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Abstract

Semitransitive relations and Ferrers relations are binary relations which are important
for fundamental discussion of utility. We consider semitransitive relations and Ferrers
relations using Boolean matrices having zeros and ones as their elements. We obtain
some properties of semitransitive relations and Ferrers relations by combining their
well-known properties and other sufficient conditions. They show some facets of
semitransitive relations and Ferrers relations and give conditions that given relations

become semitransitive relations or Ferrers relations.

1. [IUHIC

RAICET A BB AR [4,59] AKEICEOWTEELZHEMRTH S
semitransitive B 4% & Ferrers BIfRICOWVWTERA B I Ek->TWE, ZTD
semitransitive BIfR & Ferrers BAf%% 0, 1 DERZ L D7 - TN L > TFE
BHL, ZOWEIZDOWTHNT WS, 6k semitransitive BAFR X Ferrers AR
ZDWTEEL OHENS DFELADOHELFMEN TS A [1,678], Kiw
XTIET TIZHE LTV B semitransitive B R R Ferrers BIfRICEI 3 2 BARRY
EUBEOEHO—EE, PIOThoD+AEATEZRASILICLD, B
RMEHFLOEEEFENTNWS, ZOLIICLTHLALTEAR
semitransitive B8 £k & Ferrers BERD & DHE R, 5 Ao BEHRH
semitransitive BIfR =X Ferrers BAfR L & 2 20 DEHE G A TV 5,
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B A RBRT 3 77— WTHOBEEREHIISCR (2] X280 LT 54,
WL DOPDERITREZDIZDWTLITIZART,
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0, IOER%EED n RT—MTHIR=[r], S=[s,]I=F LT

E= [Z] = [1— Fij],
R = [r] (fni#),
VR =RAR'

RXS = [(raAsy) V ra\sy) V-V (7 Asy) ],
ROS = [(raVsy) A (reVsy) A A (raVs,) ],
LEFKT D, 72 I THATY, ETEERN 1 OTFIETRT.
LRCDEFD & & T semitransitive BIfRIZ RP=ROR % % 7 — LATH| R TH
B XN, Ferrers BifhiZ RXR'XR=R & 51T R TEBHEh 3,

3. BR
T TIZRIS LTV B semitransitive BEER % Ferrers BIfROMEICBIL T, %
DEBDO—EHEZD+HEHTHEERA S ZLICLDH LOMEE2ETH
%, % 7-semitransitive £ P FerrersB R IZEH LTI, 4741 R 2} semitransitive
BIERITHI & 7213 Ferrers BIfRITHI & £ 5 Z & &, R A semitransitive BIERIT 5]
% 7213 Ferrers BfRITH & 2B Z L L IXRAMTHBDT, ZhERHLTYT
TIZRG N TOAWEPOR & RICEEHRA T, WHNAMEEAH LS,
(FE 1] [2]
R'=R (R)'=R = R'=ROR
B 2] [2])
R<R (R)’SR = RXR'XR=R
(MHE3] (3]
(1) RR<ROR RAT=RXR = (R)’<R
(2) R'SROR, RATSR'XR = (R)'<R
[HE 4] [3]
(1) RXR'XRSR, RAT=RXR =
(2) RXR'XR=R, RATSR'XR =
[(MHES5]
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(1) RXR'XR=R, R*<SR, RAT=<RXR = R'=RCR
(2) RXR'XR<R, "SR, RAT=R'XR = R'=ROR
GEP) HE 4 (D Q) &ME LIcRATHE &0,
(E 6]
(1) RR=ROR R<R, RAT=RXR' = RXR'XR=R
(2) R=<ROR, R'<R, RATSR'XR = RXR'XR=R
GER) #E 3 (1) (2) #ME 2 I2fRAT T &,
(B 7]
(1) RXR'XR=R, (R)’<R, RAT<RXR' = R=ROR
(2) RXR'XR=R, (R)’<R, RAT=R'XR = R'=RCR
(REFH) —A%IC
RXR'XRER © RXR'XR=R
(R)’<ROR © R=ROR
THEPoMBESICBEVWTRAREBTIER N,
(145 8]
(1) ”R=ROR, (R)’=R RAT<RXR = RXR'XR=R
(2) R<ROR, (R)*’=R, RAT<RXR = RXR'XR=R
(REHR) —A&ic
(R)’<ROR © R'<ROR
RXR'XR<R © RXR'XR=R
ThHEPHMEGIZBVWTRER EBTIEX N,
(HE9] [2]
R'=ROR, VR=I = R'=R
(ME10] [2]
R=ROR RVRVI=E = ([R)*<R
(MEE1LL]
R=ROR, VR=I, RVRVI=E = RXR'XR=R
GERR) M 9 b X UMEI0AME 2 IfRATHhIE &L,

(REFA#E)

(REAI#%)

(REPHFS)

(REPI#Z)

(REPFS)
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(Mg 12]
(1) R*<ROR, RAT<RXR, RAT=SRXR = RXR'XR=ZR
(2) R*=ROR, RAT=RXR, RAT<R'XR = RXR'XR=R
(3) RR=ROR, RAT=R'XR, RAT=SRXR = RXR'XR=R
(4) R*<ROR, RAT=R'XR, RAT<R'XR = RXR'’XR=R
GER) MR 3 (D) (2) #ME 8 (1) 2 ifRAThIE X,
(& 13]
(1) RXR'XR=R, RAT=RXR, RAT<RXR = R*<RCR
(2) RXR'™XR=R, RAT<RXR, RAI<R'XR = R*<RCR
(3) RXR'XR<R, RAT=R'XR, RAT=RXR = R*=ROR
(4) RXR'XR=R, RAT<R'XR, RAI=<R'XR = R*=ROR
GIEED) ME 4 (D) Q) #MWE 7 (1) @ fRATHE X0,
(P& 14]
(1) RR=ROR, VR=] RATSRXR = RXR'XR=R
(2) R*<ROR, VR=I, RAT=R'XR = RXR'XR=R
(GEFH) MEIEMEGS (1) Q) ICRATHIE X\,
(& 15]
(1) R*<ROR, RVR'VI=E, RATSRXR' = RXR'XR=R
(2) R*=ROR, RVR'NVI=E, RATSR'XR = RXR'XR=R
GEF) MEBEI4ZBVBTRA R EBITIE I,
[ME16] [2]

(R)*<R, VR=I = PR<ROR
(ME17]
(1) RXR'XR=R, VR=I, RAT=RXR = R=RCR
(2) RXR'XR=ZR, VR=I, RAIT=R'’XR = R*<R{R
(REFA) ME 4 (1) ) #HELIRATHIE &0,
[(ME18]
(1) RXR'XR=R, RVR'VI=E, RAT<RXR = R'<ROR

(REPH#S)

(RIERR#)

(RERHA%)

(REPH#E)

(REFAF%)
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(2) RXR'XR=R, RVR'VI=E, RATSR'XR = R=R]R

GEFE) MBEITICBWTR AR EBITIE &, (RERA#%)
(ME19] [2]

(R)’<R, VR<] = R'=R
(5 20]

(1) RXR'™XR<R, VR=I RAT=<RXR' = R=R

(2) RXR'XR=R, VR=I RAT=R'XR = R'=R

GERA) 1M 4 (1) 2) 2HEINCRAT IRV, (REH#Z)
(& 21]

(1) RXR'XR=R, RVR'VI=E, RAT<RXR = (R)*’<R

(2) RXR'XR=R, RVR'VI=E, RAT<R'XR = (R)’=R

GERR) ME2012B VTR A R EBFIE RV, (ZERAHK)
(& 22]

(1) RXR'XR=R, VR=I RAT=RXR = R=RA(ROR)
(2).R><IT’><R§R, VR=I, RATSR'XR = R'<RA(ROR)

GERR) ME17H KOMHE20I2 X5, (RERA#%)
(& 23]

(1) RXR'XR=R, RVR'VI=E, RAT<RXR = RVR*<ROR

(2) RXR'XR=R, RVR'VI=E, RATSR'XR = RVR*=ROR

GERA) (R)’<RAROR) © RORZRVE

ThHHPOMHE2ICENTR %R EBIFIEE, (REFA#)
[ 24] [3]

(1) (R)’<R, RAT=RXR' = RVRVI=E

(2) (R)’<R, RAI=R'XR = RVRVI=E

(t'E25]

(1) RR=ROR, RAT=RXR' = RVRVI=E
(2) RR=ROR, RAT=<R'XR = RVRVI=E
GEFR) ME 3 (1) &ME24 ()12, M- 3 (2 2HE24 Q) IcfRAT T LV,
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(RERA#E)
(& 26]
(1) RR=ROR, RATSRXR' = VRZI
(2) RR=ROR, RAT=R'XR = VR=]
(GEHH) MEBIZBWTRER EBFIF L, (RERR#%)

(E27] [3]

(1) RXR'XR=R, RAT<RXR' = R'=R

(2) RXR'XR<R, RATSR'XR = R’=R

(P& 28] [3]

(1) R*=R, RAT<RXR = VR=I

(2) R°<R, RATSR'XR = VRZI

(& 29]

(1) RXR'XR<R, RAT=RXR' = VR=I

(2) RXR'XR=<R, RAT<R'XR = VR=]

(RERH) MEE27 (1) 2ME28(1) 12, ME27(2) MHE28(2) ITfRATHIE &\,

(RIEFA#)
(P& 30]
(1) RXR'XR=R, RAT<RXR' = RVRVI=E
(2) RXR'XRZR, RAT=R'’XR = RVRVI=E
GIEF) PEE29ICBWTREZR BT &, (RERARX)

4. £&8

IhETHRIZZHONTHEnE BN S semitransitive B£R & Ferrers
BIRDOIEN EMEER L7z, WIhiEe AL BRETHEOBMN ZRA
THELNTED, BEARBLIEHICLWTHRICEREZEDR AV,
semitransitive Bk & Ferrers BIfR D & DEAN AMEO—Hm AR L T 5 &
Eibhd,

AEO#ME 3] TE S, BERIZETIRHFEOHLAETRONE D
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B Rk B4R A semitransitive BAFRX° Ferrers BRI OME 2 D& S T
b5, ZTOBEBROBRAMEIZDOWTIESDEZ AL OIS EVA, TOHK
BMEAHO»ICT A L3 SBOFBED—DOTH 5,
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