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Topology on commutative residuated lattices

HHEMKY - EHIREZE o @8 (Michiro KONDO)
School of Information Environment
Tokyo Denki University

Be
T TTIE, commutative residuated lattices EDNMMERICOWTDOHEREET

BT, ToBEFETHETLL - WERETHATLMNAMETHEN?) LI EE
(1)) BRI MR 52 5.
1 Data-mining ICBITRSTES

X+#0, REX LO2EBHRETZLE, P(X) LOEAER,, R_:P(X) > P(X) %2
ROLIICEETS . ACXITHLT,

Ri(A)={r e X|3y(xRyn A #0)}
R_(A)={r e X|Vy(zRy -y € A)}

KiC ROEMERBE CH B L%, (R_(A),Ry(A) X ADS7ESL XIEhS. £&D 2 HH
RRICHLT, ROGENHD ILD.

Rl 1. FED A, BC X IcxL T,

(1) R-(A)C A
(2) ACB = R_(A)C R_(B)
(3) R_(ANB)=R_(A)NR_(B)

CThoDERELHFHERBICEBI 2R EETF, EEMEEEFOEHEN S, (R AEME
BFRTHD) STERICHARINHEEZANZCLNTES. COEERDE S LRENE R
bnik:

1. B EDE S RGEICAHEER & 250 ?
2. &Lichaf¥e 77— VREUNTERLIEE, RE (HBVIHE
=M ELTEDK S HHHZRFON?

fl 1ICDWTR, X OMP8EEK Op = {AC X|R_(4) = A} I<DWVT,
i 2. R REMESIE, Or & X EOMNHETHD, ROME (IP) 2FKi=T !
(IP) Ar€Or (A€A) EBCi'ﬂ,\AAeOR



133

IS (X, 0) B (IP) BT T AHZERIE 518, RORB BT REMIZEE R MEET 5 |
O=0r={AC X|R_(A) = A}

LR, M2 D0TERLTHL. REBNIHZANS L, REUCBII3HESEE
&IBTE, ThabL, HHMHERROTNEEZERT ST LICHELE. TOHERL
&2, AWeil 6ic & 2 FEHERGRZ WA (uniform topology) MHAREINTETz. T
N7%Z AT (bounded integral) Commutative residuated lattice EICifE%E AN Tz 2R DM
HZHN, [1]1<BH 5 REO— s ik z K 5.

REWEE (L, A, V,0,-,0,1) BRDZMEZHET29 £ %, (bounded integral) Commutative
residuated lattice £\ N3 (FGEBEDI®H, CRL £ERI T LICT D) !

(1) (L,A,V,0,1) IZERAR;
(2) (L,®,1) iZAT#27% monoid;
(3) HED z,y,2 € LICHLT,20y<z < z<y—z

CRL _ENEMERGRZ B\ =AMEZ2 ANS. K* % intersection \CE U THAU R X EOEE
BROEELL, KERDIIICEETS !

K={pCXxX|0C ¢, 6K}
EE 1. £ ICBWT, ROT ENEDILD !
(Ul) pe K* = wCoyp
(U2) peK* = ¢ lek*

(U3) pe K* = FpeK*;vpop Cop
(Vi) ¢ €K* = pnNypek*

K={pC X xX|30 € K*0C ¢} &BIFE, K& uniformity, T7%bb, ROEEZ
Fozehbhs.

R 3. (Ul) pe K = wCy
(U2) peK = ¢ lek
(U3) pe K = FekK;poyCyp
(U4) o, e K = pny ek
(U5) peK,pCp = ek

uniformity D—ERNSRD LI IC LT X ICHHREATEZT EMNTES !
Ok ={0C X|Vz € O 3p € K;plx] C O}, ¢lz] ={y € X|(z,y) € ¢}
4. Oxk={0C X |Vre€0, I0ecK*;0[z]=x/6 C O}
Lichi-T, XIiZBW\T
O HHEE <« O HEEEOMES
eI, K*={0} LUz ERLERDS TEEDHETH 5.

iRl 5. w € K* <= Ok - discrete topology
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2

T T Tld, CRLAKOEEMNES L A MMBICDOVTERTS. X = (X,A,V,0,—,0,1)
ZCRL, 72 X LML TS, rICBL TEE ©, - BERTH B L &, (X, 1) i topological
CRLTHB L XiEN3. 4&bb, A, BC X IKXLT,

AOB={z0ylzcAyeB}, A-B={z—-y|zeAyec B}

LBL, AEDOET, a,be XITHLT,

(1) a©be O = 30,,0,e7;a€ 0,4, bE Oy and O, © 0 C O
(2) a—>be0 = 30,,0,€T1;a€ Oy, b€ Oy and O, = 0, CO

intersection {ZBI L TBA L TV % congruence DESE K* L5 L
EHE 2. (X,0Ok) & topological CRL T¥H 5.
CHICELT, JICROBEMNRENTNS !
[ @ oMEit < — MEh ?
Ihicld, ULTICRTEIIERFIEEZ BTN TE, LD EIE—RICR DIz,
X ={0,a,1}, 0<a<1IiCBVT, HEZRXRDKLIICEHTS ' z,y€ X LDV,
Ay =1y = min{z,y}
z Vy = max{z,y}

1 ifx <y
ToY= .
] otherwise

cobE, BeMC, v = {0,X,{a,1}} & X EOMMEAD, Lhd o lcBLTIRE
BTHHY, - ICELTIHERTEEV. ZEED5, 05 0=1 ¢ {01} TEHBH,
X5 X=X¢{al) £53EHDTHS.

3 Filters
X7ZCRLETBLZE, F(CX)MBROFMZRHRTzTLE, fiter LEBEINDS !

(F1) 1e F
(F2) z,ye F x5 z20y€eF
(F3) xc FhDz<ykbldyeF

X O filter £ADESE % Fil(X), congruence EAEDESR % Con(X) T 5 L &, RDOER
BBEBIRT I ENTES. '

TR 3. Fil(X) =~ Con(X)



W&, K* 7% intersection 2B L THAU 7z congruence DEE LT3 &,
EE 4. FEDOe K, z€ X ITHLT, z/6=0[z] i3 clopen set TH 3.
BEDD, K= {0} DL X, O % 0, LET.
iRk 6. 0,0 € Con(X) LTBLE, Cp < 0y C O,
NIARZER (X, Ox) D%ttt

Vo € K 3 € X; X = Joplai]
1

ZHled & ZE, totally bounded THB L XIENhD. CcOLZE,

EE 5. (X,09) M compact < (X,04) D totally bounded

SE X
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