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Abstract

The application of TODIM method is extended to the triangular intuitionistic fuzzy multi-attribute
decision making. First, a new Hamming distance measure formula of triangular intuitionistic fuzzy
numbers is introduced in the classical TODIM method, and an improved dominance degree for-
mula is given. The maximum deviation weighting method is used to solve the triangular intuitio-
nistic fuzzy multi-attribute decision making problem. Secondly, according to the concept of trian-
gular intuitionistic fuzzy numbers score function, the ideal solution is defined and applied to the
improved dominance degree. Finally, the improved TODIM method is used to design the decision
algorithm of triangular intuitionistic fuzzy multi-attribute decision making problem. The feasibil-
ity and effectiveness of the algorithm are verified by a numerical example, and the rationality of
the algorithm is illustrated by comparing it with the scheme to solve triangular intuitionistic fuzzy
multi-attribute decision making problem by using the prospect theory.
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Table 1. Initial decision matrix

= 1. VIR

C C c, c, G,
A4 ((5.7.8):0.7,0.3) ((1.4.5):0.6,0.4) ((3.7.8):0.7,0.1) ((4,7.8);0.6,0.3) ((1.2.5):0.7,0.2)
A, ((4.6,7):0.9,0) ((1.3,4):0.7,0.3) ((3.4.6):0.8,0.1) ((4,6,7):0.8,0.1) ((1.2.4);0.8,0.1)
4, ((6.8.9):0.8,0.1) ((2,4,5):06,03)  ((3,5.6):0.7,0.3) ((4.6,7):0.8,0.2) ((2.3,5):0.6,0.3)
Step 1 FIAIN@) A% 1| M LALEE, 13 2MTAHERSE, Q% 2:
Table 2. Normalized matrix
*® 2. MBI
C C, G
4 ((0.556,0.778,0.889):0.7,0.3) ((0,0.2,0.8):0.6,0.4) ((0.375,0.875,1):0.7,0.1)
((0.444,0.667,0.778);0.9,0) ((0.2,0.4,0.8):0.7,0.3) ((0.375,0.5,0.75);0.8,0.1)
4 ((0.667,0.889.1);0.8,0.1) ((0,0.2,0.6):0.6,0.3) ((0.375,0.625,0.75);0.7,0.3)
C, G,
4 ((0.5,0.875,1):0.6,0.3) ((0,0.6,0.8):0.7,0.2)
((0.5,0.75,0.875);0.8,0.1) ((0.2,0.6,0.8):0.8,0.1)
((0.5,0.75,0.875):0.8,0.2) ((0,0.4,0.6):0.6,0.3)
Step 2 12 H ()R & JE AL :
® =026, @=019, ©=020, ©,=0.14, o,=021,
oK, CNBERE,
Step 3 45 0(5)F IEFEAE AR
x* ={((0.667,0.889,1);0.8,0.1),((0.2,0.4,0.8);0.7,0.3),((0.375,0.875,1);0.7,0.1),
((05,0.75,0.875);0.8,0.1),((0.2,0.6,0.8);0.8,0.1)},
AR AR R LT P 77 R BB RO, 0 3.
Table 3. The distance from each solution to the ideal solution under each attribute
=3 EBTEM TS REEEEES
G C, c c, G,
4 0.2055 0.16 0 0.1708 0.1
4, 02112 0 0.1729 0 0
4, 0 0.213 0.1917 0.0354 0.2433

Step 4 FIH(10)iHH A B C X FSE B C N EE o, :
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w,=1, 0,=073, 0,=077, w, =054, w,=0.81;

Step 5 2 0=1, FIAROMKRADTHELEREC, T, TR AN TR A MRHBEZ, BHAHE
R, dngk 4~8:

Table 4. The dominance degree of the scheme 4, over the scheme 4, under attribute C

T4 BUECTARABMNTARE A HWREE

A A4, A,
4 0 0.2226 —0.8895
4, —0.8571 0 —-0.9017
4, 0.2310 0.2342 0

Table 5. The dominance degree of the scheme 4, over the scheme 4, under attribute C,

=5 BHEC TARABNTAR 4 RBE

A4 A4, A,
4 0 —0.9186 0.1232
4, 0.1742 0 0.2010
A, —0.6496 —1.0599 0

Table 6. The dominance degree of the scheme 4, over the scheme A, under attribute C,

Fo. BMEC, THRABMTHRE 4 NRBE

4 4 4
A, 0 0.1860 0.1958
A4, —0.9298 0 0.1458
A, -0.9790 —0.7289 0

Table 7. The dominance degree of the scheme 4, over the scheme 4, under attribute C,

T BUEC, THREABMNTHR 4 NRBE

4 4 4,
A, 0 —1.1035 —0.9825
A, 0.1548 0 0.0705
A, 0.1378 —0.5024 0

Table 8. The dominance degree of the scheme 4, over the scheme A4, under attribute C;

T8 BMEC THRABEMNTAR 4 HRBE

4 4 4
4 0 —0.7231 0.1675
A, 0.4521 0 0.2262
A -0.7960 -1.0754 0
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Step 6 HRIEN(12)RMAHXIARASE, Wk 9:

Table 9. Relative dominance matrix

F 9. XML ERER

4 4 4
4 0 ~2.3366 -1.3855
4, ~1.3058 0 ~0.2582
4, ~2.0558 ~3.1324 0

Step 7 M43 0(13) 70 BT+ FHAG BB T7 R 2R
£=040, &=1, &=0;

Step8 MT & >¢ >&, HAeRMRBEMA, FHEMM, FHit, BREELHTFN 4, >4 >4,,
R A, R AL %

TESCHR[18]HF, SR AHE TR0 S 3R E 0 2 IR VLV sk 7 R G I BRI R LIRS 4, 5 A s sh
FRMIE, AL R A 55—, SCHR[I8]P 8 A A e s B K, T A S B AL
E VR SR W (1) B SR P R B8 MR RGN, 5 v sfe % BB SR AL 0 MR T e, AR v e S
(B R A S T B R, 3, d TR R AR AT AR B A, AT A St L R
e, AR R 73T AR 45 9L, TODIM /2 76 B S B0 (036 AR H iy, FIRT SUEE A LL, AE0s
ST S 0 IR B PE RIS S AT, FI TODIM VAT e B & 5ebr. 22 LRTR, ASCidesk
GERE TR, LN A, R
7. G5

AICH TODIM JEAM =AM E S BARS &, € 0T =M BB S BARAR, JF HAt e 5 Ao
PLHBFERIRME, 25 73T 20 TODIM VAR =1 B 22 Ja 1k ok SR el R B SREBELI, IR RASI il
UE 7SR T 2K ] R AT AT A R0 . RN, 53R T RS I = A BB 2 R I T R
PE T XA, ] D IZBET R IS . JEIE i 2ok TODIM 5 XA =M s &,
JE ST TR ) M A S TR e SR i R R R T R

& H
[E X H AR # 3 & R Bh I H (61463026, 61463027); HiliE BRI # 4 FBIIH (1610RIZA038).
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