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Abstract

AMTIE, SXONBRYZEBRIIELT, 2ORICEETITEBGEHMREL
RETSTERDBZD. BT, ¥IEFEES (Poset) 2R T IS 7L oBon b=
T3 DONWT, FDIT 7BORIGEBRIESND D, XM TIXFOBMEEREE
THILT, 5 T7DBBETDREIZONTEHINBREEX S,

1 JBA

s o 72lE, EHREEV E, W OPDOEANNLSRILEEENS
HBEEZN230THH, AMTERIER IS 73T RTEMERS S 72T
5. 7, AT S TDEEBEIINLT, BERfF:ESV XV RLBLN
LHEMLRE AL, KA S T7TDEREEVOREEAZS 7 D= (V,A) L
W3, ZDETE, SAoMhAEREERNSS 7PEMITIT7)IZHLT, H
SERIZOAEHTEIZI L TROND TS 7DOEEZBENT 5.
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Fig. 1. F = {{a,b},{a,c}, {b,¢c},{c,d},{c, f}} CBAT 2% SS> D

R, RESSTLIFESHFEIINLTEONDZ TS 7 LTEZEINALSY
S7THB. BEKF={,F,. F,} BT 3RXESST7Gr ik, HR
BAV(G)=F L, LA F, FIZNUTveF, F; A3 BER v WEFET S
L&, BEAFF,cEG) (IzEZL,i#£j) 23375570 TH5.

HBEKRIZERS T, B4 LERHIPORZFRZIMOHT I L T, BEHBEORKE
FRRIZLT, REISST7AHBRT DI EAEEETHS. LH2rL, IBROSBBROD
FHEPHEELEDEBENI LTI, FINOBONBRESSTDIS 7895
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B SRRB 72D, GASNEZTTIRTLRFED LS BERP SRS
NBTSTTHLEIEUMTEI IR TH o7z, FIT, e 2ERIZE
TERESS TOREDEMEEBLIILIZED, BA6NETST7HRED
EONBERERIRZESS VRO EZHBZILNTES. #-T, BFERE
DREY ST OBRE+REMEEBD LN, YEHRCBIET—IDO—D
LRoT WS, AMTI, AR S 7IZHETERES S 7IZTDOVTED
B’D 72, ROBETIEHET, TOLOSRRETSTDOEREL, BDETIFRMR
COERTFHRIZDOWTHENT 5.

2 BMARTEITSTICDWVWT

HEREREE TH D Cohen [2] 1k, AWESFHIZHII D2 a W ED AT L
WOBIREZEMLab L LTRTERT T 7N ORLLBEBMAITZELD
i, THSBEOHARR () 22 L WHESBEAREZHRIELABSES ST
(Competition graph) 25E#& UL, T2 HAWTCERE TOMFREIT -,

HRER T B W, BELFEUEOE THAVWE T IHE, MERMRIK
D> THABIZE> TL 3BEIRRHELEDOLE UTHRATNT W AEZZ EH 6,
Cohen »¥#k > 7= &l 25 71X loop % directed cycle D \WAHIEKE 5 7
(Acyclic digraph) IZBBE XN TW7=. DX YD, competition graph I&, acyclic
digraph D OEMELE A(D) izxf LT, A(D) ZHEAET IHBOBRZRED LW
3 ZEER (32 € V(D)s.t.{zx, 2}, {y, 2} € E(D)) 2HMBILL~ZTS5T7THD
EEVWHIZ BN TES. biaAI, BMLICEFEET L EDKRRERD
S R ZEEMRE & Sk L 7~ common-enemy graph & \W5 75 VT EHEEFEET B
A%, competition graph X B&ETH S7-0, Z I TIEXFHHAZERTS.

—HT, TNETIZRONTWIZEEY S 7ITHA, WEHNBEEEZRDE D
& LT, McMorris & Zaslavsky [7] &#E/FEEE (Poset) 123 L T competition
graph OBL&E%E —# L L 7~.

MIEFES (Poset) P ik, £4V LOBEKR < HPIRDO &K DS LR M4 2T
THLDDI L THB.

(1) For all z € X, x <p z. (Reflexivity)
(2) If z <p y and y <p z, then z = y. (Antisymmerty)
(3) If z <p y and y <p 2z, then z <p 2. (Transitivity)

Poset PIZBWT, z <p y THHEE, zldyDTHR, yldzDEREL
MER. Poset PIZBIT 3 z DEHEE2BR ERAEERMEDZ L2 Up(z), T/
HEELEDI % Lp(z) &S, £7/z, poset PD z,y € V(P)IZDWT,
Lp(z) N Lp(y) DEEKRTD Z L % greatest lower bound Ly(z,y) £ &Y.
ERkIZ, Up(z)NUp(y) DEB/NTD Z & % least upper bound U (x,y) &
4. 72, Poset P M dual poset P, XX, THEAE S lXposet PLREUTHY,
poset PIZBEWTz<pyblE, y<p,z& 3T Dposet DZETH5B.
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Poset DJEFRMRIL, Fig2D L3Ny ML L TEXRTIENTES
Z & H 5, competition graph £ AIBRIZ LT, poset 256275 7% 852 LMW
T&ES. LFOW DD T S5 71X, poset SBONBREBULRESS T
ThHd.

Definition 2.1 (Upper bound graph) Poset P IZB83 % upper bound graph
UB(P) &3, RDOFEM%21E7-F graphDZ L TH 5.

1. V(UB(P)) = V(P),
2. zy € E(UB(P)) @ 3z € V(P);z,y <p z.

Definition 2.2 (Lower bound graph) Poset P (ZB83 % lower bound graph
LB(P) &, ROFME%2557-3 graphDZ L TH 5.

1. V(LB(P)) = V(P),
2. zy € E(LB(P)) ©® 32 € V(P);2 <p z,v.
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Fig. 2. Poset P
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Fig. 3. Upper bound graph UB(P) Fig. 4. Lower bound graph LB(P)

Poset IZB9 % upper bound graph 1%, ARELAIZE I} S [HBBOKREE2ED]
EWVWSBRIZOVWTHIRILLZZ S 7 TH Y, Z ik competition graph DE
BEXNIELTWBE S 7TH5. #iZ, lower bound graph IFEFHLIZ BT 5
RO EEZRED] CWS5ERKRIZODWWTHSRILLAZ S 7TH Y, common-
enemy graph DEZE L TIGL TWE TS5 7 TH 5.

Upper bound graph iZ DWTIX, RO X 5 LBEBE+HEREPHSNT WS,



Theorem 1 (F.R.McMorris and T.Zaslavsky[7]) Graph G %% upper bound
graph TH B 720D BE+DEMEE, ATORE %273 G D cliqgue DK C
= {C,Co,...Cr,} PEHET DI ETH 5.

(1) C» G D edge cliqgue cover.

G DL R ZFF/-72\0 graph 72 51E, C1Z—FBHTH 5.

IRIZ, lower bound graph & upper bound graph O A DL A2 KD 5 7,
double bound graph {Z D\ THENT 5.

Definition 2.3 (Double bound graph) Poset PIZB89 % double bound graph
DB(P) &%, RDGEME%2 /7= graph DT L TH 5.

1. V(DB(P)) = V(P),
2. zy e E(DB(P)) ©® z# y,qw,z €e V(P);w <p z,y <p Z.

v,
1 g
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Fig. 5. Double bound graph DB(P)

Double bound graph iZ2W\WT%, upper bound graph & H#RIZ, 2775 7D
V=2 X BBETHEEPAONT VWS,

Theorem 2 (D.Diny[3]) Graph G %* double bound graph T3 % 7= DK
&L, LT ORG 2723 G D clique DEC = {C1,Co, ..., Cn} £, GD
disjoint 7o 3BT EEE M, N B EHET DI 2 TH5B.

(1) C» G D edge clique cover.

(2) %’Cﬁ S C &:%bf, E}mi,m—; m; < M,nz- < Nﬁ‘o, g, Ng g Cz-,mz-,n,- g
C; (i # 7). i

(8) Yo € V(G)—(MUN)&ZF LT, ||U,||x||Ly|| 25v Z2EL C D clique DIEEK

ZHELW. 2720, U, ={me M;mve E(G)},L,={n € N;nv e E(G)}.

7, GHWIILEZ T2 graph 72 51, Cld—BHNTH 3.

INFEFTODT T 71X, poset \IZBITEXHFEOHEBALELED THERL T\,
UL, REHHED LS HBEARBERIZL > T, MMoEFRBE/AN S S 7 o/iE
ELTHENEWZIEARHD. T30 88H0 5, REEZERV 72 poset DRF
BREMHMBALZEDON, ROTST7THB.
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Definition 2.4 (Strict-double-bound graph) Poset PIZR83 % stmct-dauble—
bound graph sDB(P) & X, ROFH %27~ graph D Z &L TH 3.

1. V(sDB(P)) = V(P),
2. uwv € E(sDB(P)),
& u F#F v, Jw, 2(# u,v) € V(P);jw <p u,v <p 2.

141 ve v e

o ]
) I>O o
Ve e 0”4 O v
Fig. 6. Poset P Fig. 7. strict-double-bound graph sDB(P)

Graph G %% strict-double-bound graph T#» % &%, G = sDB(P) &% %
poset P FEHET B L THS. Poset DB RKTIZIEHE 2R EFRE2R0.
FRRIZB/NCIZE S 2R TR2FZ & Z L5 5, strict-double-bound graph
DM L D, poset DFEATT & B/ A strict-double-bound graph (Z 3\
THNRERB I b DS

Proposition 3 (Scott[11]) {ER D connected graph GiZ\ < DWW DIRILR %
MZA % Z 22k >T, G strict-double-bound graph £ 725 .

ZDZ EH 5, £ D connected graph (ZB8 L T, strict-double-bound graph
LB DIZIMABZMILEDOB/NBUIET N D THE1HMBEE s, EH X
b, FST7ZFETDZI) - DFEBIOBOMUIREMAB I LIZLD, £
B D connected graph % &1 & 5 42 strict-double-bound graph 2 #3352 &
MTED.

ULA»L, ERIEMZADMILADOEEAZNIEEBBEDORWHIOFTHRE N
b, MZBREZIMILEROB/NEHPFEL 23, MZXBREMIZROB/NEAE

strict-double-bound number & U, AT D X S IZEBI N 5.

Strict-double-bound number ((G) & %, ¢(G) = min{l; G U K,: poset |Z
9" % strict-double-bound graph} C# 5. Strict-double-bound number {Z 2\
Tid, Scott [11]IZL>T, RO E > BEERHIE S TN,

Theorem 4 (Scott [11]) Connected graph G IZDWT, K Y — I #HE
2Q, JY—IHBERE|Q LTS, ZorE, [2/|91<UG) <|Q|+1

Scott DFERIE, —MBDF T ZIZOWVWTEHR DD, FOLERNEEL &
BHIE, 70— 2 WEBHB DLV DOIZR SN S, 5T, Tsuchiyals] 5
Scott DFBIZBIIBTHAMBBBEELRLBDZEDIZONVT, W 20D S5 7Dk
IZDWTHERfT-> 7~



—HT, REFEOWFEE TH S Joshi [4] 1F, REMBEILBONDIRE
75 7 ORBEITOWTHERZT 7. T0O LS5 2 RBEEIX, HEEE
EUTEEMIZILMATE, Joshi BR8£S T 7k poset IZBHT B 32
ZTS T LTRZABIEVTES.

Theorem 5 (Nation [8]) Lattice L ® _IHEBEIZD\WT, RO X 5 IZJEFE
REEBTAILMNTES. Vp,ge LIZDOWT, p<qifand onlyif pAq = p.
ZD & &, Lattice L%, EBRDEFREX (p,q) I22WT, —EKR greatest lower
bound Ly,(p,q) £, least upper bound U(p,q) ZFr2> X D 7% poset L7 5.

HZ, EEROEFRN p,q izt L T—ER Ly(p,q),Ui(p,q) € PWPEET D
poset PIZDWT, pAqg:=Ly(p,q) andpV q:=U(p,q) LEEZ TSI &I
£, (P,A,V)IXlattice L 72 5.

Theorem 5 % Fi\ T, lattice * 5 poset SN D, TD L &, lattice lTH
33 {0} & {1} ZxZF N FH poset ITBWTHE—DRB/NTE, BATIZRS.

Definition 2.5 Lattice L = (X, <) iZB89 % zero-divisor graph Goy (L) [4] &
&, IROEMHF 2T graph D Z 2 TH 3.

1. V(Goy(L)) = {x € L\ {0}z Ay =0 for some y € L\ {0}},
2. zy € E(Gy(L)) &z Ay =0.

HHEBBONEEAROEEBE/RY, BANEMARICHSIT2H -4 - KOoa&E
B Y, BRLAEAESEELZEBZ -2 &2, ZOEFEE X lattice 2B Z &
BRHISNTWD77, EDIRVWT S AODHERTIED DD, ThhETCITESH
T Wz poset DERZET T 7 ORI L 0, lattice DRET T 7 ORBAT Y
FEEERIIZIERODDEDEELE XD, LA L, lattice IZB 3 5 zero-divisor
graph i¥, TOBE+HEELH SN TWERWL. #-T, TORELDEML%
HB77-DIZ, poset »S5B/OLNBIRESS TOMEBERIZDOWT, IROETE
3. '

3 Poset DIXEJ ST OHEERR

ARETIX, BIEIZTHEN LU 7 poset DRKRAIREEZ ST T 7IZDWT, TN
TNONGEREERTD. ZHIZX->T, BEHHSEFEHEVRBONTVARN
zero-divisor graph IZ2\WT, #R%2HB/2Z L 2 HIigT.

Proposition 6 Poset PIZBH3 % upper bound graph UB(P)(lower bound graph
LB(P)) t&, double bound graph DB(P) #5375 7 LTEATWS.

Proposition 7 Poset P izB3 3 upper bound graph UB(P) &, Poset P ®D
dual P* \ZB89 5 lower bound graph LB(P*) IXHEITH 3.

Proposition 8 Poset P iZB83 % strict-upper bound graph sUB(P) (strict-
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v3 V3
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Yy Vs

Fig. 8. Poset P Fig. 9. Upper bound graph UB(P)
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v, YV
vy 6

Fig. 10. Poset Py Fig. 11. Lower bound graph LB(FPy)

lower bound graph sLB(P)) i%, strict-double bound graph sDB(P) &85> 2" 5
Z7ELTEATWS.

7S5 70O Y D, zero-divisor graph IZ IR T B3R ES 5 7 2RO E D
IZBZ &b hb.

Proposition 9 7’5 ZIZBIT5MMNREEE2 T T 5. ZD& X, Lattice L
with {0} and {1} I2DWT, Go3(L) = LB(L\(o3) \ I A’ D 3L D.

Proof. 3 X VD, poset P LDBERz,ylZDOWT, 2<pzh2,2<pyTHhH5D
L%, zye ELB(P)) &7 3. FARRIZ, TOXIREHRZ,yIlZD2WT, zy &
E(Gio3(P)) £7=, poset P EIZBWT 2z <paxHD, z <py (for Vy € V(P))
73z %Dz € V(P) X, lower bound graph EOEHE ZBRL T RTHOIHE
REBBELTWSEZI NS, ZTOMI I TIIEWTED LD HA z 3I8Z
R&7Z 5. FEBRIZ, zero-divisor graph DEFE L Y, 2z <pzHh2, 2 <py (for
Vy € V(P)) %5 2 %D x € V(P) IX zero-divisor graph OTHR & U TH
XaWIZ 2L TWB72®, poset P A lattice L TH D% 61X, Gop(L) =
LB(Ivo) \ I 498 D 2. O



4 Lattice DXET ST DME+HFME

BIEEIZ T, poset ® lower bound graph & zero-divisor graph IZ H\MZ# 25
TDBEARIZH D Z L EFFEAL 7=. Poset {ZBH9 5 lower bound graph IZ, BRIz 4
B+ REHEPRH SN TV B W, zero-divisor graph 1X5T & 72 % poset DFEEHY 1at-
tice L WO KRR LRHEEIZBEINTE D, TORE+SFMENTSNTHERYL
[1] [4]. 2% Y, poset DIEE % lattice D AIZFRIE L 72B5D lower bound graph @
BEALHEBEEB/DZLIZEST, TOMT T 7OXFIEH 5 zero-divisor graph
DBBEADERGERZBDIIEVTEELEZILND. RETIX, lattice D zero-
divisor graph O MBEA+ 53 RM1Z DWW T, %D lower bound graph % W TE £
T 5. .

¥ 9, lattice IZB8$ % lower bound graph {Z 2\ T, Proposition 9 5 & 5
#8q95.

Definition 4.1 (Lower bound graph of a lattice) Lattice LIZBH3 % lower

bound graph LB(L) &%, IRDFEM %2723 graph DT & TH 3.

1. VLB(L)) = {z € L\ {0},
2. zy € E(LB(L)) & 32 € V(L\ {0});2 <1 z,v.

Lower bound graph A JE#E &4 275 7274 572\ 7= 1T, lattice D lower
bound graph DTHAEE T lattice D {0} XE X R VI 2 2T 3.

Z D& E, lattice DFEFE K D, lattice & 72 B poset DX EJEFMHEiE (Order
X)IERDODES R DLid., ZDOZ s, FOEFHMELZ S 7ICESH
A 7= % DA lattice IZBH 3 B lower bound graph 7* 5 {1} £ W3 TEHAZ R\
BROBEILFEIRLD TS 720 Be VW52 eBEBEZIO5NS.

ERRE LT, {1} X lattice IZHFHET DM~ DIBATLTH D, lower bound
graph TIZES 2R 2 COEMREBEELTCW3S. F£7=, zero-divisor graph T
BEAESEZLULTEENRWAED, ZOERTIE {1} IFERB LRV,

x Yy U1
z Yy
V1 (%] (%)
: Order A : I = LB(A)
Fig. 12.

-, Theorem 1 &, Fig.12 DJEFHEEL 27 7EEOBKRL SIRDZ
ENREZOND.

Conjecture 10 275 7 Gz D\W\T, G lattice ® LB-graph T % BEB+4
FHIX, ST G oy € E(G) 2 5THM e 2 1 DBWAESS 7 G izD
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WT, BFDESRB7V—HEQ={0Q1,Q2,....Qn} WEET B LTH
5.

(1) QMG DBIZV— o HEMTH B,

(2) & Qi ITN LT, R v € Qi — (Uss Q) BEIET B,

(3) 'S 7 GV FHEHR T 7L LTI ST IRFFER.

—HT, ROLSLGBEPDB.

Proposition 11 BHETIEZ\ poset P IZBH3 5 lower bound graph LB(P) iZ
DWT, LB(P) = LB(FP') &7325 poset P'(# P) BEIET S.

Proposition 10 & ©, order A D SRR I N/~ 5 7 TIZXRT 5 poset
EITIX, lattice NEFNTWBEREMD D S, BIZ Order AT LT, =
757 OBEICRENERWE S RIEFBEREFHAZICMASIIZL-T,
57 IZXRT 33D poset 2D Z 2N TES.(Fig.13) Eiz, BAFEEMZ
Z iz kb, lattice DEILISEEVBHE I N TND.

T Yy
Yy x
: Order B : Order C
U1 Vg (%1 V2
Fig. 13.

&> T, lattice iZB83 % lower bound graph O IEE D2 T 7%, MBI
lattice DEEIEERHEEER 25 7L 72 DT VWE WS Z b h 3.

5 ##E

AR T, poset (IZBET AN DHDRELS T 7IZ2DOWT, 75 7O
R RITHERICHN, EEBETDEREVPBSNTVRVWRESS 7IZHL
TOEERTH-7=. KIZS5EIX, poset D THIFFRLIETH 5 lattice IZ DN
T ® lower bound graph 2 #2233 Z & T, iORXES S 7DOXE+HRME%
EZD-ODORE»D 2EFT-.

44%, Conjecture 9 DEEFIZ I TR ZHED T W LT, BRLXBRES
T 72 DWW T OXGEFKY, PE+SRGEZ2ETITL.
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