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Multi-attribute Decision-making Based on Trapezoidal
Intuitionistic Fuzzy Numbers TOPSIS Method

ZHOU Xiao-hui,  YAO Jian, Wu Tian-kui

(Business School , University of Shanghai for Science and Technology . Shanghai 200093 , China)

Abstract: For multi-attribute decision-making problems, in which the values of attributes are
trapezoidal intuitionistic fuzzy numbers,a method of TOPSIS multi-attribute decision making based
on trapezoidal intuitionistic fuzzy numbers was proposed. A Hamming distance formula for
trapezoidal intuitionistic fuzzy numbers was defined. By this Hamming distance formula the
distances between each program and the positive ideal-solution as well as the negative ideal-solution
of the trapezoidal intuitionistic fuzzy numbers were calculated. The relative closeness to the ideal-
solution of alternatives was acquired and the ranking of the alternatives set was conduted by
comparing the relative closeness of alternatives. The result of a numerical example further
illustrates the practicality and efficiency of the new extended TOPSIS method.
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Fig.1 Trapezoidal intuitionistic fuzzy number graph
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Tab 1 Trapezoidal intuitionistic fuzzy decision matrix
LR Al HEFERES an WFRSETT @y P& RS as
Ay ((1,2,3,4);0.7,0.2) ((2,3,4,5);0.5,0.4) ((3,4,6,7);0.7,0.2)
P, Ay ((4,5,6,7);0.6,0.3) ((1,3,5,6);0.6,0.3) ((4,6,7,9);0.5,0.4)
Az ((2,4,5,8);0.5,0.4) ((2,3,4,5);0.8,0.2) ((1,3,6,7);0.6,0.4)
A ((3,5,6,8);0.5,0.4) ((2,3,4,5);0.8,0.2) ((2,4,5,7);0.7,0.1)
P, Ay ((1,2,3,4);0.8,0.0) ((3,4,5,8);0.5,0.4) ((3,4,6,7);0.7,0.2)
As ((2,3,4,6);0.7,0.2) ((1,3,5,8);0.6,0.2) ((1,2,4,6);0.7,0.2)
Ay ((5,6,7,8);0.5,0.2) ((2,4,6,7);0.6,0.3) ((2,4,6,7);0.8,0.1)
P3 Ay ((1,2,3,4);0.8,0.1) ((4,5,6,8);0.7,0.2) ((1,4,5,6);0.5,0.4)
As ((2,3,4,5);0.7,0.0) ((2,4,5,7);0.5,0.4) ((3,4,6,8);0.7,0.2)
F 2 IIAHEILEETE B AR R 0K AR B
Tab 2 Trapezoidal intuitionistic fuzzy weighted normalized decision matrix
LxK il AR @ MRS a, T e RES as
A ((0.063,0.126,0.189,0.252);0.7,0.2) ((0.126,0.189,0.252,0.315);0.5,0.4) ((0.189,0.252,0.378,0.450);0.7,0.2)
P, A, ((0.088,0.112,0.134,0.156);0.6,0.3) ((0.022,0.066,0.112,0.134);0.6,0.3) ((0.088,0.134,0.156,0.200);0.5,0.4)
A, ((0.088,0.175,0.221,0.350) ;0.5,0.4) ((0.088,0.133,0.175,0.221);0.8,0.2) ((0.046,0.133,0.221,0.308);0.6,0.4)
A ((0.171,0.284,0.375.,0.450) ;0.5,0.4) ((0.113,0.171,0.225,0. 284) ;0.8,0.2) ((0.113,0.225,0.284,0.396) ;0.7,0.1)
P, A, ((0.026.,0.050,0.076.,0.100) ;0.8,0.0) ((0.076,0.100,0.126,0. 200 ;0.5,0.4) ((0.076,0.100,0.150,0.176) ;0.7,0.2)
Ay ((0.088,0.133.,0.175,0.263);0.7.0.2) €(0.046,0.133,0.221,0.350);0.6,0.2) ((0.046,0.088,0.175,0.263);0.7,0.2)
A ((0.284,0.375,0.396,0.450);0.5.0.2) ((0.113,0.225,0.375,0.396);0.6,0.3) ((0.113,0.225,0.375,0.396);0.8,0.1)
P, A, (€0.026,0.050,0.076,0.100);0.8.0.1) ((0.100,0.126,0.150,0.200);0.7,0.2) ((0.026,0.126,0.126,0.150);0.5,0.4)
A, ((0.088,0.133,0.175,0.221);0.7,0.0) ((0.088,0.221,0.221,0.308);0.5,0.4) ((0.133,0.175,0. 263,0.350);0.7,0.2)
=3 BEAEREME.AERAR
Tab 3 Trapezoidal intuitionistic fuzzy positive and negative ideal solution
LR UIE S
», A" ={<(0.088,0.175,0.221,0.350);0.7,0.2>,((0.126,0.189,0.252,0.315);0.8,0.2),((0.189,0. 252,0. 378.,0. 450) ;0.7,0. 2) }
A ={<(0.063,0.112,0.134,0.156);0.5,0.4>,((0.022,0.066,0.112,0.134);0.5,0.4),((0.046,0.133,0.156.,0. 200 ;0.5,0. 4> }
’, A" ={<(0.171,0.284,0.375,0.450) ;0. 8,0.0>,((0.113,0.171,0.225,0.350) ;0. 8,0. 2>, (0. 113,0. 225,0. 284,0.396) ;0.7,0. 1) }
A ={(0.026,0.050,0.076,0.100):0.5,0.4>,<(0.046,0.100,0.126,0. 200) ;0.5,0.4), (0. 046,0. 088,0.150,0.176) ;0.7,0. 2) }
P, * = {((0.284,0.375,0.396,0.450) ;0.8,0.0), ((0.113,0. 225,0.375,0.396) ;0.7,0.2) , ((0.133,0.225,0. 375,0.396) ;0. 8,0. 1) }
A ={(0.026,0.050,0.221,0.076):0.5,0.2>,¢(0.100,0.126,0.150,0. 200) ;0.5,0.4), (0. 026,0.126,0.126,0.150) ;0.5,0. 4> }
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