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Abstract : Based on set pair logic, in this study, we define the set pair implication type according to the basic fuzzy

inference method. We then discuss the basic mode and method for the single domain by analyzing the value of a

connection number. Furthermore, we propose the concept of set pair relation and expand the inference method to in-

clude the connection domain. In addition, we prove some basic theorems. The results provide certain reference val-

ues and guidance for the development and improvement of the set pair analysis theory.
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A58, MEE VN EARZAFOLT A 5 I Wi i R
TR H B, FYA il A MR A BRE T, A il
(M ELRE Dh BERIANE 2 BE =35 W AEAE I R —1
FHEAR FESALI RS, 8 T & 42
FGEHbZ ) VR LASE S AT B e R
RBOIFAT R 2 TR 2R AE S IHEN T
HETHa A ARSCLLEN B 1 A 7 i h
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1 Ext#H
1.1 EARER

YT — i A, MRS R H R A
IFREE 58 a b o, WIRDEE A B BAE R R MEE R
é&ﬂ@ﬁﬁiﬁ,lﬂﬂzu =a+bi+g, HAZMIE X HE
F14) i R B Ay ST i R

EX 1 WEXNGENES S, HWG u.S —
Il =a + bi +¢j} Wik,

u(AV B) =u(A) V u(B)
u(A N B)=u(A) N p(B)
p(A) =p(A)
WIFRBRSS w A S LAY AR K%, w(A) FRAEE X4
RA M IE, M EEX A LR FAERT,
PR X i A A A

EX 2 STTHESFARX AR B, B HAEX A,
B i & B X ) — V)R AE A w(A) = w(B)
PR AL B ASEAT, IFICEA =B,

EX 3 WX E A MEMER pn(A) =1,
MFK A H S-ELATE

EX 4 WREXTE A W EAE R pw(A) =i, W
FRA Ry S-ASHf 2 A

EX S WEHREXTATEA W EAE N w(A) =5, W
FRA Ny S-{BAmdt

EX 6 X THEX A A, MRHAEEN
a(A), THEER c(A)j, WHAHHERE N b(A) =1 -
a(A) —c(A), Havll A B EAE A

p(A) =a(A) +b(A)i +c(A)j (1)
KH:0<a(Ad),b(A),c(A) <1, HilEH—1bL5
B a(A) +b(A) +c(A) =1,

WA,B e S, u(A)=a(A) +b(A)i+c(A)jHl
w(B)=a(B) +b(B)i+c(B)j, FIRTAEXEERE
JEE R BE 53 S0 A T RUSASORY 12 %8 ) Je SR 0], D A
B A B e S B E AT .

u(AV B)=u(A) Vu(B) =
max{a(A),a(B)} + (1 — max{a(A),a(B)}| -
min{c(A),c(B)} )i+ min{c(A),c(B)}j

w(A N B)=u(A) \Nu(B)=
min{a(A),a(B)} + (1 —min{a(A),a(B)} -
max{c(A),c(B)} )i+ max{c(A),c(B)}j

u(A) =p(A) =c(A) +b(A)i +a(A)j
1.2 EEER
AEAB,CeS
u(A)=a(A) +b(A)i +c(A))
u(B) =a(B) +b(B)i +c¢(B)j
pu(C)=a(C) +b(C)i +c¢(C)j
T SR A R
R R
u(ANA) =p(A) ,u(AV A) =pu(A)
EE2 S
u(ANB)=u(BNA),u(AV B)=u(BV A)
EE3 W
p(AV (ANB))=p(A) u(AN(AV B))=u(A)
R4 45
u((ANB) NC)=p(AN(BANC))
u((AV B) VC)=p(AV (BVC))
ERS R
p(ANV (BNC))=p((AV B) N (AV C))
p(AN(BVC))=p((ANB)V (AAC))
ERO6 FEATECHE (S, V., N) PHEEKICL A
/NG, Hige
pr(A) Vj=p(A) u(A) Nj=j
u(A) V1=1,u(A) N1 =u(A)
ERT XA, w(A) =u(A)
EES  ERE
u(A N B)=pu(A N B) u(AV B) =u(A N B)

2 ExtIEE
2.1 EXREE

BN A« x 52 o " WBRRFPR A HIWT A « FRN
HH BT, BB X PR EX S, A Tk
TN AR AR AR X 1Y, RIVH: AR AT FHIE R Ak R,
FRANWTA] A X HIW ] HEAEIC A

m(A) =a(A) +b(A)i+c(A)j

EXT XTHMAA . xjEa”F“B . x &
b” FR“H A, W B AHERA] iEfEA—B, #AB
B3Ry BT H W) IR Ay B X4

FEX 8 EXFIW RS RN

u(A—B)=u(A) V u(B)=
max{c(A),a(B)} + (1 - max{c(A),a(B)}| -
min{a(A),c(B)|)i +minja(A),c(B)}j
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XN A) o3 SN B E A E 3 A
J7 IR T A R AR 2 — R R U Y A
BT 2, 2 % M 3 S RURE 550 1 28 (%) #b
5583,
2.2 BRiIRIHEIHEE

W u(A) = a(A) + b(A)i + c(A)jpu(B) =
a(B) +b(B)i + c(B)j WX T LA 45 A EE XS 2 5
XA

EX9 WRA-BHEMEIu(A—B)=1, 1
PR A — B X x X E BHC oy S-H,

EX 10 MR A—BMEMENuw(A—B) =i,
WFR A — B X} x SEXANHRE , 120 S- i o

EX 11 R A — BWEEN w(A — B) =],
WIFR A — B X« FXHE, Bch S-1#.

ER9 X THEXE A,B, HEE 5N
pu(A) =a(A) +b(A)i +c(A)j
u(B)=a(B) +b(B)i+c(B)j

WA DL P BT

D)4 AX x h S-FLamdl, W A — B 5 B 4

2) % A Xt g SR, WA — B Xt x Wk S-

3) 4 B Xt x A S-FANE, W A — B XF x WK S- By

4) % B X x Ay S-fEdmal, WA — B 5 A ¥,

IERR RIS,

1) #A AR« S- 5 g, Bl w(A) = 1, W

u(A—B) =
max{c(A),a(B)} + (1 — max{c(A),a(B)} -
min{a(A),c(B)})i + min{a(A),c(B)}j=
max{0,a(B)} + (1 —max{0,a(B)} -
min{1l,c(B)})i + min{l,c(B)}j=
a(B) + (1 —a(B) —c(B){)i+c(B)j=pn(B)

Blu(A—B)=p(B), It A— B 5 B %{H,
2) 8 ARt x Ny S-BAE, B w(A) =5,
mw(A—B) =
max{c(A),a(B)! + (1 —max{c(A),a(B)} -
min{a(A),c(B)})i + min{a(A),c(B)}j=
max{1l,a(B)} + (1 -—max{1l,a(B)} -
min{0,c(B)})i + min{0,c(B)}j =
1+(1-1-0)i+0=1
Blu(A—B)=1, Ntk A—BNS-H
3)#F B X R S-H Ak, Bl w(B) = 1, W
mw(A—B) =
max{c(A),a(B)} + (1 —max{c(A),a(B)} -
min{a(A),c(B)})i + min{a(A),c(B)}j=
max{c(A),1l + (1 —max{c(A),1} -

min{a(A),0})i + min{a(A),0}j =
I+ (1l-1-0)i+0=1
BMlu(A—B)=1, HitA—BHS-H
4) 4 B X x Ay -, B w(B) =j, W
u(A—B) =
max{c(A),a(B)} + (1 —max{c(A),a(B)}| -
min{a(A),c(B)})i + min{a(A),c(B)}j=
max{c(A),0} + (1 - max{c(A),0} -
min{a(A),1})i + min{a(A),1}j =

c(A) + (1 =c(A) —a(A))i+a(A)=p(A)

Bl (A —B)=u(A) =m(A) FIA—B5A i,

ER 10 # u(A) = a(4) + b(A)i + c(A)],
w(B)=a(B) +b(B)i+c(B)j, H AXfx N S- A
FEATRR, A .
D)4 BXf o 2l S-FLfiml, W A — B 2y S-FL;
2) 4 B X x A S-{Bi, W A — B 2y S-ANHE .,
3) % BXF x hy S- AN E i, W A — Bl S- A
B E

UEM . AR w(A) = i, AR SO,

u(A—B) =
max{c(A),a(B)} + (1 —max{c(A),a(B)}| -
min{a(A) ,c(B)})i + min{a(A),c(B)}j=
max{0,a(B)} + (1 - max{0,a(B)} -
min{0,c(B)})i + min{0,c(B)}j =
a(B) + (1 -a(B))i

Ma(B)=1,u(A—B)=1,A— BN S-H;

M a(B)=0,u(A—B)=i,A— BN S-AHiE,
Rk,

TR BHRHEHHMN, #ABCe S, H
u(A) =a(A) +b(A)i+c(A)j
pu(B)=a(B) +b(B)i+c(B)j
pu(C) =a(C) +b(C)i +c(C)j

HA—>BXtx N S-EH,B—>CXtxlyS-H, MAC
Xfx o S-FL,
R mzasA->BXaxRhS-H,H.

u(A—B) = u(A) V u(B)= 1, W uca) H
w(B) WEEVLH—TH1, Hu(B)= 1,0
HEBI Mu(C)= 1, TREEIu(A>C) =

1B A CA xRS, #Hup(d)= 1, XH
B—CXt xRy S-EH MLHu(C)= 1, BIFFA—
CXtxhS-H , JFEE,

Kb F A X 25 UM H ) — B O, R 1,
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®1 EXNEESEE w(A)=a(A) +b(A)i+c(A)j
Table 1 Set pair inference and posture ,UJ(AT) - a(B}) + b(BW,)i + c(BT )j
T8 R S B abc JONGR At MRS B AT #r ) A, — B, B R 5E A
1 B % % a=cb>a S-1 u(A, —B)=
2 B T BB a=cb=a  S-HH w(A) V (w(A) Awp(B))=
3O U EHRa =0 > b >0 SR max{c(A,) ,minfa(A,),a(B)} | +
4 WP fEWHE a=c,b =0 S-fE¥y (1 = max{c(A,),min{a(A,),a(B)}|} -
5 [ —% HERFE a >e,b =0 S- 1 [A] min{a(A,) ,max{c(A,),c(B)}|})i+
6 [ Y WEH a>ce>b  SHFE min{a(A,) ,max{c(A,),c(B)}1j
7 A% S BEE e > ca>b>c SHF EX 15 WREMNZE G A, — B, FEEA
8§ [ MG MEH a>cb>a  SHIE pw(A,—B,)= 1, WFA — B REE, fHiLH
O R - WRH a<cb=0 SR S5
10 B U WR¥a <0 <b<a SR EX 16 WREXNZEEK A, — B, WEEN
1 ¥ =% SR <cb >ab <c S-HK (A, —~B,)=i, JUFR A, — B, HRMAHIE, LN
12 % Y% BURH a<cb>c SR S- AR,
- O EX 17 WREXNZ G A, — B, IWEEHN
’ S F o R w(A, —B) = j, WA, — B, IR, FHCH S-1K.
14 A RE AN E c=0,a< . ERE12 HuA)= a(A) +b(A)i+c(A,)j F

F TS 1~12 B a # 0,¢ # 0 5 FIEARMISERT
B =0,b#0,a # 0N HENFHAFES, EXFHERSE
SHAIE IR T —— IR

JH 4 X6 i A e 1 PR AL e 4 L 5 SR A
Wb e A N AT S L) | S VRN a7/ TR
e
2.3 Wi ETHEE

A ) A BRI U] AE [ — AR 0 e
1), AE LS AE TR AR S WL EDE N « 2 o, Wy
& b 7 BYSEXHHERL A W K 2 NAETT « Ay, BT
AMETXHYX 2 DA, H#MARRA, .«
Ea, B, .y b7 MAEAE A, — B, i g
HEFEAIUNEAS G ], Ry T A PRI A )t 3 FL 2
HEEX] e R AR R IS

EX 12 HE2ANAFMBE X 5 Y, X T1E
BxeX,yeY, fEX UYBHEAMNBE T 5
AR RE B u(x,y)=a+bi+cj, #7a+b=0.5,
NFR « Ay HFEXN KRR MEXSTF Ve € X,
Vy e YEREAEX R, MFK X 5 Y BAEX X

XS KR EAT H RERDSFRIE

EX 13 B X x YT EAENLERIITR
(w,y) ARMIEEAR A X 5 v BB R, i21E
X XY,

MO IR X HEFRAE R R B X x ¥ PRI,

EX 14 TEX x Y A, F B, (EER

w(A) = a(B,) +b(B,)i +c(B,)j, ML FHEFGT .

1)#5 A, X« Ry S- ELaim 8, AR X 25 50 A, —
B, 5 B, %F{H;

2) A5 A, W kg SR AR, W AE X 28 Bl A, —
B, Wk S-F

3)#A A, X x SR S- AN AE i R, D) 2 1 5K
A, =B, R S-IHHIE ;

4) % B, X« O S- HAv A, WAEXT 2 5 5 A, —
B, 5 A, S{EH

5)% B, X x Ry S-R WX 25 50 A, —
B 5 A, Hilli,

IR MR X

D) #7A, X xRy S-Famd, Bl w(A,) =1, N

m(A, —B)) =

p(A) V (u(4) Ap(B,)) =
max{c(A,) ,min{a(A,) ,a(B)) b+
(1 —max{c(A,),min{a(A,),a(B)}|} -
min{a(A,),max{c(A,) ,C(B),) )i+
min{a(A,) ,max{c(A,) ,c(B)) b=
max {0, min{1,a(B,) |} +
(1 —max{0,min{1,a(B, )} -
min{1,max{0,c(B,) |} )i+
min{l,max{0,c(B))}{j=
a(B,) + (1 -a(B) - c(B)i+c(B)j =u(B,)
Bl w(A, —B,)=u(B,), NILEXNZEZTHA, —
B, 5 B, %fH.
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2)# A, Xt xRy SRATE, Bl w(A,) =5, W
w(A, —B) =

m(A) V (u(A,) Nu(B,))=
max{c(A,) ,min{a(4,) a(B,) |} +
(1 —max{c(A,),min{a(A,),a(B)}|} -
min{a(4,) max|c(4,) (B )i +
mina(A,) max|c(4,) ,c(B,)| 1) =
max | l,minio,a(B)) b+
(I = max{1,min{0,a(B,) |} -
min {0, max | l,c(B_},) P+
min{O,max%l,c(B),)Hj=
1+0+0=1
B (A, —B,) =1, BB AAR A, — B,
S-H,
3)H A, X xS SABEE, w(A,) =i, W
u(A, —B)) =

w(A) V (u(A) Nu(B,)) =
max{c(A,) ,min{a(A,) ,a(B},)% P+
(1 —maxi{c(A,),min{a(A,) ,a(B,) | [
min{a(A,) ,max{c(A,) ,c(B,) )i +
min{a(A,) ,maxic(A,),c(B)}}j=
max{0,min{0,a(B,) || +
(1 - max%O,min{O,a(B}) bo—
min{O,max%O,c(By) Fh)i +
min{0,max{0,c(B,) | |j =
O+1:+0=1
Bl w(A, —B) =i, FIEXNZ G A, — B
H S-AHE,
4)# B, X x g S- A, Bl w(B,) =1, NI
p(A, —B,) =

p(A) V (u(A) A u(B,)) =
max{c(A,) ,min{a(A,),a(B)}|} +
(I =max{c(A,),min{a(A,),a(B)}|} -
min{a(A,) ,max{c(A,),c(B)}|})i+
min{a(A,) ,maxic(A,),c(B)}}j=
max{c(A,) ,min{a(A,),1}}| +
(1 —maxi{c(A,),min{a(A,),1}} -
min{a(A,) ,max{c(A,),0f})i +
min{a(A, ) ,max{c(A,),0}}j=
maxi{c(A,),a(A,)} + (1 —maxic(A,),a(A )} -
min{a(A,),c(A) )i +minfa(A,),c(A,) 1]
Ha(A) =c(A), A
u(A, —B,) =

a(A,) + (1 —a(A,) —c(A,))i+c(A,)j=pn(A,)
Ha(A,) <c(A), A
m(A, —B)) =

c(A) + (1 =a(A,) = c(A))i+a(A,)j=pu(A,)
Rk, SEXT 25 A, — B, 5 A, Sl T,
5)# B, Xt a hy S-fBAm, Bl w(B,) =, W
u(A, —B)) =

p(A) V (u(A) Ap(B,)) =
max{c(A,),min{a(4,),a(B,)}}| +
(1 = max{c(4,) ,min{a(A,),a(B)}}| -
min{a(A,) ,max{c(A,) ,c(B)) FE)i+
min{a(A,),max{c(A,),c(B,)}1j=
max{c(A,) ,min{a(A,),0}}| +
(1 —max{c(A,),min{a(A,),0f}| -
min{a(A,) ,max{c(A,),1}})i+
min{a(A, ) ,max{c(A,),1}} =

c(A) + (1 -c(A, —a(A,))i+a(A,)j=p(A,)

Bl (A, —B)=p(A,), WEXMZERA, —B, 54,
RN

3 HEiE

AR SCHE TR B B FEA T B, A T X 4
B RE X, VAL EEST T A9 B 3l A 46 X i BRI X
SRIGRE LT —FhEEXTSC R, DL AR R 56 BRIV L8
B—— BRI, 4 T B AR I A U S A X e B
FEaX, X HERRA Y ST X T A M B 1)
A58 3 I AR A5 AU A4 1 B L T — 43 1) S I
5T H JExt 2 2 5 RSO 32 5 A —Fh kb 78 R 58
e, BEXT I S B AT AN R P ) R
5T, NG & LB G E 3 A s AT Y
(2N = 2 B 2 250220 iy A 1) LA, T L
— et RN A R AR vk R ST AL T A
BBt AT B — AT

SE .
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