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Linguistic truth-valued intuitionistic fuzzy multi-attribute decision
making based on TOPSIS
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(1. School of Computer and Information Technology, Liaoning Normal University, Dalian 116081, China; 2. School of Mathematics,
Liaoning Normal University, Dalian 116081, China)

Abstract ; For multi-attribute decision making problems with fuzzy linguistic-valued information, in this paper, we
propose a linguistic truth-valued intuitionistic fuzzy multi-attribute decision making approach based on the technique
for order performance by similarity to ideal solution ( TOPSIS), in combination with the traditional TOPSIS
approach. On the basis of linguistic truth-valued intuitionistic fuzzy algebra, in our approach, we used linguistic
truth-valued intuitionistic fuzzy pairs to express fuzzy linguistic-valued information that is both comparable and
incomparable. We define the normalized distance algorithm for linguistic truth-valued intuitionistic fuzzy pairs and
discuss its related properties. We propose linguistic truth-valued intuitionistic fuzzy positive and negative ideal
points by calculating the distances between the attribute values of every scheme with positive and negative ideal
points to obtain their relative degree of closeness. From the ranking result of the relative degree of closeness, we can
determine the best scheme. We give an example to illustrate the reasonability and effectiveness of our proposed
decision-making approach.
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(hyy ))FICChy, 0), Chy, ) ZIBIEIH—ARHEE Y

die(CChyy ), Chyy 1)), (Chyy 1), (hyy ) =
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EE{E ﬁ*ﬁ*ﬁx‘—f((hlat)’(hlyf))*n((h’j’t)’

(hy, ) ZIEEIE— A E
die((Chyy t),Chyy ), (Chyy 1), (hy, ) =
[1-3]+[1-4]_5
8 8

T2 MAEEM((h, t), Chy ), (Chy,
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Table 1 Assessment of each company index
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T FLE ELOE O T AR
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3 2 1 2
0.l Xx—+02x—+015x—+02x—+
8 8 8 8

5
0.15x0 + 0.2 ><§=0.281 25

W HE AT A5, d (A, A")=0.25,d(A,, A*) =
0.262 5,d(A,, A*)=0.275,
QFFA, GiEH HEEREMAEE T RZ
BfBHEE]
d(A, A7) =

2 wjdlu‘(ru ’r,'i) =

i=1
0.1d; (ry, ,r1) +0.2d,; (r},,r,) +
0.15d,,; (rp5,r5) + 0.2d, (1 ,17) +

0. 15d|u‘(r15 ,r;) + O'zdm‘(rlé ’r(:) =

O.l><O+0.2><i+0.15><i+0.2xi+
8 8 8

0.15 x%+0.2x0=0.25

[FIBAT 15, d(A,, A7)=0.28125,d(A,, A")=
0.268 875,d(A,, A”) = 0.256 25,
T TR A, SR T S R R N
d(A,,A7)
T, AT +d(A, A
0.25
0.281 25 + 0.25
AP 15, C(A,) = 0.529 4,C(A,)=0.505 9,
C(A,)=0.4729,
5) MRIEARXT ML B C(A,) X% A, ST HER
A, > Ay > A, > A

(4,)

=0.470 6

it , A2 A,
2 MR 3 23l R SR PR T8 5 (A 8
PERGTE A,

x2 EBHNEMNESEZE

Table 2 Linguistic variables for weight of attributes

WE AR X IV 4 = FA R 5

EHAR (0,0.1,0.3)
A R (0.1,0.3,0.5)
g (0.3,0.5,0.7)
gy (0.5,0.7,0.9)
Ew = (0.7,0.9,1.0)
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Table 3 Linguistic variables for attributes

WE AR Xk Rz A = AR K

liifzess (0,1,3)
EEp=v/it (1,3,5)
— el (3,5,7)
R4 (5,7,9)
e[S (7,9,10)

1) BERGEAGE R BRI, B = A i)
BOLAFOR MRS R K@ MR 4 R,
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Table 4 The decision matrix R’ and weights of attributes
Al G, G, G, G, G, G
A, (3,5,7) (3,5,7) (3,5,7) (3,5,7) (7,9,10) (1,3,5)
A, (7,9,10) (3,5,7) (1,3,5) (3,5,7) (3,5,7) (1,3,5)
A, (5,7,9) (1,3,5) (3,5,7) (5,7,9) (3,5,7) (3,5,7)
A, (3,5,7) (3,5,7) (5,7,9) (0,1,3) (1,3,5) (5,7,9)
R (0,0.1,0.3) (0.1,0.3,0.5) (0,0.1,0.3) (0.1,0.3,0.5) (0,0.1,0.3) (0.1,0.3,0.5)
x5 ERIMRFELERE V
Table S The fuzzy weighted normalized decision matrix V
a4 G, G, G, G, Gs G
A, (0,0.05,0.21)  (0.04,0.21,0.5) (0,0.06,0.23) (0.03,0.17,0.39)  (0,0.09,0.3) (0.01,0.1,0.28)
A, (0,0.09,0.3) (0.04,0.21,0.5) (0,0.03,0.17) (0.03,0.17,0.39) (0,0.05,0.21) (0.01,0.1,0.28)
A (0,0.07,0.27) (0.01,0.13,0.36) (0,0.06,0.23)  (0.06,0.23,0.5) (0,0.05,0.21) (0.03,0.17,0.39)
A, (0,0.05,0.21)  (0.04,0.21,0.5) (0,0.08,0.3) (0,0.03,0.17) (0,0.03,0.15) (0.06,0.23,0.5)

BEXS Lt i1, A TARGESCHR [ 16 ] o B B3 057
ETHR DR IRV RE AT X L, sk 6 s, ik
6 R, PR OT A B R A, VRO SR AE AR, 1]
AICTTERA G B, ERENHF IR,
Ay A AR R A RS R AN [ A PO T U
1) A SCHR [ 16 ] 1907 200 37 1 B 7R
T T SCHK [ 16 ] A3 5 (5 H 2 IE 10 %) 8 P AT

PR, P BT TR (E R R X A L {E
a3 AR AEER 23 19 05 B AR TH B AR sk ok X B &
R HE Py 285 SR — S WY RE W 5 2) AR S 1 B AU A
BOUEIE 2, M SCHR [ 16 ] AL E ik S EE X,
WA 7 e = f B B R b R B A —
AR R | N i 25 B 1 e 5 2R A ARG B R

®6 HEXTLE
Table 6 Algorithm comparison
28 SCHR[16] AEE
rn=(1,1,1), n=(1,1,1) ri=((hs, t),(hs, ), ry=((hy, ), (hs, /)
IEFRAR ry=(1,1,1), ri=(1,1,1) ry=((hy, 1), (hs, 1)), ri=((hy, ), (hs, /)
rs=(1,1,1), rg=(1,1,1) rs=((Chs, 1), (hs, [)), re=((hy, 1), Chs, /)
r=(0,0,0), r,=(0,0,0) r=((hy, 1) (hyy 1)), = ((hyy 1), Chy,y f))
UL Y r;=(0,0,0), r,=(0,0,0) r3=(Chy, 1) (hy, ), re=((hy, £) ,Chy, f))

r;=(0,0,0), r,=(0,0,0)

rs=(Chy, 1), (hy, ), rg=((hy, 1), Chy, f)

577 5845 IE B 2 [ B

d(A,, A*)=5.18, d(A,, A*)=5.21
d(A,, A")=5.15, d(A,, A")=5.21

d(A,, A*)=0.28125, d(A,, A*)=0.25
d(Ay, AT)=0.2625, d(A,, A*)=0.275

507 5845 SO AE R () A B

d(A,, A7)=1.18, d(A,, A")=1.21,
d(Ay, A7)=1.15, d(A,, A7) = 1.13

d(A,, A7)=0.25, d(A,, A")=0.28125
d(Ay, A")=0.268 875, d(A,, A”) =0.256 25
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C(A,)=0.186, (A,)=0.188,
C(A;)=0.183, (A4,)=0.178

C(A,)=0.470 6, C(A,)=0.529 4
C(A,)=0.5059, C(A,)=0.4729
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A,>A>A>A,
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