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FORTUMHE TIEF RS . B R G o A TTOF0 A A IE 5 SRR B i i i B & Bk ol 1 ) R Ge AR A =5 1]
LA System n B R IEAN .

X={x=(x,s25sx,) ER |2, =08 1,:€[n]},
Hrfx=(x,,a,, 2,0 RRREME o, TRB ATOHMRELE, [n]={1,2,-n}, BKR.X ZAHK
mEEG HAA 2" MRS WS, KA LA ESET 1 RRE &N ESTRAY £ B RGEIREE.CH
X k), R,

X(B)={x =(x sx,s 2, € X| Zx =k},

EX 1Y FERGREZ N X EE LA RES : X (0.1} K.
0, x 4bF TAERE;
Sx)=
1, x &b TR .
B e A RET 1WA BT 2R G0 RS 1) b A B A T IE H 28 GEIR 2 1) 8 M B 4 B 40 e o
X' (B)={x€X)[Sx)=1},X"(B)={x€EX(k)|S(x)=0},
B X T R 2R GRS T R 1 B G R LE R GRS T R B B G 43 T BR R I R SR S R LIE R SR
BEIAHIC N X X, BRAE X=X"UX",

F1 mEX1TBREx=00,0,,0"EX ZHESx)=0.x=0,1,--,D"EX BHFSx)=1,H X(0O=
X' (OEX" X)) =X"GHESX", 8T W A58 B R WT

DAEXEXEH S =04 k€n—1],;

2) HxEXMRH S(x)=1. A k€ [n],

Hrp.[n—1],={0}U[n—11.

EX 2 AEEER W ILXAR, R EZR ERMFER R R WAL 34510

D AR XNTR PHEETCEx.x SAFHEIZ - ITLER, B xRx;

2) ROFRME X TF R B EAEE 2 NI0E x Ay W2 xRy H yRx . x=y;

3) fEi e T R RT3 A0 x,y Az, W xRy H yRz, M| xRz,

EX 3 BX . <ONWFE.PSX.a€X, WRIMEFEH xEP Hx<aa<x),WFa NP LA
(FHO., Ba WPWERCFIOEXNT P WEELCOHORA D IEHEa<bB<a).WFa HPHECEBA.IC
A sup P(inf P),

EX 4 fFEX <O WESAEE a.b € X sup {a.b}Hlinf {a.b}EAELE, WEKLEX, <)
FEX 2N BERYMAH#EENEEa.bEXaVb=supla.b},a Nb=inf{a.b} , WHKX;V .\
(X =<OFBEFIRBRG. VR ASNFRNIFEEMZEE,

EX S BHXL.=<ORMFE., HX . <OEKHEN X MTEEIEZE 74 PP i L0 R T i 546717,
MFR (X, <) HEEH,

EX 6 BX.<ORMFE. MRHAFEILOCX A THAR x € X &4 0<x.F 0 5 4E
(X, <OME/NIG, WRAAETT1EX WHRXMFTAR x € X #A x <1, WFR 1 A7 HE X, <OM&EKIT.

EX 7 B <ORMFE. & XL <ORH /NIRRT KX, <A 7,

EX S WX =<ORMFE. X< RFERKICHME/NGHK AN a€ X FEDIEX i a A
b=0,aVb=1,H" 02 X Mx/NIC.1 2 X Ko M b #Hha FNIT,

EX 9 MM FHE X, <OBSHHK. & (X, <)EHHEMMERE a.b.c € X BT &2 —:

DaANbVe)=@Ab)Vale);

2YaVbNANe)=GVb)N@Ve),

313 11 &<x,<>%ﬂﬁf“%o (X <O K IT AR /N TS BAE B a € X #4724 T, AR
(X =<ONAEME . HE— 2 X, <OBEEA #ME Z 5 FLRS  WFR (X, <O WA KK .

EX 10 %%%%(X,@Eﬁ%g F(X L, =<ORMEMEEN a.b.c €XHRUT&KMEZ—.
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D e<a=>@Ab)Ve=alNbVe);
2) (aANbD)VaAe)=aNbBValNe)),

2 FEHZR

A x () MFRFREE R
I'(x(kND={(€En]|z,=l.x(b)EX (L)},
BAR Y k=00 ,x(k)=(0,0,+,0"EX, ["(x(kN=; ¥ k>0, 1" (x(k))#D, #H—H. Y r>00f, &
X x RO BIFEAREREL 0L LR (x (BT
Vi€lk]brw G)=is i €T (x(k)) by (1)<Tbly, (2)<oo<lhyo (k).
Lx, (h)DEX (k) sx, (k) EX (R, 0k <k, <n., EX ICRRE<"UT .
D Mk, =00 5H x, (h)<x,k,);
2) Mk, >0 B AFAEEA T (e, o)) by ATTRM BT T (x, (k) i
X1 k) <x,(k)Sb; o, GI<by apu, G)s Vi€Lk ]
Ho) g, e T (o)),
E2 Mk =k, BXHEEN € LR L 0w, G)=blu, G
E3 AL X <O RMmMTFE.
N HEAER T <R B RS JE M ) i AR AR T
MR RTEX<OZEH.
R WAEEM x, (k) x, (B EX A P={x,(k),x,(k,)}, B P P, NESP W EREMT
AR L3 A .
P={x€X|a<x,Ya€P},Py={xEX|x<a,Ya€P}, (D
U P={x, (k) .x, (k) A LA,
T 1. b=k, =k B,
k=0, P*“ =X ,sup {x,(0),x,(0)}=0,
>0,
Po={xkDEX |bry . GI=Zmax (b o, G) by G} VjiELRT R =k, (2)
Wox™ G)eX ) B RAEER j€Le]b). | G)=max {by w G by w Gbe Wx (B)<x" (k).x, (k)<
x ()L xT (MHEPT HIMERM x€P” L #AH x° (B)<x,H sup {x, (k) ,x,(k)}=x"(k),
I 2.4 b, <<k, B, 4.
b, )= Ot (3)
L b G—hothk)) s jJER, =R 1k =k +2,0 ks )
A ORGHMER j €[k, 1. PY ={x (k) E X by, ) Zmax (b0 ru, G)obrw, Gk =k} W
X" (k) EX UDWRIMERE j € Lhu o0 G =max (57w, G)biay) GO e Wa G)=<x™ (ko) ox, (W<

x (k) Bl x " (k) EPS , HIMEREM x € P A x 7 (k) <x, B sup {x, (&) .x, (k) ) =x" (k).

I, P={x, (k) ,x, (k) ) AEAE EHfAS .

THIIEW P={x,(k,),x,(k,) )5 F#H,

1. b=k, =k B,

HE=0,0] P, ={0},inf {x,(0),x,(0)}=0,

>0,

Po={xk)EX b, GO=min {by .0 G by o G YViELR T A<k, D

Wx G)eX ) B RXHMEER j€Lk].ol.  G)=min (b o G)ebrw Gbe MR x" ()<
x (B yx" O=<x,(B), Ml x" (WEP, , HXMEEN xEP A x<x" (&), Bl inf {x, k), x, (k) }=x" (k).
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I 2,24 b, <<k, B,
k=0, Py, ={0},inf {x,(0),x,(k,)}=0,
Fok, 0,00
Po={xkDEX |brw, GO=min (b w0 G) by G YViELR TR <k, }, (5)
i I e, o)D) BB (x () GEL2DHE R A n R T i) 78, B x ™ (k)€ X (k) HL 2T
BEELL b, Gr=min (b o) (G)sbr,a,e, G e HENG TR X" () <xy (k) ox ™ (R =<x, (k) B
x (hDEP HMTEN xEPy A x<x" (&) ,inf {x, (k) .x, (k) }=x" (k)
I, P={x, (k) ox, (ko) y A FHAF . HIE 4 T8 (X, <O R, UEHE
Bl 1 2% & System 5.,
1) Yk, =k, B,% x,(k)=(0,1,0,0,1D",x,(k,)=0(0,0,1,1,0"€ X, M sup {x,(k).x,(k,)}=(0,0,
1,0, " inf {x, () .x,(k,)}=(0,1,0,1,00",
2) Mk <<k, B, % x, (k)=(0,1,0,0.1" ,x,(k,)=(1,0,1,1,00"€ X, W sup {x,(k,),x,(k,)}=(1,0,
1,0, D" sinf {x, (k) ,x, (k) }=(0,1,0,1,00",
F4 Ex)eX, FTHMEEIE TR,
D sup {0,x(B)}=0Vx(k)=x(k);
2) inf {0,x (k) }=0Ax(k)=0,
MR2 WPEX.<)REEK.
IER XMEEFE PEX . WES P T InRR/NECH £, KB b, (0<k, <k, <n)., HHEITE P
fE7E A .
TIE 1,45 b, =0, 1D A P2 =X ,sup P=0,
I 2,4 b, >0, 1RO P 1 L ARER .
Po={x=(a, x5 sx,)" EX‘b” (])>maxb G Vielk, 1}, (6)

Hia € X (b)) (b <<k <<k,) b5 GOWERM k=Fk, .0, =by . k<<k, B,
07 ]e[k,_k];
bi G = <)
' brG—h, +k)s jELR, —k+ 1k, —k+2, 1k, ),

Bx  (bDEXR)HWEIMMEER j €[k, 10!

MR OFDO MM EEN a€Pa<x" (k) Bl x" (k)HEP" HXMEREMW xEP” . HA x* (b )<x,
. P i E i AR,

T4k ie P AETE T 5.

I 1.45 b, =0, =R A[AT P, ={0}.inf P=0,

I 2.8 b, >0, (DA HI P (T HRER .

(j):rfleafbﬁ, ().

Pv:{x:ul,xz,---,x,,fex\b;<j><minb;.k Gr.Yji€lk, 1}, €
Wox" Gk EX ) HIRMERM jELL b, G)=minb,,, ().
MA@ AT EN a€P A x" kp<a,M x (k)DEP, . HMWTE xEP, A x<x" (k).
W G P AFE T, HE X5 T E X, <ORTEHHE. I B

MR 3 P <O RA A%,

IERR BOH X RATRRAE 8 X W EDEE DR/, AW m & X /NI, BVRFEE x€ X\im ),
15 x<m., B 1 ATANX, <O, FH SEEN a€ X i inf (ma)=mAa.mANa<m.m Na<a,
NHEHKm X WA I mNa=m, B3HEERN e X HE m<a, N m 2 X f9&/NiC.icHh 0,
[l A E X fRAE e Kot RHIE N 1. HE 74 (X <O A A%, UE 5

ES T EXL<ORNEHME .
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Bl 2 )& System 5. 0=(0,0,0,0,0)" J& X Wi/ it,1=(1,1,1,1,D" & X M kit. W x=0,0,1,
L "eEX MAGHE yeX i x ANy=0.xVy=1.8 x NFEFEAIC. 51 H 1 0] 15, 7 5%E X, <) REAH 4
& s WA AT IR H%

MR4 TS <O,

IERR RHMEEM x, (k) ux, (By) wx, (B E X, Tl 2 FigHLIEN

T 1AFAE b, =0G €3], 4518 AR AGT .

T 2B R, >0GE[3]D . 2 x, (k) =x, (k) Vx; (k) x; (k) =x, (k) Nx, (k) xs (RD)=x, (k) A
X, (k) sx, (k) =x, (k) Nxy(ky)oxy (b)) =x3 (kD) V x; (k) Hotf ik, =max {k,, by} k, =min {k, .k, },
k.=min {k,.k,}ky=min {k, .k, )k, =max {k, k,}.

D) M 0<<k, <<k, <<k,<n H},

b,lv4<k3) (j)=max {biﬁkzws (J.)’bixu.s) GO Vji€lks ], 9
bis(k])(].):min {bi|<k]>(].)’b;l(k3).k] (])}’ V] 6[/31]» 10

Horb i D, GO ko =Ry W00 0, =05 4o 2 ko hky B,
0, j€Lk;—k,];
by, G)= an
P bryay G—hs k) jE R =kt 1k —hy+2,0 k)
O AORADHIERE j €[k 10 ), G =min (b} o, G)emax (b g u, G)sbrwnu, GIe HAM,
MER j €Lk 1ty o) G =min (b o, G sby iy, GV by an G)=min (b o, (G by g, GO T LA E
by, G)=max {min {by o, G by wrw, G Eamin by o, G vby g, G
Wby G G = max by g, G sl apa, GIIBA by g, G =max (b g, G sbyayw, G} =
br (G
MR by G, G)<max (b aru, G s aw, GV bL G, G =04 6, GI=0k 0, G
B x, (o) A (xy (ko) Voxy (kD))= (e (B Nxy (b)) V Cxey () Ay (BT
2) M 0<<k, <k, <k,<n i},
by ) G)=min {by o, G)amax {0y ) G sy wyw, GO Yi€LR D (12)
by, (G)=max {min {by ), G by e G)hamin by o, G sbyapu, GO Y iELR ] (13)
DA MAD A x, (k) A (e, (ko) Vixy (k)= (x, (k) Axy (ko)) V (xy (k) Axy (k)
3) M 0k, <k, <k,<n I},
by ) G)=min {by o, G)amax {0y o G ooy ww, GO Yi€LR D (14)
by,a» G)=max {min {by o, G by a,w, G)Yemin {by o G obu 0w G Y €LR T, (15)
H DL ADRAD A x, () A ey (ko) Voxy (k) =(x, (k) Axy (k) V (e () Axy (k)
D M0k, <k, <k <n i,
by, G)=min {by o, G)emax {by o, G0 w0, GOV Y €Lk, ], (16)
[)l8<kz)(j):max {min {bl1<kl>.k2 (j),/)iz(kz)(j)},min {bll(‘“ﬁ"‘z (j)’blﬁk3>~l'z G vielk, ], an
DL RAOMAD A x, (B ) A (e, (ko) Vixy (k)= (x, (k) Axy (ko)) V (xy (k) Axy (k)
5) M 0k, <<k, <<k,<n I},
by ) G)=min {by ¢, G)emax {0500 G sy wyw, GO Yi€LR D (18
£\</32>.ﬁ1 (j)},min {bilu\)l) (]'>’b)1r3<k3>4,/31 Gorh.Vielk o (19
DA FAD A x, (B A (x, (k) Vxy (B))=(x, (k) Ax, (B, V (x, (k) Axy (k)
6) M 0<<k,<<h,<k,<n Hf,
by, Go=min {by . G)emax (b0, G by g, GO Yi€ELR T, (20)
by G =max {min {by ¢ e, G0 0,0, GOV amin (b g, G)oby g, GO E s Vi€LR T, 2D

bi8<kl> (j):max {min {b’l‘l”ﬁ) <j ) vb;l(
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DO A x, () A (x, () Vx, (k) =(x, (B ) Nx, (k) V (x, (B Nxy(ky)) s

ZE FRTIR . x (B A (xy (B Vxy (b)) = (x, (B Axy (b)) V (g (B A xy (B ST, I X 9. T 46
(X, <)% . EEE

MRS i F A (X, <O R

ER XHMERE x, (k) oxy (ko) ox, (k) € X, NN 2 FEEIEN

I 1, 0<<k, =k, =k, =k<n I,

k=05 WAL W AHERER j €[] 2 x, (B)=x, (b)) Nxy (k) xs (B)=x, (B) N (x, (k) V
X, (kD) axg (k)= ey (D Ny, (R V xy (kDS BIR b, o G =min {by o G sy (G} sby o G =min {by o, ()
max (b, o (G by o GOV sb) o (G =max {min (b} o, (G sbr o G by G e

LR j €Lk 1A by GI<by o G b o Gy GI<by 0 (G o FTEL:

b Gr=min {by 6, (G)sby 4o G =by o G sby oo G =max {by G by G =by i (G

Wby G =by (G axs (B)=x, (k).

B by 0 G)<by 0 GI=bl 0 G

b Gr=min by o, G sbu o G =by i G sby oo G)=max {by ) (G0 G =by o (G

. x (B)=x,(k),

s GOl o ()

b, GI=by 6y G) by (G

Wby 0 G =min (b} o, G sbrw G =by i () sby o G)=max {by o, ) sbL Gy =by o, G)o IR x5 (k)=
x; (k).

T 2.8 by oky ok BAFSEBAG PIAHAEIT L ST 1 AR 4 AR 2 7 T A0 2598 W AR T

ZER,x, EDON G, BV (x, (kD) Axy (D)) =(x, (B Nxy, (B, V (x, (k) Axy (B NS, HIE X

10 R4 (X L <O SR AK i e
3 #ie

AR SCHE T 1 OGRS 1 L IR I R S e 1) A A — S e 5 R R ) R SCIE B
T HARAS R R B B 5 A A EC SRS PRI . AR SO ST A SR AT X T ORI AR e Ty R GRS A Y
O3 figk IR T 8 LK AT SE P EA R A B O L SO R R R ST N R
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Operations Research and Cybernetics

Lattice Property for a Class of Vector Sets with Fault or Normal State Attributes

ZHANG Tong, WAN Xuan, ZHAO Kequan

(School of Mathematical Sciences, Chongqing Normal University, Chongqing 401331, China)
Abstract: Study on the lattice order-related properties of a class of vector sets with state attributes. A lattice is a kind of special
partially ordered set. The state space of a power system is abstracted as a class of vector sets with state attributes. Furthermore,
under a class of partial orders based on positional relations, the lattice-order properties of this class of vector sets with state
attributes are proven, including lattice, bounded lattice, complete lattice, and distributive lattices and some examples are also
provided to explain the main results. Research results can provide theoretical and methodological support for the effective
partitioning of the state space of large-scale complex power systems, state screening for reliability assessment, and research on
efficient algorithms.
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