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A Multiple and Multi-Dimensional Reasoning Method of
Linguistic-Valued Intuitionistic Fuzzy 2-Tuple

Zheng Hongliang,Pan Chang,Zou Li
(School of Computer and Information Technology , Liaoning Normal University, Dalian 116081, China)

Abstract: Aiming at the problem of information loss in the linguistic-valued reasoning, based on the intuitionistic fuzzy
sets and linguistic-valued intuitionistic 2-tuple representation model,,we extend the multiple multi-dimensional reasoning
methods and propose a multiple multi-dimensional reasoning method based on the linguistic-valued intuitionistic 2-tuple
and an approach of aggregating rules for further reasoning. This method can reduce the information loss effectively during
the reasoning,and we illustrate the rationality by applying this method to the daily example.
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EXT Ba,=((h,,c)(h,c;),y,), k=12, p 2AEE—HIBEFHEEEEM —Jtdl, @, " 2if
T HE SR AR B A OCR
a,®@ya,®, - Dya,=[ ((h,e) (b)) 7)) ((hy,e)(hy,e),y) o ((hye) (hyye,) ) ]
EX8 W ((h;,c,)(hy,ey),y) & HEEEM — I, W ((h,,e,) (hy,ey) y) BIBR T2
( (hn1in(n,rnund(i+y)) ,C1) (hmin(n,l'ollnd(j+y)) ,6,))  v>0,
A;l( (h;ycy) (h_,' ,C),Y)= ( (hmax(l,l'uund(Hy)) ,e),( hmax(l,mund(j+y)) ,¢,))  v<0,
(Chiyey), Chyyey)) y=0.
2 2 YEASORI PR A R 2 1h 22 20 MU ZE Ry, HErb g — U AT Z AR AR iR S EH A
SRR T4 ) £ T 2 AR ) U AL S I R R E
#x, AL (Chyye) , Chyes) )@y @A ((hye) , (hyyey) y) Wy & B ((hyyey), (hyyey) )
A%, T A ((hyyey) , (Byyey) ,y) @y @y Ay, (Chiyey), (hyyey) y) Wy 52 By (Chyyey) , (Byhey) ,y)

%xn IEéAnl( (hi’cl) 9(hj9c2) 7’)’)@\/‘“@\/"41“"( (hL"c]) 7(hj102) ,')’) ,Ijl\uy IEIL:B”( (h[’cl) ’(hj’cz) 7’)’)
%x*%Al*((hncﬁ) 1(hj9c2) ;'y)®v"'®vf4;((hucl) 1(hj’62) ,Y)

Wy J&B" ((hie), (hyey),y)

AREERI R x -eex, FORKATHE " R/NATHE, B R EEIE. TRATR B SERO A AL T A R B 2 (7]
A BB DG 2R, T T4 B R P B AS 1R 0 5 LB 5 1C/E IR

EOEEEICR IR W LURAL AT BB G R, ] L A AT X

BT UL BRI AR — 1 (B RO e i 2 S AR R VR A 3 AL

(1) SER & MU P AfE B

ST T U, P — RO T AT B SRR rp A — 2 MU BT 3R 1) BB
WIKAR IR, ICH IR, IR, -+ IR, ; LU fE B GBI O AT U2 5 a5 BUs 50X IR VIR, -+ IR,
FIRE AR E I SC R IR il / TR A ™ 5 8 BB C &R IR AT R 51858, Prd il e L 8 1%



PSR 4R (AR R 55 40 B 4 11(2017 4F)

FIRALEE B BT

TR AR P L AGE 38 R 1 B BB O BB T G X BOE BT, 15 3
HY 45 R e R

AR 2 AR IR R ETEE T n DTN B C R IR VIR, - IR, . L1 IR, =A,—B, ,1<i<n;

L3 IR, IR, , - IR, BE W —A S E MW R IR, ]I IR=IR, VIR,V --- VIR, 3 IR=IR, /\
IR, \---NIR,;

HHR 4 NHIR AT S5 EEEER R IR #1755 185,

BR 5 HUR KM (3l IME) il 8 13 2I1E FEHES R B .

RA N5 HERE A AL SRR A ] 2 IrR.

(2) RAHIEHER

T SeH e G S BUE B B R ETR P AR A, LA, A, S5 B, B, -+ B, T RA  H
YR 2600 B TR 159 BRI S R IRl ) K/ VAT A 5 IR T E G35, Fhamad a2 3 8 159 B i 4 4%
W BT AR .

TR AR P L AGE 18 R BB I B O BB T Gy X BOE BT, 15 3]
HZE S e R

B2 FHBEETO, i Kb A, A, A, B, ,B,,- B, BENERAIA B,
A A:AI@VAZ@\/ "'®vAm A, :AH@VAZI@\/ "'@vAnl A, :A12®VA22®V "'@vAnz VA, :Alm®\/A2m®\/
"’@vAnm 5B:BI®VB2®\/ "'@vB”;

PR 3 e A 115 IR IR=A—B;

IR 4 BRI AT 5 IR HHATE A i85,

HBR S  BUR KA (st ME) i 8 15 21 F LS B .

RAH G L R A K] 3 .

ERSEIENE = T BRI E R
ZICHIECR A TR S
A B A A, A, A, B.B,, B, A
L wo | wa
4
A B
IR IR, IR,
RE iR
i i
IR — IR —
v iU A —ICHSSY
B B
B2 REMNGHEENTEER B3 REmFEHEENTER
Fig.2 The flow chart of aggregating rules Fig. 3 The flow chart of aggregating prerequisites
then reasoning then reasoning
(3) R/

T e T T BUE, AR T A BT b SRAF T P R — A I R 1) B A
WIXR IR, ICH IR IR, - IR, ;¥5/NaTHE A" 5 HWEHW X R IR, IR, , - IR, #1TR 528155 B, ,
B, -, B, ; fJa FIE & 1 SO AT iUz B s & BUs B X B, B, , -, B, FATR G, R e X 8 15
FIHEIZE R B BRI

SRS T L AR, i3 FHE & (H B BOINACR BCE B Gy, SRS BT, A5 5
HI45 B e =R

R 253 AR ORETHE P n 252 N BRI C R IR, VIR, - IR, " IR,=A,—B, 1 <i<n;



HESE A i BB T 1) 2 T S Sy vk

LI 3:ATHKR IR, IR,, - IR, 55, R s FAT

) p AMEBZEHE BS B - B P BT =A"° IR, 1<i<n, IEF HESBER
Vi RBa
SUR 4N BB - B, MEEEHEEE s wbiEs |
EZ%B&:@%:, A B A
S S SRR (S /IMIE) i 5 S8 A8 )i (A T
HRE T e
SR PR AL YRR P P 4 R, AR IR,
3 LB ;?wl
BT EL R P SIS 2 B T 9 2 0 o R Tl ol AL T

HINAH T X2 —. — 5 T B B AR FRAT T H SR A B in B
P EPEZS [8) T K, (0 55 — 7 1y AR 19 &% R A A5 A AT ] AL H4 4ABSEAERENRER
A A B 2 P B T SE A S 5 BT TR 8 X R T A% Fig.4 The flow chart of aggregating
T GBS 4 22 T, e 2 I T 40 R A A 25 AP IR 4 AT AR
P AR AL A5 BRI R 2 0 R A /KPS e 7
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*1 BREEEEREMEINGEER

Table 1 The linguistic-valued intuitionistic fuzzy evaluation information

seccedents then reasoning

SR

T

An (Chy,H),(hs, L)) (Chy,H) , (hs, L))
Ap ((hy,H),(hsy,L)) (Chy,H),(hy, L))
A (Chy,H), (hy L)) (Chy,H),(hy L))
B, ((hy  H), (hy L))

Ay ((hy,H),(hy, L)) ((hy,H),(hy, L))
Ay ((hy,H),(hy,L)) (Chy,H),(hy L))
Az (Chy,H) 4 (hy L)) (Chy,H) 4 (hs L))
B, (Chy,H),(hy, L))

MAEEBE 3 NEMNIESEHEW X2 ERFKEFEEREMIINERR

Table 2 The linguistic-valued intuitionistic fuzzy evaluation information of a shop

B 5 SAT 4 2 2.

A SF
; e il (e (22 08 N ST Bt
TE}EEHJLKF%%E/J:IE%/fH |:v7k:|Z‘B‘ Al* ((hg,H),(h;,L)) ((hZ’H)’(hg’L))
B X AR A B S B AR T A; ((hy,H),(hy,L)) ((hy,H),(hs,L))
W5 BT IR A&, a5 SRk 3. Ay (Chy, H) , Chy,L)) (Chy, H), Cha o L)

F3 MURGESEEREMITNEER
Table 3 The weighted aggregation linguistic-valued intuitionistic fuzzy evaluation information
Gy =" " G, =" FLBFE” Gy =" P SR EACT
Ay =0.7x((hy ,H) ,(hs, L)) A, =0.7x((h,,H) ,(hs,L)) A3=0.7x((h, ,H),(hs,L))

+0.3%( (hy,H) , (hy,L)) +0.3%((hy ,H), (hy,L)) +0.3x((hy,H) , (hs,L))
= ((hy3,H) ,Chy, L)) = ((hy7,H), (hy L)) = ((h,H),(hs,L))

Ay =0.7x((hy ,H), (hy,L)) Ap=0.7<((h, ,H),(hy,L)) Ay =0.7x((hy ,H), (hy,L))
+0.3x( (hy,H) ,(hy,L)) +0.3x((h, ,H),(hs,L)) +0.3x((hy,H) ,(hs,L))
=((hy5,H),(hy,L)) =((hy,H),(hy3,L)) =((hy,H),(hy3,L))

Al =0.7%((hy  H) , (hy,L)) Ay =0.7%((hy ,H) , (hy L)) Ay =0.7x((hy , H) , (hy,L))
+0.3x((hy, H) , (hs,L)) +0.3x((hy, H) , (hs,L)) +0.3x((hy, H) , (hy, L))
= ((hyp,H),(hs, L)) = ((hy,H),(hy5,L)) = ((hy,H),(hy7,L))

B, =((hy,H),(hy,L))

By =((hy,H),(hy,L))

B* =7
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Table 4 The linguistic-valued intuitionistic fuzzy 2-tuple evaluation information

G, =" dh Rt Gy =" R TRt Gy =" PR HIR(KF
Ay =((hy,H), (hy,L),0.15) Ap=((hy,H),(hy,L),-0.15) Ay =((hy,H), (hy,L) ,0) By =((h,y,H),(hy,L),0)
Ay =((hy,H), (hy,L),0.15) Ay =((hy,H),(hy,L),0.15) Ay =((hy,H),(h,y,L),0.15) By=((hy,H),(hy,L),0)
AP =((hy H),(hy,L) ,=0.15) A5 =((hy,H),(hy,L),0.15) A7 =((hy,H),(hs,L),=0.15) B* =7

3FEDL T, 28 TR BRE S 1 EH B Lukasiewicz Z805E T, 18 5 (H B0 ORI 1018 34 He B0 B
BE MR .
(1) A= i
W1 Nk 4.
HBE2.
((hy,H),(hy,L),0.15)
IR, =(A,®,A,®yA,) =B, =| ((hy, /), (hy,1),=0.15) |\ >[ ((hy, H) , (ha k) ,0) ]
(Chy,H),(hy,L),0)
((hy,H) ,(hy,L),0.15) ]
=| ((hy,H),(hy,L),-0.15)
((hy,H),(hy,L),0)

__( (h,,H),(h,,L),0.15)

IR, =(A,®,A,,®D A,;)—B,=| ((h,,H),(h,,L),0.15) |>[ ((h,,H),(h,,L),0)]
| ((h,,H),(hy,L),0.15)
(Chy,H),(h,,L),0.15)
=| ((hy,H),(hs,L),0.15) |.
(Chy,H),(h,,L),0.15)
3.
(Ch,,H),(hy,L),0.15) ((Chy,H),(hy,L),0.15)
IR =IR, VIR,=| ((h,,H),(hy,L),-0.15) | V| (Chy,H),(h;,L),0.15)
((hy,H),(h,,L),0) ((hy,H),(hy,L),0.15)
((hy,H),(hy,L),0.15)
=| (Chy,H),(hy,L),0.15) |.
(Chy,H),(h,,L),0.15)
o

A*:(Al*@vAz*@vA;%
A"°IR=(A")"°IR=[ ((hy,H),(hy,L),~0.15) ,((hy,H) ,(hy,L),0.15) ,((hy,H),(hy,L),
((hy,H),(hy,L),0.15)
-0.15) ]°,| (Chy,H),(hy,L),0.15) |= [ ((hy,H),(hy,L),=0.15) ].
(Chy,H),(hy,L),0.15)
HIRS.
B" =[((hy,H),(hy,L),-0.15) ] =((hy,H) ,(hy,L)).
SRR R VARG EKTIE ((hy ,H) |, (hy, L)) BVAEH .
(2) A TG M
PR 1.0 4.
B2,
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A =(A,@4,), (A, ®A,) "= ((hy,H) ,(hy,L) ,0.15) ((hy ,H) , (hy,L),0.15) ],
A= (A, @ 4,), (A,®A,) "= ((hy,H) ,(hy,L),=0.15) ((h, ,H) ,(h,,L),0.15) ],
A= (A,@0A,) , (A®yAy) "= ((hy,H) ,(hy,L) ,0) ((hy ,H),(hy,L),0.15) ],
B=(B,®,B,),(B®,B,)" =[ ((hy,H),(h,,L),0)((h, ,H),(hy,L),0)].
HBE3.
AZA.@vAz@vA3,
((h,,H),(hy,L),0.15) ((h, ,H),(h,,L),0.15)
IR—AHB—(A)‘HB{((hZ,H),(h3,L),—0.15)((h1,H),(h2,L),0.15) }H
((h,,H),(hy,L),0)((h,,H),(h,,L),0.15)
((hy,H),(hy,L),0.15) ((hy,H) , (hy,L),0.15)
[ (Chy,H),(hy,L),0) ((h.,H),(hz,L)ﬁ)]{((hzﬂ),(hg,w,0.15)((h3,H),(h3,L>,0.15) }
((hy,H),(hy,L),0)((hy,H),(hy,L),0.15)
R 4.
A" °IR=(A")"°IR=[ ((hy,H),(hy,L),=0.15) ,((h,,H) ,(hy,L),0.15) ,((h,,H) ,(hs L),
((hy,H),(hy,L),0.15) ((hy,H) , (hy,L),0.15)
—O.lS)]O[((th),(h3,L),0.15)((h3,H),(h3,L),0.15) ]
(Chy,H),(hy,L),0) (Chy,H) ,(hy,L),0.15)
=[((h,,H),(hy,L),0.15) ((hy,H),(hy,L),-0.15)].
LIRS
B" =[((hy,H),(hy,L),=0.15) | =((hy,H) ,(hy,L)).
SRR IR R ARG E K2 ((hy H) , (hy, L) ), BIEEH &
(3) RA 5 1R
PR 1.3 4.
U2,
((h,,H),(hy,L),0.15)
IRI—(A”(JBVA,Z@VAB)—»BI-{((kz,H),(hg,L),O.lS)}—»
(Chy,H),(hy,L),0)
((hy,H),(hy,L),0.15)
[((hz,H),(hz,L),O)J—{((hz,H),(h3,L),—0-15)],
(Chy,H),(hy,L),0)
((h,,H),(h,,L),0.15)
IRZ:(AZI@VAH@VAB)HBZ:{((hl,H),(hz,L),O.lS)}a
((hy,H),(h,,L),0.15)
((hy,H),(hy,L),0.15)
[ (Chy,H),(h,,L),0)]=| ((hy,H),(hy,L),0.15) |.
{((h3,H),(h3,L),O.15)]
YR 3.
B =A"° IR, =(A")"°IR,=[ ((hy,H),(hy,L),-0.15) ,((h,,H),(h,,L),0.15) ,((h,,H),
((hy,H),(hy,L),0.15)
(h3,L),—0.15)]‘{((%,}1),(hg,L),0.15)}[((hz,H),(h3,L),0.15)j,
(Chy,H),(hy,L),0)
B, =A"°IR,=(A")"°IR,=[ ((hy,H),(hy,L),-0.15),((h,,H) ,(hs,L),0.15) ,( (hy,H) ,(hy,L),
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((hy,H) ,(hy,L),0.15)
~0.15) 1°,| ((hy,H) ,(hy,L),0.15) |= [ ((hy,H),(hy,L),~0.15) .
((hy,H),(hy,L),0.15)
HIR 4.
B* =B VB =((h,,H),(hy,L),0.15) \/ ((hy,H) ,(hy,L),~0.15)=[ ((hy,H),(hy,L),~0.15) ].
HIRS.
B =[((hy,H),(hy,L),=0.15) ] =((hy,H),(hy,L)).
ERF I R IRGE AT R ((hy , H) , (hy, L)), BIEEH &
ARG SO 18 T R o 2 R A 10 2 2 Yl i A AR 550 1) 22 T 2 2 4 B L 1
X L.
PR XT N 7S 01 5 H B O T R AE S H AT
pa(x) €[0,0.3) FRANTCHEF HE BT R DI A 87
wi(x) €[0.3,0.6) F/R/STCIE F H BB TR P« —Hk”;
(%) € [0.6,1]FRARNTCHEF HE BRI TR P« JE% .
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Table 5 The fuzzy evaluation information from experts

P S LRI

Ay 0.3 0.7
Ap 0.7 0.3
Ay 0.3 0.3
B 0.4

Ay 0.2 0.2
Ay 0.2 0.3
Ay 0.2 0.3
B, 0.2

A 1 0.7
AL 0.4 0.7
AL 0.7 0.4
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Table 6 The aggregated fuzzy evaluation information

G, G, Gs HRAEE IR
A, =0.4 A,=05 A,;=03 B, =04
Ay =0.2 Ay =0.2 Ay =0.2 B,=0.2
AF =08 A} =0.4 A =0.6 B* =7
(1) A R 4 3
1 1 1
R,=[0.4 05 03]"0.4=[0.9|,R,=[0.2 0.2 0.2]"0.2=|1|,R=R,VR,=|1|,B*=A"°R=0.8.
1 1 1
(2) REHIFE
0.4 0.2 1 1
R=A—B=|0.5 02|—[04 02]=[09 1],
0.3 0.2 1 1
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B*=A"°R=0.8.
(3) et e R A
1 1
R =[0.4 0.5 0.3]">0.4=|0.9|,R,=[0.2 0.2 0.2]">0.2=|1],
1 1
1
B =A"°R,=[0.8 0.4 0.6]°]0.9|=0.8,
1

1
B;=A"°R,=[08 0.4 0.6]°|1|=0.8,
1

B =B VB, =0.8.
gERNF AN 7.
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Table 7 The result comparison between linguistic-valued intuitionistic fuzzy 2-tuple reasoning method and fuzzy reasoning method

BE Xof o T (H
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