LFEZKTH 5, ‘ (RIEFARE)
[M850] R*=ROR, (R)*ZR = R'=R
GEM) (R*ZR» 6 ROR=R L 53D T, RREROR=R L %5, (GEFAFR)
[EE6] —A%IZiE, [RXR'XR=R, (R)'ZR = R=R] ik bk\,
WE
001
R=1000
011
LBIFIE, RXRXRER, R*ZRTH B, RRSRLITL 6,
[#E51] (1) R*=ROR, RERXR' = R=R
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(2) R<ROR, RER'’XR = RXR
(GEM) (1) R*SROR © R'XR'ERTHBH 5

R*=RXR=RX (RXR) <R
(2) RR=ROR © R'XR'SERTH»5»5

R*=RXR= (R"XR) XR=R (REFAA%)
[#852] (1) RXR'XR=R, RERXR' = R'SR
(2) RXR'XR=R, RER'XR = R'=R
(REPH) (1) R*=RXR= (RXR') XR=R
(2) R®=RXR=RX (R'XR)<R (REBA#%)
[¥%E53] (1) R"<ROR, ISR = R=R
(2) RXR'XR=R, ISR' = R=R
GEMH) ISR & & RERXR LA 525MWHE51(1), HES2()IZk3,

(REPA#%)

[#£854] (1) R*<ROR, ISR = R'SR
(2) RXR'XR=R, ISR = R'=R
(GEFH) I<R © ISR THHHhHMES3IL B, (REFA#%)
[(ME55] [27] (1) R*=ROR, RAI=0 = R'=R
(2) RXR'XRER, RAI=0 = R'=R
(REFH) RAI=0 © ISR TH 52 6MWHEMIZ LB, (REFA%%)
DIF OMBES6% 5 HE62E Tk EOMESSICE > THEN TS 5,
[M'E56] (1) REROR, VR=0 = R'=R
(2) RXR'XRER, VR=0 = PR'=R
[MES57] (1) RR=ROR, R"FAI=0 (miZBHRK) = R'=R
(2) RXR'XRZR, R'AI=0 (mZBAK) = R'=R
[1E58] (1) R<ROR, R*AI=0 = R'=R
(2) RXR'XR=R, R*AI=0 = FR'S=R
[(ME59] (1) R"=ROR, RRAI=0 = R'SR
(2) RXR'XR=R, R°PAI=0 = R'=R
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[HE60] (1) R*=ROR, "R=0 = R=R
(2) RXR'XR=ZR, '=0 = R=R
[(AE 7] X, [R°SR, R=0 = R=ROR| &3k bk, WWE

0110
R=10000
0100

0000

EBITIE, PSR, R=0T» 3D, RR=ROR &3 b\,
(AR 8] —MRIZIE, [R°’=R, "=0 = RXR'XR=ZR] &3k o\, ¥

0010
R=10000
0000

0100

EBITIERSR, R=0TH5H, RXR'XRISR EiZEbLEW,
[ME61] (1) RAD*=RADCRAI) = (RAI'SRAI
2) (RAD X (RAT) "X (RAT)=RAT = (RAI)? = RAI
[(HE62] (1) (AR)?*=(ARC(AR) = (AR‘=AR
(2) (AR XTAR'X(AR)SAR = (AR)=AR
[ME63] [8, 23] R’=R RVR'VI=E = (R)**=R
[#4'E64] [11] R*<R RVRVI=E = R'sSROR
(BEBH) ME63I2& »C, [R*=R RVRVI=E = (R)’SR] £ %D,
HEA8(N) 2k > TRSROR LB 5, (RERAFR)
[(ERE 9] —MkiziE, [RR=ROR, RVR'VI=E = R=<R| Li3&x 5k,
&2
110

R=1111
111

BT, RR<ROR, RVRVI=E & B3, RRESR LI LB,
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Tk, HETRT LI IROGEIZRLT S,
R*=ROR, RAR'S] = R'=R
[#E65] R*<R, RVR'VI=E = RXR'XR=R
GEM) ME631ZE > T, [R’SR, RVR'VI=E = (R)'SR| £%53DT,
ME48(2) 12X 5> T RXR'XRSRL 5, (RIERA#%)
[ERE10] —fRiZik, [RXR'XR=R, RVR'VI=E = R=R| LiIkb%k
Vi, WEFEID R Z#HWVIIT RXR'XRZR, RVRVI=E &% 3%H, <
REXEL BV,
[#E66] (111 R'=ROR, RAR'SI = R'XZR
[ERE11] —MRI21Z, [RXR'XRER, RAR'S]I = R=R] 2i3k5&\,
VwE
010
R=|011
000
EBITIE, RXR'XRER RARSITHBH, RRER EEZE LWV,
(#E67] R*'SROR, RVRVI=E = (R)’=R
GEM) ME11(1) )ik ->T, RR=ROR © (R)*=RORTH D, F1z
RVRVI=E & RARE=I
ThHBH»6, WHBIZBTRE R EBITIELN, (GEFI#E)
[EE12] —ARICi3, [RXR'XR=ER, RVRVI=E = (R)!sR| %5
B0, WE
101
R=,100
111
LBFIE, RXR'XRSR, RVRVI=ET»5%, (R*SR&iIELEW,
(#E68] [12] (R)*=R RAR<I = R’=R
[ME69] (R)’<R, RAR'<I = R*=ROR
(GEPH) ME68I2& 5T, [(R*SR RAR=<I = R'=R] L%&5DT, t*
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B8 Ik > TRZEROR LK B, (RERH#%)
FEOWENZB VTR A R BT, [R'SR RAR'SI= (R)*=ROR]
%34, RARSI & RVRVI=ET»y, $-MEI1W@WDick-T
(R)\’SROR © R=RORTHB5H» 5, [R*'SR RVR'VI=E = R=ROR]
&b, ZTHIETTIZRLTWAHHEMTH 5, |
[E&13] —f%i2id, [RREROR, RAR'=]I = R)'=R] &i3Xh6kw,
VW E
001

R=1000
000

EBIFIE, RR=0=<ROR, RAR' =0=ITh»5H, (RSR &IILbH I,

¥, TTIZHEETRL TS LS IZROMERZRYT 3,
R'=ROR, RAR'=I = RsR
[(ME70] (R)’<R RAR'<SI = RXR'XR=R
(REPH) ME68IZ& - T, [(R)2’<R, RAR=I = R'=R] L%&%DT,
PEBE48(2) 12X > T RXR'XRER & %k 5, (RERAFZ)
LEOWRETOIZOWTE, HEIDE X LEERIZ, RE R EBITIE
R*<R, RAR'=]I = RXR'XR=R
Lh, WE25G) (112 >TRXRXRZR © RXREXRER Th 375
R‘=<R RVR'VI=E = RXR'XRZR
BEOENDEH, ZHETTISRLTOBEHEGSTH 5,
[ERE14] —fIZiE, [RXR'XR=R, RAR'SI= (R)’= R] Li3&bXk
VW, WEEREISO R ZHWRIIL RXR'XRZR, RARSITH» 3%, R*=E
Th-7T, (RSREFELEWN,



— 22— (446) WO HFHERE #5338 $£57%

4. £&O

HERE M ¥ & OF negative transitivity D & & T D semitransitive B ¥ & O
Ferrers BAROUIER 2 M E %15 7-, 7= semitransitive Bk ¥ & U Ferrers B4
ROFHEFRFISOWTERZ B I8, HHAZEDO, K< TNH LR
DhE3LDLEDTEHE UL, ThoBIELEALEHLELTH B2,
semitransitive B8R =< Ferrers BfRIZ R4 LIRHICIHT W TEZ D% 2 A THB
THIL2HD, MMELEZEOEMEZBH L TE{ ILRIARRLILTS
BLEIZOND,

AFH L CTERam L 72 semitransitive BIFR X Ferrers BAfR (2D TIZ, negatively
transitive BHROME DO —AL L DM T E SITEREED B T LTk D1
DPOERFENEENMRONT I TH S, THIZOVTHANS Z LIIFGHRD
BED 1 DOTH 5,
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