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1 Ei#EIR

EX1VT FUR—AIEERE MU L - ERBEBEA EUHA @ = (<xopa @) v (2) >
2 €U Hips (0):U—>[0,1]Mva(2):U—~[0,1] 533K A KRB RBEAERE KL EXFA LM
iR x € U0 < palx) +valx) < 1THN B vlx) = 1— puax) B LA B —BHIBIHE.

EX 2 FABRU ERFHAINERBERE. A = {(<x,ua (@) uialx) > 2 € U}, B(x) = (<
Zops(x)up(x) >z € UL, A, BHEERR HAERXRZE LT -

AC BYBEAY pala) <)y vp(a) <wala);

A=BYHMNE pa(x) = us (@) wa(x) = vp(2).

EX 3 RABRUEMAEANEREBE, A = (< xyu (@)l >z € U,
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B(x) = (< x,pus(x)svp(x) >| z € U}, A,B IR R EHEE LT -

DANB={<xpalx) N pp(@)svalx) V vs(ax) >| z € U};

DAUB={<xua(® V pa(@)sva(x) A va(x) >z € U};

3) A = {< xyua (X)) spalx) >| z € Uj.

EX A HEEMELEFBEHNEL: (0@ = {<z,0,8> €U}, HH,0,8€ [0,1] Hae+p< 1.
EEREMET . 28U = (1,00 = {(<z,1,0 >z € U},ZEZHE = (0,1) = {<x,0,1 >| 2z € U).

2 EREMERETEMER

AVEHREEHEISEM b HEd - FNERENARE T IEAZARE T — R EEHR.

EXS RABRULEWAMTEREMNE AW = {(<z,pa(D) (@) >| z € U},

B(x) = {<< x?#B(I)’VB(I) >‘ T € U} Jl'l A,B E@Eﬁﬁmﬁ@ﬁ%("ms) %)‘Lﬁlﬂ:

A—psB = {(<xyua(x) V (@) spalx) N\ va(a) >| z € U}

He,ua(x) <1 —va(2)sva (@) <1—pa(@)sit:1 — pa(2) = —pa(x).

EBE1 EHWEMED, HEEMER s W20 R &M

(D ¢t =U; (2) ¢—=>1psU =U;3(3) U —>ppsp = ¢35 (4) U—>ppsU =U.

1iE B ‘

Dp—>psp = (<2, 1VO,0ANLI > U} ={<x,1,0>x €U} =U;

(2) $>psU = {<x,1 V1,0A0>| 2 €U} ={<2,1,0>|z €U} =U;

(DU —psp = {<2,0 V0,1 AL1>|z€U)={<x,0,1 >z €U} =¢;

DU U={(<z,0V1,I1AN0O>|z€U} ={<2,1,0>lz€ U} =U.

EHE2 RAREE-THEHREME WEREMER — s ¥ 2T i ERHE.

(D A—>psd = A (DDp>psA = U;

B)U —»>psA =A; (DU —»>pU=U.

1 BA

(D A—>gsp = {<xva) V O,uald N1 > x € Ul = {<x,0(0)pal) >| 2 € Uy = A%

(2) ¢=>psA = {<x51 V pa ()0 A valx) >z € U = {(<x,1,0>| 2 € U} =U;

QU —=msA = {20V pa(@,1 A valx) >z € U} = A;

WU —>psU={<2,0V1,1A0>]zeU}={<x1,0>l2zeU}=U.

EE3I WABCREEHIANTHNEEWE, WEREMER >rs XTE - NERAFBEE, XTHE
TAEREBEE, (D MR ACS B, BopsC S A-—>psC;(2) mRBC C,NU A —psB & A —5sC.

EBE (D FEHN B —-psC = (< x505(0) V pcx)rpus(x) A velx) >| x € U} A = 5sC = {< x,
va(x) V pc (@) spa(x) N ve(x) >z € Uy, HH AC BHua(x) < pp () sva(x) = vp(x). #,vp(x) V
(o) < valx) Vo pcl@) spp(x) A ve(x) = palx) A velz) #,B —=msC & A —5sC.

(2) WA A—=psB = {<xyva(x) V p(@)spa(x) A va(x) >| 2 € U};A > 1psC = {< zyuala) V
pe (@) spa(x) N vel(x) >z € Uty HH B S C Hops (@) < pe(x) svp(x) = welx). Fiblh,va(a) V
() <valx) V pc(x)spua(x) A vs(x) = palx) A ve(z) 8, A —>psB & A —psC.

EHE4 WABCRIEEM S NEREEHE N EEZR s WEW T 1R

G)) A—’IFS(B —>psC) = B—=>ps (A _’IFSC);

(2) A-—>psB = (B) = s (A)7;

(3) A—ypsB = B-—>psA =U,ll A= B;

4 (A U B) - sC = (A = 5sC) ﬂ (B —=5sC)s

(5) (AN B) »rsC = (A —psC) U (B0

(B)A—-ps(BNO =A—»psB) N (A—=5sC)s
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(DA—>p(BUOC =A-—=>5B) U A—>5C)s

8) %‘AQBE.C - D,Bl'J D —3psA) T C—rsB;

(9) BE ((A —>psB) —>psB)s

(10) ((A = 5sC) N (B—=5sC) & ((A N B) »rsCs

(11 ((A—psB) N (A—=>psC)) S (A—-ps (B U O

(12) ANBZ AN (A—>wB). /

ﬁEHﬂ D [ﬂjﬂB—*rpsC = {<Iv'UB(I) v ,uc(x)’;ts(x) A ve(x) >] x € U}’A‘*IFS(B—’IFSC) = {<
2y (2) V vs(x) V pc(x)s palx) Aps(x) N ve(a) > |z € U A »psC = (< zyua(x) V opc()s
,uA(x) /\'Uc(x) >| x & U}vB—’IFs(A—’IFsC) = {<I’"UB(~T) \Y 'UA(I) Vv ;tc(x)9,uﬂ($) A ,UA(I) A velx) >
| x € U, BBh valx) V v (@) V pe(@) = vp (@) V valx) V (@) spalx) A ps(x) A velx) = pp(x) A
palx) N vc(2). A = ps (B—>psC) = B—ps (A —>psC).

(2) [ﬁﬂﬂA—ﬁFsB = {< xyua(x) V #B(i),,uA(I) A “UB(JC) >| x € U}’ (B)* —’IFS(A)C = {< Ty
pe(x) V va(x) v (x) A pax) >z € UL Filhsva(x) V up(2) = pup (@) V va (@) spua(2) A vp(x) =
v5(2) A palx). B,A > psB = (B) — s (A)°.

(3) AN A —>psB = {< x,ua(x) V (2 spun () N vp(x) >z €U} B —>psA = (< zyup(2) V
#A(I)vﬂB(I) A va(x) >| x € U}v%A—’IFsB = B —>psA = U,'}lﬂ,vA(x) Vv /lB(x) = yg(x) V ,uA(I) =
LopaCx) A vp(x) = pup(x) A valx) = 0,5 valx) = vp(x) spua(x) = pup(x). W A = B.

LW RERMAUB= {(<xopa(x) V (@) sva () A v () >z €U},(AU B) —5sC = {<x,(va(x) A
02V (ua (@ V (@) A ve(@) | 2 €U >},A »psC = {< 2,04 (2) V pe@) spual@) A ve(a) |
2 €U>}B—psC = {<x,08(x) V pc(@)spus(x) N ve(x) | 2 €U >}, (A—>psC) N (B—psC) =<
25 (va (@) N\ () V ()5 (ua(@ V (@) N v | z € U} FRLAL(A U B) = 5sC = (A —55C) N
(B —>psO).

. G)YHEANANB={<axyua(@) A ps(@)04(2) V 03(2) | s EU>} (AN B) > 1sC = {< xy04(2) V

() V pc(@) ypal) A ps (@) A vel(x) > 2 € Ub,A —psC = {< zyva () V pcl) o {<< xyva(x) V
pc(x) spa(x) A velz) | 2 € U >} ,B —psC = (< zyus(2) V pc(@) sus(x) N velx) >| 2z € Uy, (A—
#sC) U (B=wsC) = (< xyva(x) V vp(x) V pe(@)spalx) A pp(x) A velx) >z € Ut FrLh. (AN
B) = psC = (A = 1sC) U (B—>rsC).

(6) AR BN C={<xoup(x) A prc(@)svp(x) V ve(x) >z €U} ,A>ps (BN O = (< xyualx) V
(s A pe(@))spalx) N (vp() V ve(x)) >| 2 € UbyA =B = (< zy0a(x) V (@) ypua () A
vp(x) > | x € U}, A —»psC = {< x250a (@) V pe(@)spa(x) A velzx) >z € U, bk, (A —>5sB) N
(A —>psC) = (<204 () V (up(@) A (@) spalx) A (wp(x) V velx)) >| x € U}, (A —>psB) N
(A —sC) ={< zyua(@) V (ua(@ A pc(@))pa (@ A (wp(x) V ve(2)) |>x € U, #LA s (B
C) = (A —>psB) N (A =0,

(D BEIBUC={<xup(@) V (@) sv5(x) AN ue() > 2 €U A—>ps(BU O = {<zyvalx) V
(@) V pe(@opa(@) N vs(@) A vl > |2 € UNA »msB = {< 204 V pp(@) () A
v(x) >| 2 € U} yA - psC = {< 2,04 (@) V pc (@) spa (@) A ve(x) > 2 € Uy (A—=4sB) U (A—=psC) =
{(<xsva(@) V (@) V pe(@) spa (@) A vs (@) A ve(@) >z € UL, BT, A—ps (BUC) = (A—psB) U
(A =550,

8) HZACBHCCED,MD—>psASC—irsByHAS B,CE Dl pua(x) < ppax) svax) = vpx) s
pe(x) < pp(x)suc(x) 2 vplx). D —wsA = {< zyup(2) V pal2)spup(2) A valx) >| z € U},C —
msB ={< xyvc(2) V pup (@) spc(x) A vp(x) >1 2 € Ulrop(@) V pa(2) < velx) Vo pp(@)spp(x) A
va(x) Zpc(@) A vs(2) s FTbh, D = psA & C —psB.

(9 BHABZ ((A->gsB) > psB)sA > psB = (< xy0a (@) V ps@) spa () A vp(x) >| z € U},
(A—=>psB) »rsB = {<Cx, (uala) Avs (@) V pp(a)s alx) V us(x)) ANwp() >z e U, H pup() <
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(uaCx) Aws(x)) V ps(x)svp(x) = Galx) V up(x)) A vp(a2),#,B & ((A —>5psB) = sB).

A0 BHRH A —>psC = {<xua(x) V pc (@) spalx) A velx) > x € UY,B—>psC = (< xyv5(x) V
pucx)sup(x) N ve(x) >| x € Uy (A »psC) N (B >5sC) = {< 2, (wa(@) A v(2)) V pela),
(ua(@) V s @) A we(@) >| 2 € UY,A N B = {< 2o (@) A (@) 042 V vs(2) >| z € UL, ((A N
B) = 5sC) = {<xyval@) V vs(2) V puc (@) s (pa (@) V (D) A ve(x) > 2 € U, i (valx) A vs(x)) V
pe(x) < va(a) V vp(x) V pc(x) 18, ((A > 5sC) N (B —>5sC)) & (A N B) —»1sC).

AD BHHAH A —>psB = {(< 2,04 (@) V pp(2) spa (@) A vp(2) > 2 € U}, A —>ipsC = {< 2,04 () V
pcCx) s puax) N velx) >z €U}, (A—>psB) N (A—>rsC) = {<<xyvalx) V (us (@) A pe(x)) pua () A
(op(x) V ve(a)) >l 2 € U,BU C={<xous(x) V pc(x)sv5(x) A velx) >| 2 € Uy, A > s (B U
O ={<z,u(@®) V us(@) V pe (@) ypa) A vp(@) A we(@) >z €U H v (@) V (ua(@) A pe(2)) <
valx) V ps(x) V pc(palx) A (op(x) V velx)) = palx) A vs(x) A ve(x), B, ((A —>psB) N
(A —=>sC)) S (A—=ps (B U O,

A2 WA AN B = {< xspa(x) A pp(@)svalx) V vs(2) >| x € U},A N (A >psB) = {< x,
palx) N(oalad) V us(@))svalx) V (ua(x) A vg () >z € Uy B pa () A ps(2) = pa(x) A (valad) V
28 () sva(x) V vp(x) <wvalz) V (ualx) A vp(a)), 15, AN BZ AN (A—gsB).

3 EHERHRRE

AT E Sodv AR R R RS MR AR SRS TE AR IR B T R A b E B B R B R AR 3K i
ROt RS

EX 6 & PRWFE,P LM _ICEE @5 —~ MIEE AR, & LT RO

(My) @:P X P> P REBPEEMH;

(R) XTFHE—EBEAEN . XTE_TERIBWHN;

(A)a@®@b<cHBHMNYa <b—>crab,c € P.(R, >) W P LT,

ENX T R L W ER R HE (residuated lattice) , 3

(O L EHHREX(®, =) ;

(i) <L, ®@,1 > RHHAMIT 1 FZHLR,XE 12 L WBCKIT: X L #idfE <L, ®, »>.

AR X 6 FIE X 7,45 HRFIREHEME L WTF.

EX 8 ZJmHUFS, N, =) B — MR A, R T F &4 8oL

(O N EREH.BPACBH,ANCZ BN C;

(2) > RTHE-ANLEAW, B CH,A—>BC A—C;

3) > XFE-NLTES PWACBH,B>CZ A~ C;

(4)ANBCS CHHUY4AC B—C;

G NHEGERRE.HMANB NC=AUNBNO;

(6) N WREXHEBPANB=BNA;

(D N BURBRMTBHU N A=A

EE s Ej—ﬁgﬁ<IFS, ﬂ » —>Ips ) ﬂ*’@ﬁi%ﬂ%’%

iEB W A,B,CRERM I NEHREBWE, RIEE X8, BEIEHIT.

(D HAC BB pa(x) < pp(@)sva(x) > (@), bl pa (@) A pre (@) < s (@) A pe(a) sva() Vo
ve(x) = vp () V e (@), BANCT BN C.REEX 8. )

(2) F(3) HRPEHEHBIE.

B3 FHEHANBSCRopua (@) A us(x) < pe(x) yva(x) V vp(x) = ve (@) s (ua () A ps(2)) V
~upx) < pelx) V —ps () = pa(2) V —pp(x) A (ua(x) V —ps(a)) <pc(x) V —ps(x) = palo) V
—pp() < pca) V —us(x) = pa () < pc(x) s Bl pa () < wp (@) Vo pe (). valx) V vs{x) = velx) =
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(va(x) V vg(2)) N —vp(x) Zve(x) A —vplx)s = valz) A —wp(x) V (vp(x) A —ve(x)) Z=velx) A
—vp(2) = va(x) N —vp(x) = ve(x) A —vp(x) = valx) = v (@) s Bl yua () = pp(x) A velx), BT LA
ANBCC,HBACB—>C.HBEM M (@ <us(@) V pc(@)vala) = pp(x) A ve(a) 18,4 () A
—op(x) <(up(x) V puc(@) A —vs(x) =palx) A —up(x) <(vg(x) A —vp(x)) V. (ue(x) A
—vp(x)) = palx) N —vs(x) < pc(x) N —v(2) = palx) < pcla) s Tl spa(x) A pe(x) < pe(a).

va () = pp(x) N velx) = va(2) V —up(x) = (us(x) N velx)) V —pp(x) = vp(2) V —pp(x) >
(us(x) V —pus (@) A (uc(x) V —up(x)) = va(x) V —pp(x) Zvc(x) V —up(a) = valx) = vel(x) BY
PLyovalx) V vg(x) = ve(a).

% 148,ANBCCYAMSA C B~ C R

(5).(6) BiE.

(DUNA=(1,0 N{<zpal@ma(@ >z €Ul ={<x:,1 A pa(2),0 V uala) > x € U} =

A.
22 ERTR, =JndH 25, N, —ms) B B A4
4 N

B0 BT A TR R O T A SRS AR R A M B A SO A B S v T
FEREMERE T LR A, E, AR R T AENE T - E SR T RE W
BT A0 E BB B2 BT R T R AR AT - SRR R AR T AU R
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A New Intuitionistic Fuzzy Implication Operator

CHENG Huirui, BAO Xincai, DU Jiao

(a. College of Mathematics and Information Science;b. Henan Engineering Laboratory for Big Data Statistical Analysis

and Optimal Control;c . College of Computer an Information Technology, Henan Normal University, Xinxiang 453007,China)

Abstract; A new implication operator is constructed by combining the concept of fuzzy implication based on the theory of
intuitionistic fuzzy sets. It has been proved that the operator satisfies some important properties such as boundary, regularity,
and monotone. On this foundation, it is proved that this implication operator and intuitionistic fuzzy intersection operation can

form the intuitionistic fuzzy residuated lattice,

Keywords ; intuitionstic fuzzy sets; implication operator; residuated lattice



