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Abstract

Let S be a semigroup and L be a complete lattice. In this paper, we study L-fuzzy
ideals on a semigroup. On this basis, we study properties of L-fuzzy ideals on ordinary

semigroups and several types special semigroups are discussed. This article defines the

A

o” of two L-fuzzy subsets. The concepts of L-fuzzy ideals and several special L-fuzzy
ideals and their equivalent definitions are given. It is proved that every L-fuzzy ideal
of the semigroup S is a L-fuzzy interior ideal, and every L-fuzzy left (right) ideal is a
L-fuzzy quasi-ideal. Every L-fuzzy bi-ideal is a L-fuzzy generalized bi-ideal, and every

L-fuzzy quasi-ideal is a L-fuzzy bi-ideal.
Keywords

Semigroup, L-Fuzzy Subset, [-Fuzzy Ideal

Copyright © 2021 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).

http://creativecommons.org/licenses/by/4.0/

BY

1. 48

ST (AT B A B ) /2 19714F Rosenfeld [1]51 A, Z JGKuroki [2-4]4 1 #E— B KT 5 R,
SCRR (2] VR 4A T 2 P RN AR RTASOR) SOUFE AR — Sk 5, P RSORN AR ARy SO0 B AR 21 iy 1
PR D M. A BFIF R BEM 4% SRR (4] 1E 70 1 3 b 5] N RS, &
SRR R IEROHE)T, IR BRI R A2 E 7R B A% 19934EKuroki X 5T T BRI
FAEFIMES [5]. 1992 4F, Mclean M Kummer [6] & 2 2EHES BB HEAE 5~ HES A ARG R 2 [A]
(VI 2R, (A1 By 2 0 S AT — FEDR B AR ST B AR R R AIE R B0 FD0E 2 2 M 21 & 18 I T 73 21014, 20024F,
Xie [7) GIN T2HRES BOBIHIBEARY 5K BT. SR BOBI PRLARY sk M e, SRR [8-12]3E— B 0T 7T 1 AR 2R
TEHIAH R A 18,

XL FATIRBE T ARGF HIWETT IR R, Ay BRATHI AR 1 ARG O .

BSRRE, fRSHIBM T4, RN ERERz,y € S, A f (zy) > f (y) (f (x)), WAFRfZSHIAE
WA Ch) BRAR. 4n SR fRE R ST 22 AR SO S BRI A BRAR, I8 A FR f 2 SRR DA BEAR, 4]
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ZFAE A

PREH B, WRIHERE M2, 0,y € SA S (zay) > f(a), AAFKfRES KB B GERIHMERE
Wiz,y,z € S, i f (zyz) = min{f (z), f (2)}, WAL S HIBRIXLAE.

2. B L-TRTHTETE

[0, 172 A, AR, Bi(X, <)Z Mm%, BXXHERE A% T RY 7 L
FERINHA T, A AFR(X, <) A58 ks, HE) BB ML &t 2 ZE3E[0, 1] X [R] 32 e 58 4. Ja SC i B
ILEIFE5E A, 0, 170 A48 LK /N se il e K Te.

EX2.1 WXRAFEES, ST f : X — LANX L0 14,
BLf, gREFHES B L0148, 5 L f, g Z IS 5T
(fNg) ) = f(x) Ag(z) (Ve € 5);
(fUg)(z) = f(z)V g(z) (Ve € 5);
) <
y) A

fCge f(z)<g(x)(Voxesl).
\V {fw)rg(2)} By,z €8z =yz
(fog)(x)=4q "
0 oAt

EX2.2 BSHEFHE, fRSHL-BEM T Ve, y € S, A f(zy) > f(2)Af(y), WA fRSHIL-
TR TR

TEX2.3 BSHEAFHE, fRRSHIL-EM T8, R (Ve,y € S) f(xy) > f(y) (f (), BAFKS &S
L1 /e () BAR. R FRE R S L1508 /e BRAE 2 SR L1580 4 BRAR, S A FK f /2 ST L- 14
UL BRAR, TRIFR L-A50R) BLAE.

FTANEZBPEREST LUENE B S L-B# 74, BEER2 € SHAS(x) = 1. T2JAN15 2]
PR 4518,

EIE2.4 WS LB, f/S LIML-BH 74 R 514518 AL
(1) fRESHIL-BM Tt f o f C f;

(2)f RS LM LA <So f C f;

(3)fRSHIL-F A H A< foS C f;

(4) f RS L-HR S o f C fHfoSC f.

UERR: (1) R fAESHIL-R T8, a € S. % (f o f)(a) = 0, WL BARR L. B,
ifEz,y € S{Effa = xy. TR

(fonla)=\ (f@)Afy) <\ flzy) = fla).

a=xy a=zy

BifofCf.
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RO, W, y,a €S, a=ay. £ (fo f)(z) < f(z), N

flay) = fla) = (fo f)(a) = \/ (F(b) A £(c)) = f(z) A f(y)

a=bc
FRUAf J& ST L-BOR 7 1.

(2) B R f A2 S L-FER 2 BEAR AT R Ma € S. #5(S o f)(a) = 0N 45 S B4R T, 75 A7
fEz,y € SMifFa = xy. T2

(Sof)a)=\ (S@) A L)< \ QA f(zy) = f(a).
BiSo fCf.
eotE, W, y,a € S, a = xy. %(So Hx) < flx), il

flay) = f(a) = (So f)la) = \/ (SO) A f(e) = S(x) A fly) = f(y).

a=bc
FTUAf 5&S HL-BOR /e BRAR. A4 (2) AR, (3)H1(4) AL ATIE.
EIE2.5 WSHE LR W R HISE 8 oL
()45 f, g SHIL-AEHIT2E 2, W f N g2 ST L-B08 714
(2) f,gRSHIL-BMI A . WA FAE, W f N g RSHIL-B A (. Xk #AR.

WERR: ()RS, g SHIL-BM - F 8, (£ & Ma,b € S. W(f N g)lab) = f(ab) A g(ab) >
(f(a) A f(b)) A (g(a) A g(D)), T H

(f(a) A f(B)) A (g(a) Ag(b)) = (f(a) Agla)) A(f(b)Ag(b))
> (fng)(a)A(fNg) ()

L LFTE, (£ N g)(ab) > (£ g) () A(f N g) (b), BN N gh S L-BOMFFHE. (2) T LASME ],

X BAHEOR.
2.6 VLS LR, FRSIML-BRIA (A B WFU(Sof) (fU(foS))&SHL-BRIRIAL
HAH.

MERR: BB f A2 S I L-BRp A AR, U
So(fu(Sef))=(Seflu(Se(Sef))=(Sefju(SeS)of

C(Sof)U(Sof)y=SofC fU(Sof).

BRI f U (So f) &S LR 22 B M (fU(Sof))oS = (foS)U(SofoS) C (foS)U(Sof) C
FU(Sof). FTELf U (S o f) RSHIL-ERAUAEAE.
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3. FEFRY L-1RA IR TE

FENX3.1 WSAELHE, fR2SHL-BR R, WMRERE N, y,2 € SA f(zyz) > f(z) A f(2), B4
FRE S O L-FR O AR,

TEYE3.2 VLS FHE, frESHIL-BO 7~ F4E, W £ S L-B XA HALY fo So f C f.

UERR: W EVE AR fR SHIL-BO IR AL EMa € S. % (f o So f)(a) = 0N &5 BIRRAT,
B3z, y,p,q € SHfFa = 2y, x = pq. HT fRS WL-BW 78, Frllf(pgy) > f(p) A fq). FIE,

(foSef)a)=\ (feS))n fw) =\ (\ (f(p) AS@) A f(y)

=\ (V@ A)Afm) =\ (F®)AF©)
<\ flpay) = f(a).

BlfoSofCf.
T, Wy, 2 € S, a=xyz. #5(f o So f)(z) < flz) A

flayz) = f(a) = (foSo f)(a) = \/ ((fo8)(b) A f(c))

a=bc

>\ (F(0) A S(@) A F(2)))

T=pq

> f@) AN() A f(z) = f(@) NLA f(z) = f(2) A f(2).
S B L- BERIOUELAE. .
EA3.3 WS, FIRSII LB T4, gfL S0 LB AR, W f o gflg o FHSESH LM
8
SRRt TR SI LB XU AR, B4 TR B, AT DA

(fog)ol(gof)=fogol(foy)
C fogoSogC foy.

FITELf o g#& S L5013 Pk

(fog)oSo(fog)=fogo(Sof)og
Cfo(goSog)C fog

WS o g S L-FOR N AR, [FIBE A iEg o 2 S L-F 0 AR,
3.4 WSAEVHE, f, gre ST L-HORIERAR. W f N g /&S L- B XU AR
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UERR: WK, f N g LB 11 8E. WVa,b,x € S, W(fNg)(axdb) = f(axb) A g(axb). T f(azb) A
glaxd) = (f(a) A f(b)) A (g(a) A g(b). XN

(f(a) A f(0)) A (g(a) Ag(b)) = f(a) Agla) A f(b) A g(b)
= (fNg)la) A (fNg)b)

FTEA(f N g)(axb) > (f N g)(a) A (f N g)(b), B f N gA& SHI L-ASTRI AL,

4. L-iEHREZ181E

TEMA.1 WSEHE, fRRSPIL-BM 8. WRTEE L, y, 2 € S, (zyz) > f(y), BAWKSf &S
1) L1508 N BE AR

EIR4.2 WSHELRE, fReSHIL-BOE12FRE. W fo2 SHL-Bof N A HALES o fo S C f.

WERR: WA, R SR SHL-BMI N EEAR AE e € S. H(So foS)(z) =0 < f(x), &
WERRWAL. BN, £y, 2z, u,v € SEHr = yz,y = wo. HT &S B BRIy P4, Bt
PLf(uvz) > f(v). T7&

(Sofo8) )=\ {(50Ny) AS())

T=yz

= V{1V (5@ A fw)AS)}

T=Yyz Yy=uv

< VAV QAf@) ALY < fla).

T=yz y=uv
FiblSo foS C f.
FOME, WSofoSC fxayeS. Mf(ray) > (So foS)(vay). M
(Sof =V {(So)) S(a)}

ray=pq

> (So f(za)) NS(y) = (So f)za) A1

=V {SW) A f(@)} = S(x) A f(a) = f(a).

ra=pq

JITEL, f(zay) > f(a), B f2SHI LR N B EEAR.

AR ARSI R A LA X000 B AR AL ST L- A0 P4 BE R AR (B S LA 3 B B AR AN —
FES R LA XA AR, T T A LR P BE R AR AN 2 LA 0O BEAR Y — o1l 7.
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fl4.3: &S = {a, b, c, d}EFHE. ERRIEIEHLT:
a b ¢ d

a a a a

T o

a a a a

a a b a

o

(oW

a a b b

VLRSI L-BM THE, f(a) = a, f(b) = b, f(c) = ¢, f(d) = d, Ha,b,c,d € La>c>b>d.
HY FVa,y, 2 € S, WA feyz) = fla) = a > f(y). FHFRSHIL R P S 348 (B, f(de) =
f(b) =b<c= f(c), FrLLf AJ2 ST LR /e BRAE, B AN ST L- BRI X2 AR,

TEHR4.4 BLSEIENERE, [ SHL-BH T4, MR AURLR S
(1) fAESH) LA FEAR,

(2) fRESHIL-FR Py BLFEAER.

WERR: (1) = (2)2 881, FHIEM(2) = (1).

R ARSI LA N AR Va, b € S. I TSAIEN R, Fill3z,y € S, #f%a = aza,b =
byb, T /&

flab) = f(azab) = f((ax)ab) = f(a),
f(ab) = f(abyb) = f((ab(yb)) = f(b).

PRI, f2 SHIL-fSOm FEAE.

5. L-fRHiUIERE

EX5.1 WSHEFRE, fRSHIL-BH T & (foS)N(So f) C f, MFfRESH L-FA L EAE.

B, SHER —DL-BM EHE (So f Cf) , L-ERHARAE (foS C f) #ZSHIL-FHLL
AR T H, SEAEE — A L- SO AEHES HIL-BIUHEE (foSof C f) MHEGRRLK
ARABBRAL, T TH A& P A BAR 15

f515.2: %S = {0,a,b, c} ¥R BERFREIZHWT:
0 b

a ¢
0 0 O
a b 0
0 0 O

0 0

0
0
0
c|O0

SE LS LR TR £(0) = f(a) = a, f(b) = f(c) =b, Ha,be LfFa > b. . M fHESHI L
FAALERAR AN S LR 72 (A7) FHAR.

C
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515.3: %S = {0,a,b, cHe¥-HF. ERRIEIEHLT:

0 a b ¢
0/0 0 0 O
al0 0 0 0
b0 0 0 a
c|0 0 a b
SE XS LB FHER: £(0) = £(b) = b, f(a) = f(c) = a, Ha,b € LD > a. . W f/&SHIL-f5

WRUER A, T4 S 0 L-HORI 8 48
5.4 FRES AR/ L BUBIILEAR 402 SH LM 72K 3¢
SERR: 1 fRESHIL-BIERAL. (1 C ST f o0 f C SofHfofC fos. Bk
fofC(Sof)n(fos)Cf.
B f A2 S L0 7L B,
5.5 WSILTE, f,g/h HRSIHLBMA . B N f N gReSHL-HRIY A,
SERR: S, g B SHILB A, Je B JTLLf oS C f,Sog C g TRH

(fng)oS)N(So(fng) C(foS)N(Sog)
Cfng.

FITELf N gF& SH L-FOBH AR,

WER5.6 WSEVHE, f, R SHIL-BUMI T4 45 f, gL rh — A2 L-BOMIHNE AL, I f o g/ SHYL-1
B AR,

WERR: AT f RS L-BA I ELAR, I f o So f C f. AL
(feg)o(fog)=(fogoflogC(foSof)ogC foy.
W f o grESHIL-BOHTF-A¢. T H.

(fog)oSo(fog)=(fo(goS)of)ogC (fo(SoS)of)og
C(foSof)ogC foy.
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