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Abstract

We consider negative transitivity of semitransitive relations and Ferrers relations using
Boolean matrices with zeros and ones. From generalized properties of negatively transitive
relations we obtain some elementary properties of semitransitive relations and Ferrers
relations which become negatively transitive or transitive under certain conditions.
Moreover, as special cases connectedness, antisymmetry, reflexivity, and irreflexivity of

some types of relations are examined shortly.
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(10) (@) = (11) () RAT=RAR'AI» 5 RARATSR'ANI=RAR'NT &
55,

(11) (a) = (12) (@) —MBIZRARAI=0T& 555 RARATISRARN]
=RAR' &5,

(12) (a) = (16) RARATI<RAR 5 (RAR'AT) AR= (RAR)AR=0
LD, RARAI=0»B56h35,

(13) (@) © (5) (a) BAS A2 RAR'SRAI & RSRAI)VR' TH5,

(13) (@) = (14) RARSRAI» 5 (RAR)AR=RANI)AR &0, L
72> TRARSRARNI &%, Th? 6 RAR=RARNANI L%,

(14) = (15) RAR'=RARAI» 5 RARATSRAR =RARANI L% 3,
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(15) = (16) RARNISRARNAI» 5
(RARNI)NI<(RARNI)NT =0
LD RARANT=0HW8B5h 3,
(16) = (1) RARAI=0%5 RVRVI=E -3,
BHED (2), G I ONWTEWAAEETLEIETH 2 Z L 21bh» 5

(RIEHAAS)

(ME41] ROFRFERIETH %,
(1) RVR'VI=E (9) (@) RVR'=RVI
(2) RAR'=] [18] (b) R'VR=RVI [8]
(3) (@ RVI)AR=I (10) (@) RVR'VI=R'VI

(b) (R'VI ) ARSI (b) R'VRVI=RVI [8]
4) (@) (RVR' )AI=R (11) (@) RVR'VISRVR'VI

(b) (R'VR)AT=R (b) R’"VRVIZRVR'VI
(5) (@ (RVI)AR=R (12) (a) RVR'SRVR'VI

(b) (R'VI)AR=R' (b) R'VR=RVR'VI
(6) (a) RER'VI [18] (13) (a) RVI=RVR’

(b) R'SRVI (b) R'VISRVR'
(7) (a) RVI=SRVI (14) RVRVI=RVR'

(b) R'VI=RVI [3] (15) RVR'VI<RVRVI

(8) (a) RVR'=RVI
(b) R'VR=RVI
(%iEHH) —RIZ, SSTO TES;S=TS T=STh3»5, HELOD?)
5(15)1z, ZhoOWEAEH LIV, (G F#%)
[HE42] R)’SROL X
(1) RATSRXR' = RVRVI=E (3) RATSRXR = RVRVI=E
(2) RATSR'XR = RVRVI=E (4) RATSR'XR = RVRVI=E
GEFH) (1) (R)*=R 75 RSRORT4ADHH RXR=R &%V, RAT=RX
R<R/MBONB, Lo THEWE) (), (DIck>TRVRVI=ELE
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%5
(2) R)‘'<R» 5 RERORTADH RXRSR L%V, RATSR'XRZR
BBEND, Ld->THEA6) @), (DICK->TRVRVI=EELLS,
(3) Mick3s,
4) @2)iz&3, (RERH#Z)
52 oN-BERTHIRPRVRVI=E £ 57-0DFMFIZO>NTE, b
LD EDLTHZ WL O DE BRI E N TWS[6 7, 9],
[F& 8] —Micik, [(R)’SR, RVR'VI=E = RAISRXR'] L3k bk

WV, WE
R=110
10

BT,
' (R)ZZ[OT:R’ RVRNI=E

‘AT ={00], RXR' =[ 00
10 00

THHT, RATSRXR &35 56 750,
[ME43] RPSRODE %

(1) RATSRXR' = VR=] (3) RAISRXR = VR=]
(2) RAT=R'XR = VR=] (4) RATSR'XR = VR=I
GEM) BAS 2T, VRE] © RVRVI=E T»5h» 6HEARIZHBB TR %
REBTIE I, (REHARE)

B, FOMWEHRDOVRIZVR=RAR TEZRIN, VRE k5 R TEHR
Ih3 2EBERIIEAFRNE VbR S,
EE 9] —f%Izi, [R'SR, YR<I = RAT=RXR'] &£i3&6k\, WE

§t
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B,

RP=|01|=R, VR=| 00 |=1
01 01

Tdh DA,

RAT =[01], RXR=[¢q¢]"
00 00

LD, RATSRXR Li3hbxv, LaL, VREIAVR=1&THIEXK
OMBEH4TRTESIZ [VR=1 = RATSRXR' 3R 1T 3,
[(HE44] YR=IDL %
(1) RAT<RXR' (3) RAISRXR
(2) RAT=R'XR (4) RAT=R'XR
GEW) (1) VR=I#5VRSITHBME RARAT =0 L&D, RAT<R
Lib, £7VR=INPEISRTHBH» 5 RERXR 5 5DTRAI=R
ZRXR' HB5h 3,

(2) () LERTH 5,

(3) (Mizk3,
4) @iz&k 5, (REHAAR)
[ME45] RVR' =I DL %
(1) RRAI<RXR' (3) RAIT=RXR'
(2) RAT=R'XR (4) RAT=R'XR
(REM) RVR'=] © RAR' =ITH5» 5, MEAIZBE\TRA2 R EBIHIE
K\, (RIERF)
[M'E46] RVR'VI=E, RAI=0D &k %
(1) RAT=ZRXR’ (3) RAT=RXR'
(2) RAT=ZR'XR (4) RAT=R'XR
GEM) RVR'=I © RVRVI=E, RAI=0
Thad75, WHIIZEK S, (REFAK%)

[E710] —#%2iE, [RVR'VI=E = RAT<RXR| LR ZE5k\, VW
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3

EBITIE, HSENIZRVRVI=E TH 5B,

R AT=[01], RXR' =[ 00
00 00

L, RATSRXR &35 56K 0,
[E47] [10] B<T © RAI=0 © YR=0

FOMEPDOTR =013 NEW7T RIZK > TERHE XN SBERNIETFR

BTHBILAEBHkTS,
[M'E48] (1) RPERXR' = YR=0 (3) R*<R'XR = YR=0
(2) RRER'XR = YR=0 (4) R’=RXR' = VR=0

GERR) (1) HEIBMICE>TRAISRXR)AI=0 L30T, PHHE4T
ICK->TVR=0%k%%,
2)—@) QLRAKTH %, (REFH#%)
LoWEASD (1), @) izonTidwd, DTOMEITRT &5 ICKLT
55, (3), (O OMIRDFRIITHRT LI ITHILL LV,
[ER1] —RRICIROTEZ T ERILL LW,
VR=0 = R'SR'XR; VR=0 = R*=<RXR'

RY=3
011
R=1001
000
BT,
001 000 000
R=1000]|, R'XR=/100], RXR' =100
000 110 110

LD, TR=0ThHH, RRER'XR, RRERXR DWFNE I L&,
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[(ME49] VR=0DL %
(1) R*=RXR' (3) RXR'= (R)?
(2) R*=R'XR (4) R"XR= (R)*
@EFH) (1) VR=026 RAR'=0&L%D, L7zW>TRER LE5, &o
T RXRSRXR' HMEoh 3,
(2 () LEMTH 5,
(3) YR=0%56 RAR'=07»5, R'<E L%, RXRERXR LKk 5,
4 Q) rREMKTH B, (RERA#E)
ER12] —ARICIE,
RXR'=(R)! = VR=0
EiFabhn, ZRER=E:EB\WTANIDR» S,
[(PEES0] ROZEHIEIFEWE TS 5,

(1) YR=0 (3) R*=R'XR

(2) R*=RXR'

GEFA) (1) ME48(1) (2) & 1HE49(D (2) ik 5, - GEER®)
[ME51] R'SRDL ¥

(1) RERXR' = VR=0 (3) RERXR' = VR=0

(2) RER'’XR = VR=0 (4) RER'XR = VR=0

(REFH) (1) R'SRXR'» 5 RERXR' &1, RERSRXR' ME5h%, L
7o THESWIZL>TVYR=0&% 53,

(2) RER'XRH 6 RER'XR EKED, RERSR'XRHME5N 3, L 745
THE48(12) 12k ->TVR=0¢ %k 3,

(3) (Diz&k3,

4) 22k 3, (RIEFA#S)

FOMBED (D) IZROLSIIZLTRTIEETEX S, RRESR»5 REROR
LBDT, THH6 RZRXR'ZR' LD, RESRM¥EBONS, LN
TRAR' =0&E%, QIXDNTERBRTH S,
[(HE52] VR=0DE ¥
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(1) R'=RXR' (3) RERXR'

(2) R'=R'XR (4) RER'XR

GEE) (1) YR=0 5 RAI=0F%5bHISRTHBH» 5 RSRXR &
VAR

2)—@) (1) &LHEEkTH S, (REFH#%)
[(ME53] RSRDOL EFRXROFZMFIIFHETH 5,
(1) YR=0 (4) RERXR’
(2) R'<RXR' (5) RER'XR
(3) R'=R'XR
(REPH) MES1H K OWES2IZEK S, (FIEFHF%)
[#E54] (R)'SRDOE EXROEMIIFHETH 3.
(1) RVR'=E (4) RERXR'
(2) RERXR' (5) R<R'XR
(3) R=R'XR
(BERH) MES3ICHBWT R A2 R EBFIE X, | (RIEFAAS)
[(ME55] (1) R'SRXR' © I=R (3) R=RXR' © [=R

(2) R=R'XR © I=R (4) R=R'XR © I=<R

GEB) (1) (@) MEI3WIZE>TRAISRXR)AI=0FE»B ISR EL
%,

(b) ISROE X L MIZRSRXR L% 5,

(2) (@) RER'XR DL x :MHEIZQIZL>TRAISRXRAI=0 7%
PH ISREKD,

(b) ISROLE L MIZRERXREL S,

@) Micks.

(4) 2k 3, (RERA#%)
[ME56] ROFMHIIFEMTS 5.
(1) I=R (4) RERXR’
(2) R'ERXR’ (5) R=ER'XR
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(3) R'=R'XR
(REFH) ME551c& 3, (RIEEARR)
[#E57] (1) R'SRXR & I=R (3) RERXR © I=<R
(2) R'<SR'XR © I<R (4) RER'XR © I=R
(GERH) MESSI2HWTR %2 R EBTIT R, (RIERAAE)

Gk, FOMWEIZKEITAI<RI, [ISR & RAI=0] T»->7T, RT
EFHIN BBV IERFPITHBZ L ERL TS,
[E58] ROEZBIIEHETH 5,

(1) RAI=0 (4) R=RXR’
(2) R’=RXR' (5) R=R'XR
(3) R'SR'XR
REHA) MESTIZL B, (RERAHS)
[ME59] (1) R<RXR' = | <R (3) RERXR = I=<R
(2) R=ER'XR = I=R (4) RER'XR = I=R

GERE) (1) MWEI134) 1L TRAISRXRIANI=0FM 5 ISR EK B,
(2) HHEIBOIZE->TRAISRXRAI=0FEDPL ISR EKD,
3) (MWick3,
4) @izk3, (GER#R)
[EFE13] —MRIZiE, [I=SR = R=RXR'] Li3%ubkwn, 0

L)

EBTIE

R=[01], RXR'=[00
00 10

%D, ISRTHBH, RERXR %6 &\,
[#'260] (1) R<RXR' = I=<R (3) RERXR' = I<R
(2) R'ER'XR = I=R (4) RER'XR = I=R
(GEFA) PEES9 IZHBWTR 2R EBFIZ XN, (REFRH%)
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¥, LOMEBEIZBITSI<RIZ, MWHESIOLZATERLELSIZ, (1
SREORANI=0] &Xk5,

4. ¢

A G TIE, semitransitive B £ #5 & U Ferrers B £ D negatively transitive
BIRICBET 5 ENHBEOVLS D22l E I L 7%, Z‘U) negatively
transitive BIRDOWE IIA 5 ICHRBEROMEH L TH5Z LA TE S, $4hbb,
semitransitive B % & 7= {3 Ferrers BAtR D & & THL V) 37D negatively transitive
BROME L, —ARIZ semitransitive Bk & 721X Ferrers BAfRD & & TOHEFRS
BfROME L 55, BELE, BURTHI R BHEBNOL %, RiZ negatively
transitive & 7 ¥, R #% semitransitive TH 3L, R & semitransitive & 721, %
7[RRI R 25 Ferrers BARITHITHNIE, R & Ferrers BRITHIE £ B 55T
b5,

F 7=, AF L TIZ semitransitive PR R° Ferrers BIfRIZBE 3 5 & 2D &4
27 SRR 1 XTFNCRo B Z L &R Lz, 512, /RHED
Mo T Bbh ZBGROBEERC AT T EERN L2, Z
ORI GHEICBT 2 WHE I, IR IFRAEICET M HELE LT
LRETE 5,

Z ZT1f% & N7z semitransitive BAR X Ferrers BAROMEEIZIZ L A LHMT
b, FLEROIRHIIEOTEERIZIOEDLREFALLONEVS, Th
5 DME X semitransitive BfRX° Ferrers BROMED1IDDOME #RT DL
Eibohb, &k, RFEXITHWT, semitransitive BFR R Ferrers BI R IZBY
LTHEIh-BREFERDOZI L &, »H3REBERD Y I 2UTHL T Z
B ZENAEETHY, 2RUE-> TEHETOHEPOBRIBONDLH, Th
DV TIERDERITRE L2,
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