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1 —EFX

PITHIE X, HREXAFH (Bounded lattice) L = L(V, A, <,0,1) T HHY, F#5RM, AL L
BN A RACEA B — G HIR4E (Boolean algebra, the power set of a set).

EX 1 A CRLELH—P—JCRE (C: L — L), e

(1) BAT S FWEbE: SBFATHD X € LY € L % X < v, W& C(X) = C(V), it C 1.

(i) X¥&: (Involution): £ X € LC(C(X)) = X, idh C? = e (HH e HEFEHED).

(ili) CAe= 0O (for all X € L), M# C i L ER—4b (4) % (Complement function).

EX 2 & fRLELH—P—ITRE (f: L— L), HErEmR:

(i) BARELEIE: XME X e LY € L, & X <Y, W f(X) < f(Y),idH f1.

(i) IR IME X € L, f(X) > X (A[EH f > e).

(iif) F4FME (ddempotent): XHME X € L, f(f(X)) = f(X), &N f* = f, WFK f Z—1HE
PR (Closure function).

EX 3 MAERHIAEE C SHEEMAEEEL [ F1EHREL (cfe)(X) = e(f(e(X))), LA
i =cfc, RENWEE (Interior function). BAEME: i <e,i2=14,i1,CiC = f (IF: WAEE
SCRRE i, BB @ < e,i® =4, 0 1, WFK ¢ HNIREREG AT NEERE , FIERDEE AR
# f = Ci0).

EX 4 MEEW CH f, RN f(X)NfC(X) A—A %, FREAHFREL (Boundary
function), It A b= f A fC.

EX 5 e fe HiZEE (Rim function), It A r =e A fe.

ie. r(x) = (e fe)(z) =e(x) A fe(z) =z A f(c(z)).

EM 6 R fAc HBLREEL (Side functivon), IdH s = f A c A LiXEEEL, #HENFHFH
ZEeHHETT. iR, R EMERINE X, ENTERAIUTE L.
Gy R LA By — 2 L5,
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HHRE a(x) 5 B(x) Mz e LA a(z) < Bz) B, MAIEH a<p. Ha<pHPL <,
Ma=p&a<pH g HE—ERE W og<PBg(h o RN g(x) BIFIEBOLH). # o 1, T
a(gNh) <agAhah, algVh)>agVah & g<hHal, W ag < ah MXFHE—LEGHMH S
5%, FE §2 HEHFITEA

2 FMEHZER—EXR

Kuratowski 25, U (fi)? = fi, (if)? = if, fefefef = fef.

WA @ <e ifi < fi, fifi < fri=fi f > fi >, ifi 2@ =4, fifi > fi, §F
TE—i& fifi < fi < fifi, fifi = fi, fi = fefe RNJETR fefefefe = fefe, fefefef = fef,
cfefefef =cfef Blifif =if.

FEIHE 1 (Kuratowski) H ¢, f &, @EGF, HZEHEE 14 DPAFRKER, BE11&:
c,e, f.cf, fef,efef, fefef,efefef, fe,efe, fefe,cfefe, fefefe,cfefefe.

EHL 1 PR (Kuratowski): (1) H ¢, &, 2EGFE, &EZMHE 14 MARREE
(BAMN c,i ik, S e f ik, WER—HR).

(i) B f,i ik, EEEE, HREEM 6 PARKWEE, BN f4 fiifiif, fif (HA
2= £ =4, (fi)* = fi, (if)? = if).

EE 2 0P =0 bR, REERFD: b b7

BB 02 =0(b) = b(f A fe) = F(FAFONFb < FEANfPens=fAfeAx < fA fe=
b,cb2 > cb, fcb? > fcb,b = b2(b) < bb = b%,b = b(b?) = fb> A fcb? > b*> A fcb = b(b) A fcb =
fOA feb A fcb = fbA fcb=b%b < b? < b3,b% = b2.

FE3 r=r firihk, BRE—1r

B 2 =r(r) =rAfor <rr=eAfc<ecr>cfor> fe,r2=r()=rAfer>
rAfc=eNfeNfec=eNfe=rr2<r<r2,r2=r.

M e bk, BEEWAD ce; N f R, RE—A f Wi thk, WHRAE— ¢ H b
K, BREFFHAD: b,0% B or R, HE—A . BEENMN s K, @E8)F, THE204
AFEBIEE. AW ¢ fri,b,7, s BUTESORE, br,s #EZIE T SHFRER (x B9 SH7RH
b(x),r(z), s(x), ¥ b FH b* =0, Xt r F r* =r, P2 s MHLEREE GRE VE? BIZ
[f]: 5,87 8%, 8", " R ANEMTETFHIG ? FHERBEITREZX A, HE58%R:

EIE 4 Ms ik, TER—NEMTITFS s, 8%, 80,80, (Wi # B ' #¢7).

HBIrmr: & N={1,23,--,n,n+1,--} = IEBHE, PN)={A:ACN}=N#H
& =The power set of N, {8 P(N) VB4 L, HAHBH V, A, ¢, 0,1 BEREGEHH FF7, 27,
GV, EHE, N X neN, & Fo={nn+1,-} ={\n&FARE }=[n,+oo, Fx =), F =
{Foo, F1, Foy oo Fryo o} SME A€ P(N) X f(A) =0{F,;: F; € Fand F; 2 A}, XA f &
P(N) Lo—A It BEES A= {135} = a1, WA S(4) ={2,4,6,- -} =
BELE, s°(4) = {3,5,---} ={\ 3 BHIAEL }, s*(A) = {4,6,--} ={I\ 4 EHEEL }, -,
SHL(A) = {2k, 2k + 2,2k +4,- -} ={ M\ 2k AYBEL }, S (A) ={M 2k + 1) RETE },- -
XN ¢, f,s W ik, LitFItREEERMERTRAN, Bmg S°# 57 (R i # j i),
XHUERA T: S, 82%,---, 8™, " . E— AN EIEW TS FS.

XFEC ¢, f,0,b,r, BUAL s SHERJUVMEAR LRARE, BEFTAERISIF .
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IR 14 A5 B THIER:

M 1 be=b.

WEBA be= fcA fee= feANf=fA fc=0b.
MR 2 fb=0.

B b< fo=Ff(fAfo) < fPAf2c=fAfc=h.
MR 3 bf = bic.

EBA  bic = befee = bf.

MR 4 0*f=0f

WEA of = f2A fef = fAfefif A fef < ff A fef < fefelf A fef) > ef,e(f A
fef) =z cfef,e(f A fef) z ef Vefef, fe(f A fef) = flef Vefef) =z fef V fefef = fef, ie.
febf > fef b2 f =b(bf) = fof A febf =bf A febf = f A fef A febf = f A fef =bf.

MR 5 b% = bi.

FBH b2 = bbi = bbefc = b?fc = bfc = beefe = bi.

MR 6 ibi =0 ([H%T 0 A EED).

SEBA bi = fi A feiyibi = i(fi A fei) < ifiNifci = ifi Acfefei = ifi Acfi2 =ifiAcfi <
fincfi=0.

MR 7 b2 =0 (FRE).

TEB b2 = ib(b) = i(fb A feb) < ifbAifeh=ibAcfefeb=ibAcfib< fibAcfib=0.

MRS ir =0 (BEH).

WEEH ir=i(eA fo) <iNifec=1iNicefe=1iNici <iAci=D0.

R 9 ri=0 (FHE0.

WBA ri=iA fci=iAcefei=1iAci®=iAci=0.

MR 10 br = fr.

WEBH r=cA fe,r <er < feer>cer>cfc,er >ceVefe,er > ceVi, for > fleVi) >
feVv fi> fe, fr < fe, fr < fe< fer,br = fr A fer = fr.

MR 11 (br)? = rbr.

WEA (0r)* = (fr)* = frfr = f(fr A fefr) < frAfefr =rfr < frir = (fr)* =
(br)2, (br)? = rfr = rbr.

MR 12 b° = rb.

B 02 = b(b) = fbA feb=DbA fcb=eb A fecb = rb.

MR 13 b2r =rbr =rfr.

WFEH b2 =rbr =rfr.

MR 14 frf=rf.

WA rf=efAfef=fAfefirf<frf=f(fAfef)<PAfef=FfNfef=rf.

A, ILETT GEE31AER): 2=e,che=0,f2=fi=cfc,i® =1, f=cic,(fi)? =
fi,(if)?2 =if, fefefef = fef,b=fAfe,r =eNfe,s = fAc,re=s,sc=rbc=>b,b>=b2 fb=
b,b2f = bf,r? = r, fr = br,b% = bi,ibi = 0,ib*> = 0,ir = 0,7i = 0,7b = b2, (br)? = rbr,b?*r =
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rbr,b?r = rfr, frf =rf,bf = bic.

3 JLAEEE

A EFTRE 31 AEATTRU TR EE (BULERE).
EEE 5 }J\ 1 /I\IEHZ%E/‘Jﬁ {Cv 6}7 {f}a {Z}a {bv b2}a {T}a {Sa 527 e (369?5/[\)}
M2 AHEBIA: s e Bls, f B s, i B s, 0 B s, r HABIARAERTTIRERE.

{Ca fa e (144\)}7 {05 by (144\)}5 {Cv €, b'bza va Cb2}a {fa i f7'77'f7’azf7 flf}a {fv ba b27 bf}a
{7‘7 f7 rfa fTa ’f‘f""}, {l, b7 b27 bla Zba blba 07 f(O)}7 {27 T, 0}7 {b7 T, b27 b’f‘, b27‘}7

HAy 0 RREZELH, B a(r) =0 (for all z € L) BHE o 4 0, £(0) RE—HHEEE, B
a(z) = f(0) (for all z € L) BHid a A f(0).

I 6 (HER) M {c f.i.br s, ) FEBUL El{c, f,i,b,r, s}, RGN E 1R AR R
(E), 4 E H s 86 c,r S0, TREELTREIE, R TFHHERTRES HaE L AR
%, Bty O\ 2 AMHER) L, EHEU FHHERT, X4 E B {c f,i}, {c, f,b}, {c,i,b},
{008, {f, i,y {f, 0,0}, {3, 0,7}, {f,4,b,7} B, FriSHY (F) 2H PRI
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Some Functions on Bounded Lattices and Several Semi-Groups

YANG An-zhou
(Chengdu Institute of Computer Application, Chinese Academy of Science, Sichuan 610041, China )

Abstract: In this paper, some functions (or operators) on bounded lattices are given and their relations
are discussed, then several semi-groups are obtained.
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