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Abstract ; In order to help linguistic information be more natural, as well as reduce loss of information while reason-
ing, this paper proposes a method for linguistic truth-valued intuitionistic fuzzy reasoning with truth-valued qualifi-
cations, by combining with the linguistic truth-valued lattice implication algebra. This paper studies the concepts of
linguistic truth-valued intuitionistic fuzzy hesitancy degree, consistency degree, incompatibility degree, and related
properties. By calculation of linguistic truth-valued intuitionistic fuzzy consistency degree, truth-value reasoning is
reduced. The method of truth-valued qualifications reasoning is given and further detailed steps for reasoning com-
putation are demonstrated. An example is given to illustrate that the method is more effective in dealing with linguis-
tic truth-valued intuitionistic fuzzy reasoning with both comparability and incomparability.
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1.1 EREHE

FEH BRI AE | Atanassov >R SR J& B FndE SR
JEEEFART GRS TR —E AW, B, |
A SN

EX 1 & X R—AREE, X i —
/I\Eﬁ*ﬁ*ﬁ%zzj‘:lz: {<w,u(x),v(x)>lxeX} | H
Hou(x) :X—[ 0,118 o(x) :X—[0,1] S5t A

(O SH I R w () FNAESR IR bR v () , ELXFFA 1 i
HreX, 0<u(x)+v(x) <1 i 7,

TEE RIS A 7 (x)= 1-u,(x) —v,(x)
(Ve U)K« B TAMMBIEE, 1E Zadeh KL

WD, % u, (x) B BT A Mysm e, W 1-
w, () JEAEREEE B w, (x) +1-u, (x) =1, XA
FAREKE , OO BRI S R B AR

VAR E RO A R RBE 7, (v) W R
m(x)=1-u,(x)-v,(x), % u,(x) 8 v, (x) BRI
INIE a7 (oo ) R L OO/ INERCHS R I HL (o) 22461
S w,(x) 38 v, (x) 240 B A — 2K,

1.2 ARLESEEEREMALE
o T TR M SR A B RIACEL,

FECES BT B B BOHIA B (LTV-IFA) BIAE
BUR U A RSO0 B AT B (6L TV -
IFA) .

WIESEH = {h,1i=1,2,3} ,h,<h,<h, , HrH
A by = “FE by = — " by =“AEH ", JUIE
FEMEE C={c1j=1,2] ,c;=t, BI“E" c,=f, A
M7, ANTCIEE BAEME ERARELL, 50 = 1A, B,
C,J],K,St W A=(h,,t) ,B=(h,,t),C=(h,,t),]J=
(hy.f) ,K=C(hy,f) ,S=(hy.f) o

EX 2 FE SN IR T A R 2 AR
Ly 30y = {A,B,C,J,K,S} W XHERE (R, 1), (h, f) €
Ly ey s U Chyyt) (g o f)) FRB—IST0H & HAE
ELERIXS, B (Chyy0), Chyyf)) R (hy 1) =
Chiof) o

EX 3P L= (LI, U, N)REANICIES A
{8 BB 6LTV-TFA , 5 1 fis .,

(4.))
(B.J))
(B.K)
(&%)
(C.K)
(€9

1 ARTESEEEREMENENE
Fig.1 Structure diagram of six-element linguistic truth-

valued intuitionistic fuzzy lattice

TEZSTCHE & HAE BB A LI b, (4, )) M
(C,S) 735k LI i RKIT AR /N,

XERECChiy ), Chyf)) s (Chyt)  (Chyof)) €
Lo, H, i, k0 e {1,2,3} ,GEL “—" “V",
RARE AL B X ([

D) (Chiyt), Chyy f)) — (Chyyt), Chyy f)) =
(Choin (3300130 98 5 (s sy of) ) 5

(2) (Chiyt), Chyu )V (Chyyt), Chyyf)) =
(Chosiy +8) s Choaniony o) ) 5

3)(Chiyt), Chiy ) N (Chyyt), Chyy ) =
( (hmi,.u,;,-) ), (hmin(j,l> J))s

4) (Chiyt) , (hy o))"= ((hagyst) 5 (R of) ) o

Bk LI iz snsk 1~3 Fis,
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R1 ATEFHEERRMEERIZHE(>)
Table 1 Implication of six-element linguistic truth-valued

intuitionistic fuzzy lattice (—)

ot (A)) (B,K) (C,5) (B,]) (C,K) (C,])
(A,)) (A,)) (B,K) (C,8) (B,)) (C,K) (C,])
(B,K) (A,)) (A,]) (B,K) (AJ) (B,]) (B,])
(C,8) (4,) (A,) A1) (4,)) A,]) (4,)
(B,J) (A,]) (B,]) (C,K) (A,)) (B,])) (B,))
(C,K) (A, ) (A)) (B,)) (A]) (A, ) (A,))
(c,)) (A,]) (B,]) (C.]) (A,)) (B,])) (A,])

R2 ATESEHEEXEMERIEE(V)
Table 2 Disjunction operation six-element linguistic truth-

valued intuitionistic fuzzy lattice ( V)

(A (BK) (€,8) (B,)) (C,K) (CJ))
(A1) (A ) (A)) (A) (AD) (A) (A,D)
(B,K) (4,)) (B,K) (B,K) (B,]) (B,K) (B,])
(€,8) (A,]) (B,K) (C,S) (B,]) (C,K) (C,))
(B,J) (A,]) (B,]) (B,]) (B,]) (B,])) (B,))
(C,K) (A,)) (B,K) (C,K) (B,])) (C,K) (C,))
(¢,)) A, B, (¢,)) (B, (€, (6))

®3 ANEFHEEREMESEEE(N)
Table 3  Conjunction operation of six-element linguistic

truth-valued intuitionistic fuzzy lattice ( /)

oL (A (BK) (C,S) (B,)) (C.K) (C,J])
A, (A (B,K) (C,S) (B,]) (C,K) (C.J)
(B,K) (B,K) (B,K) (C,S) (B,K) (C,K) (C,K)
(€,8) (€,9) (€,8) (€,9 (€,8) (€, (C,9)
(B.)) (B,J) (B,K) (C.,8) (B,]) (C.,K) (C.])
(C,K) (C,K) (C,K) (C,S) (C,K) (C,K) (C,K)
¢, ¢,y (€,K) (€9 (¢,)) (€K (CJ)

2 BEEREEEEBRMAEE

EX 4 TEiE T EEE A, XHE RS
HHAEE M XS (Chyyt), (B, f)) € L, 7, =
(m 10<k<2} F5T1 LI, 52 TL((h, ), (hy,
N) = HOo<i<j<2 WFRII((h;,1), (R, 0))H
EEa=B-RIENERANY TR RE S

FEZSTOE 5 EAE B BORIAS i S B
BRI A 3 . B ) (AR WA B, 7, ARFR
“—fg m, RECEENE

EE 1 ANTUIET EEECEE T BT H
{H ELSEARXT AE BR AT

1) A NEAE T B B BRI A 3 A4, B

(A, 1), (B,K)M(C,S);

2) —MRAB IR S B A B XA 2 A4 /)
(B,)H(C,K);

3) AEE MBI F FAE B BOWIXA 14 J)
c,ns

SRR AR L 4 T B m e L,

D)X m=(A,))i,i=3 Hj=3, A I(m) = 7, =
T3-3= T3

Mm=(B,K)IF,i=2 Hj=2,tH (m) = 7, =
T (=T

YBm=(C,S)If,i=1 Hj=1,18 II(m) = 7, =
T-n=To3

2) M m=(B,))if,i=2 Hj=3, 1A} II(m) = =, =
T 3= Ty

B m=(C,K)IF,i=1 H j=2 1A II(m) = 7, =
T (y=T5

3N m=(C,)HA},i=1 Hj=3, 10 II(m) = 7, =
T3-1y= T2o

Hrp LI, FAiE S B AR BRIEE -, W
2 fis

n-U

T

2 ARLESEEEREMRGRESHE
Fig.2 Structure diagram of six-element linguistic truth-

valued intuitionistic fuzzy hesitate degree
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EX 6
[b, b, bn](ai,biELV(3X2),L.:1,2,"‘,m,j:
1,2, ,n) HiGHEHEEWEHE WA Y B WG
5 ELAE EL AR OC 20 LR

&rﬁjﬁA:[a] a2 am]sB:

AB= |V (a Nb) V(g Nby) e Vo, AB,)

il 1

A°B=1[a b c]°i j k]=

[(a Ni) V(bATD)V (ecNiD))
(Ca Nj) V(bAJV (ecNj))
((aNE)YV (BAE)V (¢ AB))]

EXT WAMA BIRE S B E A,
TR w € Ly (3, , E I F FLAE BRI AH 25 B
T(A/A") (u) BV A" 7E A BRIE R AR,

T(A/A") (w)=u,(x) O, Yuel,,, (1)

EX 8 B ARA YT A,
XERE 1 € Ly (30, , 8 O F FAE BRI A AH 25 B
H S(A/A") (u) B A'TE A BRE T BIAAHZA TR,

S(A/A") (u)=v,(x) Om, Yu € Ly;, (2)

EX9 & BB PG EEEEBE,
HiE & L BB C &K T(B/B) Fl S(B/
B)WEEIT.

T(B/B") (v)=T(A/A") (u) ° up(u,v) YveLy,,,
(3)
S(B/B") (v)=S(A/A") (u) ° ve(u,v) YveLys,,
(4)

EX 10 % B HIET HEEAE, B
i T(B/B") (v) .S(B/B’") (v) Ml B #i 15, iz &
.

up(y)=T(B/B") (uy(y)) Yy e Y  (5)
vp(¥)=S(B/B") (v,(y)) Yy e Y  (6)

3 REREHIRET RAE
3.0 HEREMNES AEEREHEE
TEZ IR 3T BOE O] 2k 5 HE B
IR SNG4 I
CH A-B (KT

H&e A (/DETHE)
R B’ (4518)

HT EIRFORIE A T R B BOM] 4 B Y
A e

LN A(uy ,v,)—B(ug,vy) (jtﬁﬁjﬁ%)
H&%E A'(uy,v,) (/INETHE)

K B'(uy vy) (45i1)

H A(u,,v,) ,B(uy,v,) A" (uy,v,) B (uy,
v ) PR T BAH BB AR

BT LA LR 9 B A R R
Ay ,w,) =B (uy,vy) Ir 3235 1T 5 HAH B 5B
KR R ARG FEAIH/NETEZ A (uy ) il 2 A
BRI B (uy,v,) o

SR, ELAEL PR SE A9 T 5 LB B 8 O 4 B 7 v
55 E HAH BBy A b, mE B T —
ASH B S AL, AR R b T AN R A
DN ELAR P 25 e A (wy yv,) FTA (uyyo,0 ) BOAHE
A Wi 1S RIEATIE, I K 4h
S Buy ,00) ST IRAIE S B (uy 0y ). K
I F7E L 2 i rp | PRI N Ry A HLAAR N 25
TR MR T R B A T HERE
32 HEREMESEEEREMEEE X

LR R E AT 7 L 8 AR A Rk R
LRI .

1)#%éﬁﬂﬂﬁA(uAavA) JB(uy,vy) A" (uyy0,) it
A3 tRiAk e P ) e ok 5

2) HACu, o) BEATRRE , 235 A (uy 0,) 5
A, v, ) WIEF BAH B CERIARZARE T(A/A") (u)
S EAH BB S(AZ7A7) (u)

3) IS TCIE R RO 2R 4
KHT$E A(u, ,v,) —B(uy,v,) b —A~ Xxy E1Y
INTCIHE S A BB R Re:A(uy,v,) —B (uy,
vp) o ZNTCHT B FLIE BLOEASOR A ZR 0 5 7« (A,
1), ( h,- S))—=(Chyyt) (b f)) = (( hmin(3,37i+k,3—j+1) s
t) s (Roinga i of) ) 3

4) 35k T(A/A") (u) (S(A/A") (w) 5 Ry
B8 KR B(uy,v,) 5 B (uy ,v,) WG B
BOMIAZEEE T(B/B") (v) Ml & HAE EL WA A AH
¥ S(B/B") (v) ;

S)HI B (g, vp) RIRANE S tH B (uy, 0y ) B
ug'(y)=T(B/B") (uy(y) ) 0" (y)=S(B/B") (v,(y)) o

LR R E AT 7 L O AR HE BBk
AR 3 PR,

b e L sy [
T S(A/A") s [srB) T
JHABRE JABX FRE

B3 HEEREMESEEEREMERE LR
Fig.3 True value limit of linguistic truth-valued intu-

itionistic fuzzy reasoning process
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B2 N TR, A a0 R 2 .
PUES/ &8 U E = N DA B NI S W 1) & S Rl |
7 B, RS ARETE T HOK e (X HLR % A K
i, IR L )

e BUsE X 5 vy 11,2,3] 401k
INIKIRATFOK B 3 ASEEDR

WA RR X LGB B B0 AR < KR
i, ]

A= (—ME AEFR) /1+ (FETE, AE R ) 72+
(PRI, —Mefi) /3

W B FR Y LIIE T B BRI« T Rk
K,

B=(FICE , RS IE) / 1+ (R, AR R ) 72+
(— M dEH ) /3

FH IF-THEN R0 234881 H i) 28 50w 2 - an 2k
XJEA MY JZB,

LR 40 A” Ry AR AR R X R B %
FeAEFART A = (B AEHR) /1+(— M,
e 2+ (FE TR, F TR ) /3

FHECE R S 1) o 75 (B L AR A By 1k o
mr.

1) ¥ A,B,A"#FTfEL ARG I 0K

A= [(B,]) (C,]) (C,K)]
B=[(C,S) (C,]) (B,])]
A'=[(A,)) (B,)) (C,9)]

2)HEMARE T(A/A") FIAHIZRTE S(A/A")

T(A/A") (B)=u,(1) Oz, =(h,,t) V 7, =
(hy,t)=A

S(A7A")Y (J)=v, (1) Om, =(h,,f) V 7, =
(huf):J
[ B ] A

T(A/A")(C)=B S(A/A") (=]

T(A/A")(C)=C S(A/A") (K)=S

M T(A/A") (u)=A/B+B/C+C/C

S(A/A") (u)=J/J+]/J+S/K

3) HI/NTCHR & BAH H B C R R, SR i B
1E B BRGE T 1iE 5 2,

R, = A —> B = [(B)J) (CJ) (CKI]—
[(¢,s) (¢.)) B.)HI= [(BK) (AJ) A4,))]

T(B/B'") (v)=T(A/A") (u) °uz(u,v) =
[A B C]° [B A Al = [B A A] =B/C+
A/C+A/B

S(B/B') (v)=S(A/A") (u) °wr(u,v) =
J J S1e° [K J Jl=1[K J J] =KS+
J/J+J/]

4)H B RBRER B,

up(1)=T(B/B") (uy(1))=T(B/B") (C)=8B

vp(1)=S(B/B") (v,(1))=S(B/B")(S)=K

[f)¥fu, (2)=T(B/B')(C)=A
ve(2)=S(B/B")(J)=J
u,(3)=T(B/B')(B)=A
v (3)=S(B/B")(J)=J

W B'=(B,K)/1+(A,])/2+(A,])/3

Bl B = (— M B, — e fB) /1 + (B B AR R

) 72+ (AEH H AR IR) /3
ZERRUIXS LY B BOKIRIT AR K

4 HEEE

ASCH H HE BT R AR IEE (5 S
PEATALER 20586 AT A NI R R A
SRS T A0 R 4 i A O LA AR PR AT O 5O
] PR BRI T IR BE BT, > T R
FErP R, SEBIUe , BAE PR E 1Yl = HAH
L RSOR] HHE BHL 7 vk A A AT L 5 R T L ) R
R CEAR, NP TR ERER
TE T LR B ROR HE B 5 % N T oS e A, XU
DA A N AT
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