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Fig. 1 Trapezoidal interval type-2 fuzzy set
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Tab.1 Thirteen fuzzy sets

e X [i] — R A 42

Setl A, ((0.35,0.4,0.4,1;1,1),(0.35,0.4,0.4,1;1.1))
A; (€0.15,0.7,0.7,0.8;1,1),(0.15,0.7,0.7,0.8;1,1))
Set2 A, ((0,0.1,0.5,1;1,1),(0,0.1,0.5,1;1,1))
Ay (€0.5,0.6,0.6,0.7;1,1),(0.5,0.6,0.6,0.7;1,1))
Set3 A, ((0,0.1,0.5,151,1),(0,0.1,0.5,1;1,1))
A, (€0.6,0.7,0.7,0.8;1,1),(0.6,0.7,0.7,0.8;1,1))
Setd Ay ((0.4,0.9,0.9,151,1),€0.4,0.9,0.9,1;1,1))
A, ((0.4,0.7,0.7,1;1,1),(0.4,0.7,0.7,1;1,1))
A ((0.4,0.5,0.5,1;1,1),(0.4,0.5,0.5,1;1,1))
Sets Ay (€0.5,0.7,0.7,0.9;1,1),(0.5,0.7,0.7,0.951,1))
A, (€0.3,0.7,0.7,0.9;1,1),(0.3,0.7,0.7,0.9;1,1))
Ay (€0.3,0.4,0.7,0.9;1,1),(0.3,0.4,0.7,0.9;1,1))
Set6 A, ((0.3,0.5,0.8,0.951,1),(0.3,0.5,0.8,0.9;1,1))
A, (€0.3,0.5,0.5,0.9;1,1),(0.3,0.5,0.5,0.9;1,1))
Az (€0.3,0.5,0.5,0.7;1,1),(0.3,0.5,0.5,0.7;1,1))
Set7 Ay (€0.2,0.5,0.5,0.8;1,1),(0.2,0.5,0.5,0.8;1,1))
Ay ((0.4,0.5,0.5,0.651,1),(0.4,0.5,0.5,0.6;1,1))
Set8 A, ((0,0.4,0.6,0.8;1,1),(0,0.4,0.6,0.8;1,1))
Ay (€0.2,0.5,0.5,0.9;1,1),(0.2,0.5,0.5,0.9;1,1))
Ay (€0.2,0.6,0.7,0.8;1,1),(0.2,0.6,0.7,0.8;1,1))
Set9 A; ((0,0.2,0.2,0.4;1,1),(0,0.2,0.2,0.4;1,1))
Ay (€0.6,0.8,0.8,1;0.8,0.8),(0.6,0.8,0.8,1;0.8,0.8))
Setl0 A; (€0.4,0.6,0.6,0.8;1,1),(0.4,0.6,0.6,0.8;1,1))
Ay ((0.8,0.9,0.9,1;0.2,0.2),0.8,0.9,0.9,1;0.2,0.2))
Setll A; ((0,0.2,0.2,0.4;0.2,0.2),(0,0.2,0.2,0.4;0.2,0.2))
Ay ((0.6,0.8,0.8,1;1,1),(0.6,0.8,0.8,1;1,1))
Setl2 A; ((0.2,0.6,0.6,1:1,1),€0.2,0.6,0.6,151,1))

A; (€0.2,0.6,0.6,1;0.2,0.2),(0.2,0.6,0.6,1;0.2,0.2))
Setl3 A; (€0.6,1,1,151,1),(0.6,1,1,151,1))

A; (€0.8,1,1,1;0.2,0.2),€0.8,1,1,1;0.2,0.2))
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Tab. 2 Ranking values with different methods
N EES
wa Sckl10]  sc#k[13] Scik[14] LS LT L] A7k
«=0.1,8=0.9 e=1  WHSNT s A=0.9
Setl Ay 0.52 0. 94 0.42 0.42 1. 000 0.58 0. 54 0.56
As 0.48 1. 29 0.57 0. 46 0. 980 0. 55 0.59 0.51
Set2 Al 0. 40 0.70 0.25 0.16 0.910 0.41 0. 38 0. 39
A 0. 60 1. 20 0.75 0.55 1. 000 0. 60 0. 60 0.55
Set3 Ay 0. 36 0.70 0. 37 0.16 0. 870 0.41 0.38 0. 39
A, 0. 64 1. 40 0.62 0. 64 1. 000 0.70 0.70 0. 64
Setd Ay 0.39 1.70 0.43 0. 88 0. 580 0.77 0. 80 0.70
A, 0.33 1. 40 0. 30 0.79 0.570 0. 70 0.70 0. 65
Az 0.28 1.10 0. 27 0.70 0. 560 0.63 0. 60 0. 60
Setb Ay 0. 40 1. 40 0.48 0.75 0. 580 0. 70 0.70 0. 65
A, 0.32 1. 30 0.33 0.74 0.570 0.63 0. 65 0.59
As 0. 28 1. 10 0.18 0.73 0. 560 0.58 0.57 0.57
Set6 Ay 0. 39 1. 30 0.48 0.78 0. 580 0.62 0.63 0.62
A 0. 34 1. 10 0.33 0.65 0.570 0.57 0.55 0. 54
Aj 0.27 1. 00 0.18 0.57 0. 560 0. 50 0. 50 0.47
Set7 Ay 0. 50 1. 00 0. 50 0.61 1. 000 0. 50 0. 50 0.47
A, 0. 50 1. 00 0. 50 0. 54 1. 000 0. 50 0. 50 0.46
Set8 Al 0. 28 0. 90 0. 29 0. 64 0.550 0. 44 0. 46 0.48
As 0.35 1. 00 0.33 0. 65 0. 580 0.53 0.53 0.51
As 0. 37 1. 20 0. 36 0. 69 0.583 0. 56 0.58 0.59
Set9 Al 0. 28 0.40 0 0.16 0. 700 0. 20 0. 20 0.20
As 0.72 1. 60 1. 00 0. 69 1. 000 0. 80 0. 80 0.74
Set10 Ay 0.49 1. 20 0.59 0.52 0. 900 0. 60 0. 60 0. 56
A, 0.51 1. 80 0.41 0.78 1. 000 0. 90 0. 90 0. 82
Setl1 Ay 0. 25 0.40 0 0.12 0. 700 0. 20 0. 20 0.19
A, 0.75 1. 60 1. 00 0.70 1. 000 0. 80 0. 80 0.72
Setl2 A 0.63 1. 20 0.75 0. 45 1. 000 0. 60 0. 60 0.57
A 0. 37 1. 20 0.25 0.41 1. 000 0. 60 0. 60 0. 55
Set13 Ay 0.63 1. 90 0. 82 0.93 0. 980 0. 87 0. 90 0.77
A, 0.37 1.95 0.18 0. 90 1. 000 0. 95 0. 95 0. 85
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A new ranking method of interval type-2 fuzzy sets

ZHOU Lintao,

LI

Hongxing”

( School of Control Science and Engineering, Dalian University of Technology, Dalian 116024, China )

Abstract: The ranking for interval type-2 fuzzy sets is one of the most critical issues in the fuzzy

decision-making domain. The existing methods, however, cannot distinguish the ranking order of

interval type-2 fuzzy sets in some cases. To solve this problem, a new ranking method of interval

type-2 fuzzy sets is proposed based on incentre point of fuzzy sets; and then, a ranking order is defined

according to the ranking value.

Compared with the existing methods, the proposed method can

effectively distinguish the ranking order of interval type-2 fuzzy sets.

Key words: interval type-2 fuzzy sets; incentre point of fuzzy sets; ranking method



