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New Group Decision Making Method in Interval —triangular
Fuzzy Setting Based on TOPSIS

Li Min Su Bianping Zhang Qiangqgiang

(Xian University of Architecture and Technology, Xian 710055, China)

Abstract In multiple attribute group decision making, because every expert has his own knowledge and ex-
pertise, different experts have different weights for different attributes. A new method to determine the
expert’s weights is put forward based on the TOPSIS method in interval— triangular fuzzy setting. If the eval-
uation value is close to the positive idea evaluation value and far away from the negative ideal evaluation value it
will be given a large weight; Otherwise, the evaluation value will be given a small weight. Experience shows
that the weight of experts determined by this method has a significant effect on solving practical decision —
making problems. A new method of multiple attribute interval— valued intuitionistic fuzzy group decision mak-
ing is presented in this paper, including the attribute weights are completely known, partly known and com-
pletely unknown. Finally, the feasibility and validity of this method are proved by our examples.
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1 DM
B, B, Bs B,

(0.45,0.55);0.70; (0.20,0.30);0.35; (0.55,0.75);0.90; (0.60,0.65);0.75;
(0.80,0.95) (0.40,0.40) (0.95,1.00) (0.80,0.85)

(0.63,0.76) (0.32,0.37) (0.82,0.93) (0.71,0.78)
(0.25,0.30);0.40; (0.35,0.40);0.45; (0.30,0.35);0.40; (0.25,0.30);0.35;
(0.45,0.50) (0.50,0.55) (0.40,0.50) (0.40,0.45)

(0.36,0.43) (0.43,0.48) (0.38,0.42) (0.33,0.38)
(0.25,0.35);0.50; (0.35,0.40);0.45; (0.40,0.45);0.50; (0.75,0.80);0.85;
(0.65,0.75) (0.50,0.60) (0.60,0.70) (0.90,0.95)

(0.43,0.57) (0.43,0.48) (0.48,0.55) (0.83,0.88)
(0.80,0.85);0.90; (0.70,0.75);0.80; (0.70.0.75);0.803; (0.25,0.35);0.50;
(0.95,1.00) (0.85,0.95) (0.85,0.90) (0.60,0.70)

(0.88,0.93) (0.78,0.83) (0.84,0.89) (0.43,0.55)

2 D
B, B, B B,

(0.60,0.65)30.70; (0.45,0.55)30.60; (0.75,0.80);0.85; (0.50,0.65)30.70;
(0.70,0.80) (0.70,0.85) (0.95,1.00) (0.85,0.95)

(0.68,0.72) (0.57,0.66) (0.83,0.89) (0.66,0.77)
(0.55,0.60);0.70; (0.25,0.35);0.50; (0.45,0.55);0.60; (0.65,0.70)30.75;
(0.80,0.95) (0.60,0.70) (0.65,0.75) (0.85,0.95)

(0.66,0.77) (0.43,0.55) (0.57,0.63) (0.73,0.80)
(0.60,0.65);0.70; (0.75,0.80);0.85; (0.30,0.35);0.40; (0.20,0.30);0.35;
(0.75,0.80) (0.90,0.95) (0.45,0.50) (0.40,0.45)

(0.68,0.73) (0.83,0.89) (0.38,0.43) (0.32,0.38)

(0.60,0.70)3;0.80; (0.30,0.40);0.50; (0.50.0.60);0.70; (0.35,0.45)3;0.50;
(0.85,0.90) (0.60,0.70) (0.80,0.90) (0.60,0.70)

(0.75,0.83) (0.45,0.55) (0.65,0.75) (0.47,0.55)
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3 Lﬂ3
B, B, Bs B,
(0.65,0.70);0.80; (0.70,0.75);0.80; (0.55,0.75)3;0.90; (0.25,0.30);0.35;
Ay (0.85,0.95) (0.90,0.95) (0.95,1.00) (0.40,0.45)
(0.76,0.83) (0.78,0.84) (0.82,0.93) (0.33,0.38)
(0.25,0.30);0.40; (0.70,0.75);0.80; (0.25,0.35);0.35; (0.20,0.30);0.35;
Ay (0.45.0.50) (0.85.0.95) (0.40,0.45) (0.40,0.45)
(0.36,0.43) (0.78,0.83) (0.33,0.38) (0.32,0.38)
(0.70,0.75);0.80; (0.45,0.55);0.60; (0.40,0.45);0.50; (0.65,0.70);0.75;
Ay (0.90.,0.95) (0.70,0.85) (0.60,0.70) (0.85.,0.95)
(0.78,0.84) (0.57,0.66) (0.48,0.55) (0.73,0.80)
(0.30,0.35);0.40; (0.70,0.75);0.80; (0.25,0.35);0.35; (0.45,0.55);0.70;
Ay (0.40,0.50) (0.85.0.95) (0.40,0.45) (0.80,0.95)
(0.38,0.42) (0.78,0.83) (0.33,0.38) (0.63,0.76)
D+
B, B, B B,
(0.57,0.63);0.73; (0.45,0.53);0.58; (0.62,0.77);0.88; (0.45,0.53);0.60;
A (0.78,0.90) (0.67,0.73) (0.95,1.00) (0.68,0.75)
(0.69.0.77) (0.55,0.62) (0.82,0.91) (0.56.,0.64)
(0.35,0.40);0.50; (0.43,0.50);0.58; (0.33,0.42);0.45; (0.37,0.43);0.48;
A, (0.57.0.65) (0.65.0.73) (0.48.,0.57) (0.55,0.62)
(0.46,0.54) (0.54,0.62) (0.43,0.48) (0.45,0.52)
(0.52,0.58);0.67; (0.52,0.58);0.63; (0.37,0.42);0.47; (0.53,0.60);0.65;
Ay (0.77.0.83) (0.70,0.80) (0.55,0.63) (0.72,0.78)
(0.63,0.71) (0.60,0.67) (0.45,0.51) (0.62,0.68)
(0.57,0.63);0.70; (0.57,0.63);0.70; (0.48,0.57);0.65; (0.35,0.45);0.57;
Ay (0.73.0.80) (0.68.0.75) (0.68.0.75) (0.67.0.78)

(0.67,0.72)

(0.67,0.71)

(0.61,0.67)

(0.51,0.62)
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5 Du
B, B, B B,
N r(0.65,0.70)30.80; r(0.70,0.75)30.80; 7 r(0.55,0.75)30.90; ] r(0.60,0.65)3;0.75; 7]
1
L(0.85,0.95) i L(0.90,0.95) i L(0.95,1.00) i L(0.80,0.85) i
A r(0.55,0.60)3;0.70; ] r(0.70,0.75);0.80; ] r(0.45,0.55)3;0.60; ] r(0.65,0.70);0.75; 7]
i L(0.80,0.95) i L(0.85,0.95) i L(0.65,0.75) i L(0.85,0.95) i
A (0.70,0.75);0.80; 7] [(0.75,0.80);0.85;7] (0.40,0.45);0.50; 7] (0.75,0.80);0.85; 7]
3
L(0.90,0.95) i L(0.90,0.95) i L(0.60,0.70) i L(0.90,0.95) J
A (0.80,0.85);0.90; 7] (0.70,0.75);0.80; 7] [(0.70.0.75);0.90;_ (0.45,0.55);0.70; 7]
4
L(0.95,1.00) i L(0.85,0.95) i (0.85,0.90) i L(0.80,0.95) J
6 D*
B] Bz Ba 81
\ r(0.60,0.65)30.70; ] r(0.20,0.30)3;0.35; 7 r(0.75,0.80)350.85; r(0.25,0.30);0.35; 7
1
L(0.70,0.80) i L(0.40,0.40) i L(0.95,1.00) i L(0.40,0.45) i
A r(0.25,0.30);0.40; 7] r(0.35,0.40);0.45; r(0.25,0.35)3;0.35; ] r(0.20,0.30);0.35; 7]
: L(0.45,0.50) i L(0.50,0.55) i L(0.40,0.45) i L(0.40,0.45) i
A M(0.25,0.35);0.50; 7] (0.35,0.40);0.45; 7] (0.30,0.35);0.40; 7] (0.20,0.30);0.35;7]
3
L(0.65,0.75) i L(0.50,0.60) i L(0.45,0.50) i L(0.40,0.45) J
A M(0.30,0.35);0.40; 7] (0.30,0.40);0.50; 7] (0.25,0.35);0.35;7] (0.25,0.35);0.50; 7]
s
L(0.40,0.50) J L(0.60,0.70) J L(0.40,0.45) J L(0.60,0.70) _
7 D
B, B, B By
A r(0.56,0.63);0.69; ] r(0.45,0.54);0.59; r(0.62,0.77);0.89; r(0.46,0.54);0.61; 7]
1
L.(0.78,0.90) i L(0.67,0.75) i L(0.96,1.00) J L(0.70,0.77) J
A (0.34,0.39);0.48; 7] (0.41,0.48);0.57;7] (0.33,0.40);0.44 ;7 (0.33,0.42);0.47;7
2
L(0.55,0.67) i L(0.64,0.68) i L(0.47,0.56) i L(0.53,0.60) J
A M(0.53,0.59);0.68;7] M(0.51,0.58);0.64;7] [(0.36,0.42);0.47; 7 (0.55,0.61);0.66;
3
L(0.77,0.83) i L(0.70,0.80) i L(0.57.,0.64) i L(0.73,0.79) i
A M(0.59,0.66);0.74; 7] [(0.57,0.64);0.71;7 r(0.48,0.57);0.62;7] (0.35,0.45);0.56; 7]
1

L(0.77,0.84)

L(0.78,0.87)

L(0.70,0.76)

L(0.65,0.78)
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8 D’
B B, B B,
M(0.11,0.13);0.14;7 [(0.18,0.22);0.24;7 [(0.09,0.12);0.13;7 M(0.12,0.14);0.15;7
Ay
1(0.16,0.18) 1L(0.27,0.30) 1 (0.14,0.15) 1L (0.18,0.19)
[(0.07,0.08);0.10;7 M(0.16,0.19);0.23;7 [(0.05,0.06);0.07;7 M(0.08,0.11);0.12;7
A»
1L(0.11,0.13) 1L(0.26,0.27) L(0.07,0.08) 1L(0.13,0.15)
M€0.11,0.12);0.14;7 [(0.20,0.23);0.26;7 r(0.05,0.06);0.07;7 r(0.14,0.15);0.17; 7
As
L(0.15,0.17) 1(0.28,0.32) 1L(0.09,0.10) 1 (0.18,0.20)
M€0.12,0.13);0.15; 7 M€0.23,0.26);0.28;7] M€0.07,0.09);0.09;7 M(0.09,0.11);0.14;7
Ay
1L(0.15,0.17) 1(0.31,0.35) L(0.11,0.11) 1(0.16,0.20)
9
A A, As Ay
d; 2.29 2.47 2.33 2.30
d; 1.29 1.45 1.32 1.29
Ci 0.3603 0.3699 0.3616 593
(k) }
3: E1aE2’E39 Qaj Q;j
alisalh (12) (13)
14 , D, 7
4 5. W=(0.2,0.4.0.15,0.25)
’ ~ ~ -
D =(a ,‘j>4><4 QT WA oy 8
6: At
A7 ) dl‘ 96{2‘ ’dg‘ 9d4‘ 96{17 ’d; sd; 7(/{;
7 (23) 6 7 9
8:
A, >A>A >A, (A,
b
b
, (0.2,0.3,0.5), (13)
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.10
10 D(1)
B, B, B B,
[(0.60,0.66);0.75; 7 (0.53,0.61);0.65; 7 (0.62,0.77);0.86; r(0.62,0.77);0.89;7
" [ (0.80,0.91) 1 L0.74.0.82) 1 L.96.D 1 L.96.D ]
r(0.35,0.39);0.49;7 r(0.50,0.57);0.64;7 [(0.33,0.42);0.44;7 r(0.37,0.42);0.48; 7
o | (0.56.0.64) ] | (0.71,0.80) ] | (0.48.0.56) ] | (0.54,0.61)
r(0.58,0.65);0.71;7 r(0.50,0.55);0.61;7 r(0.37,0.43);0.47;7 r(0.57,0.63);0.69;7
o | (0.81.0.87) ] | (0.66.0.76) ] | (0.56.0.64) ] | (0.74.0.81)
r(0.49,0.56);0.62;7 r(0.58,0.65);0.71;7 r(0.42,0.51);0.55;7 r(0.30,0.38);0.46; 7
A [ (0.65.0.65) ] | (0.78.0.88) ] | (0.61.0.68) ] | (0.54.0.64)
W=(0.2,0.4,0.15,0.25) , D' =(a ;)i
o =way. 11 . .12
11 D/(l)
B, B, B B,
r(0.12,0.13);0.15;7 (0.21,0.24);0.26; 7 (0.09,0.12);0.13; 7 r(0.16,0.19);0.22;7
o [ (0.16,0.18) 1 L0.30,0.33) 1 L.14,0.15) 1 L.24,0.25)
r(0.07,0.08);0.10; r(0.20,0.23);0.26; 7 r(0.05,0.06);0.07;7 r(0.09,0.11);0.12;7
. [ (0.11.0.13) ] | (0.28.,0.32) ] | (0.07.0.08) ] | (0.14,0.15)
r(0.12,0.13);0.14;7 r(0.20,0.22);0.24;7 r(0.06,0.06);0.07;7 r(0.14,0.16);0.17;7
o [ (0.16,0.17) 1 L0.26,0.30) 1 L0.08,0.10) 1 L0.19,0.20)
r(0.10,0.11);0.12;7 r(0.23,0.26);0.28;7 r(0.06,0.08);0.08;1 r(0.08,0.10);0.12;7
" [ (0.13.0.13) ] | (0.31,0.35) ] | (0.09,0.10) ] | (0.14.0.16)
12
Al A, As Ay
di 2.37 2.62 2.53 2.56
di 1.26 1.47 1.37 1.40
c; 0.3471 0.3594 0.3513 0.3535

:A2>A/I>A.‘%>AI9 : A?-
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H=

0.15 < w1 < 0.2390.26 < w

4
j: 1’2733472(1)1' =1

» << 0.3,0.18 < wy << 0.21,0.26 < wy < 04103 << wiww; =0,

i=1
max1.68w, +0.81w, +0.57w; +1.20w, , (M—3)
s.t. WEH.
. (0.23, 0.26, 0.18, 0.33) .
D' (2), 13 , 14
.
(18) i Cij s 15 , (20) (0.394,
0.190, 0.134, 0.282). D' (3), 16
. 17
13 D'(2)
B, B B3 B,
r(0.13,0.14);0.16; 7 r(0.12,0.14);0.15; 7 r(0.11,0.14);0.16; 7 r(0.15,0.18);0.20; 7
o 1 (0.18,0.21) 2 1 (0.17,0.20) 1(0.17,0.18) 1 (0.23,0.25) J
r(0.08,0.09);0.11;17 r(0.11,0.12);0.15; 7 r(0.06,0.07);0.08;17 r(0.11,0.14);0.16; 7
o 1 (0.13,0.15) i 1(0.17,0.18) i L (0.08,0.10) 1(0.17,0.20)
r(0.12,0.14);0.16; 7 r€0.13,0.15);0.17;7 r(0.06,0.08);0.08;17 r(0.18,0.20);0.22; 7
- 1 (0.18,0.19) 1 (0.18,0.21) 1(0.10,0.12) 1(0.24,0.26)
r(0.14,0.15);0.17; 7 rc0.15,0.17);0.18; 7 rC0.09,0.10);0.11;17 r(0.12,0.15);0.18;7
A 1 (0.18,0.19) 1(0.20,0.23) 1 (0.13,0.14) 1(0.21,0.26)
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A A, A Ay
d;” 2.29 2.47 2.34 2.31
d; 1.28 1.45 1.32 1.31
Ci 0.3585 0.3699 0.3607 0.3619
A >AL A AL :A,.
15 ay; Ci
B, B, B; B,
Ay 0.85 0.25 0 0.75
A, 0 0 0 0
A 0.83 0.56 0.12 0
Ay 0 0 0.45 0.45
16 D' (3)
B, B, B, B,
[(0.22,0.25);0.27;7 [(0.09,0.10);0.11;7 r(0.08,0.10);0.12;7 r(0.13,0.15);0.17;7
Ay
[ (0.31,0.35) [ (0.13,0.14) [ (0.13,1.13) 1 L0.20.0.22)
r(0.13,0.15);0.19; 17 r(0.08,0.09);0.11;17 r(0.04,0.05);0.06;7 r(0.09,0.12);0.13;7
Ay
[ (0.22,0.26) 1 L.12,0.13) [ (0.06,0.08) | (0.15,0.17)
r(0.21,0.23);0.27;7 r(0.10,0.11);0.12;7 r(0.05,0.06);0.06;7 r(0.16,0.17);0.19;7
Aj
1(0.30,0.33) 1L(0.13,0.15) 1.(0.08,0.09) 1(0.21,0.22)
r(0.23,0.26);0.29;7 rc0.11,0.12);0.13;7 r(0.06,0.08);0.08;17 r(0.10,0.13);0.16; 7
Ay
1(0.30,0.33) L(0.15,0.17) 1L(0.09,0.10) 1(0.18,0.22)
17
Al A, As A,
d;" 2.28 2.48 2.32 2.3
d; 1.29 1.47 1.31 1.29
ci 0.3613 0.3722 0.3609 0.3593
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