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Approach for triangular fuzzy number-based uncertain multi-attribute
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Abstract: In view of the triangular fuzzy number-based uncertain multi-attribute decision making problem with unknown
attribute weights, the new relative similarity degree of the triangular fuzzy number and decision-making alternatives are
defined, and the relative similarity degree relation theory of the triangular fuzzy number is presented. Learning the idea of
maximizing possibility degree algorithm rules in the cooperative game theory, an approach of determining the attribute weight
based on the triangular fuzzy number relative similarity degree relation is proposed. Then the overall relative similarity degree
value of the alternative objects in the alternative set is utilized to select the optimal object and sort, therefore an algorithm of

relative similarity degree relation for triangular fuzzy number-based uncertain multiple attribute decision making is presented.

Finally, a numerical example is given to illustrate the feasibility and effectiveness of the proposed algorithm.
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Step 7: 4% H& RS(X;) L A K 2 /N B 57 %5F 75 %6
X} (i =1,2,--- ,n) BT S R MGk HE .

Bl 1 B A ) 200,

IX HLSR FH SCHR 7, 20] Ho 00 38 25 1 ik 52 49k
AT 50 M. 25 08 3K 3 2 — > 2 DH 3R 1 e 5 1)
B RLAE N T IR AT AR IR R, #1276 WE %
Tt (@ 1k): BARSHEE (uy) TAESIE (ug)s TAEMEIR
(ug)~ LT FIHTREE R (ug) BUFRE ST (us)s THHA
RETT (ug), I AZ TARLHREATHERE « VP, 14 % TR b
(JBYE) 73 4T 7. A Wik & 38 bs (R ) MVEN(E &
G B E R E TSR RIEN X, (i = 1,2,
oo B), WAL R NTE & TR bR (& 1) T PP 2 BA
S ARRIEOY G B, BRI AE I A AR PR
R 1 frson,

R RENNSELRBMEER

(737N uy Uz us ug us ug
X, [0.80,0.85,0.90]  [0.90,0.92,0.95]  [0.91,0.94,0.95]  [0.93,0.96,0.99]  [0.90,0.91,0.92]  [0.95,0.97,0.99]
X [0.90,0.95,1.00]  [0.89,0.90,0.93]  [0.90,0.92,0.95]  [0.90,0.92,0.95]  [0.94,0.97,0.98]  [0.90,0.93,0.95]
X3 [0.88,0.91, 0.95] [0.84,0.86, 0.90] [0.91,0.94, 0.97] [0.91,0.94, 0.96] [0.86, 0.89, 0.92] [0.91,0.92, 0.94]
X4 [0.85,0.87,0.90] [0.91,0.93,0.95] [0.85,0.88,0.90] [0.86,0.89, 0.93] [0.87,0.90,0.94] [0.92,0.93,0.96]
X5 [0.86,0.89,0.95] [0.90,0.92,0.95] [0.90, 0.95,0.97] [0.91,0.93,0.95] [0.90, 0.92, 0.96] [0.85,0.87,0.90]
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Step 1: Fr A3 1FAN J& & 2 Ak e AL @ v, i —
AN TR] Je8 PEAE HHE (8] R AN T 2 FEPE B o7 J& Pk, T B A T
YE R ARz, SR 2 (14) A (15) 2 1A T e
{100 = Ff R R0 K00 P 25000 B X A S R = A A
WIELRHRE R = (7 )n o, BB G PSRAE B0
K2R,

Step 2: F I 2 (1) 5 (2) % 2 2 o B il € 1) R YE
SO EUR B RE R IEATIR S AT, SR X

WAL 77 5 J M AREAAE 110 J8 A K000 D (RO AR X AL, 4R
JERNE (16) SR & PERCHE 7] & w W1 F:
w = 0.1692, wy = 0.1656, w3 = 0.1656
wy = 0.1656, ws = 0.1664, wg = 0.1677.
Step 3: HR4f J& VAL [ & w FIURIE = A B 5L
R S B R R 38 H B YE = A B 502 e s o
B R(w), 3K 3 fii.

F2 MBHRRERR %1071
(3N uy Uz u3 on us ug
X1 [1.702,1.902,2.098] [1.923,2.031,2.140] [1.920, 2.030, 2.125] [1.946, 2.069,2.195] [1.907,1.983,2.058] [2.004,2.100, 2.185]
X, [1.915,2.125,2.331] [1.902,1.987, 2.095] [1.899,1.987,2.125] [1.883,1.983,2.106] [1.992,2.113,2.192] [1.899,2.013, 2.097]
X3 [1.872,2.036,2.214] [1.795,1.898,2.027] [1.920,2.030,2.170] [1.904, 2.026,2.129] [1.822,1.939,2.058] [1.920,1.991,2.075]
Xy [1.809,1.946,2.098] [1.944,2.053,2.140] [1.793,1.901,2.013] [1.799,1.918,2.062] [1.843,1.961,2.103] [1.941,2.013,2.119]
Xs  [1.830,1.991,2.214] [1.923,2.031,2.140] [1.899,2.052,2.170] [1.904,2.004, 2.106] [1.907,2.004, 2.148] [1.793,1.883,1.987]
3 MNISERRIERE x1072
(Z3 YN uy Uz u3 Uy us ug
X1 [2.88,3.22,3.55]  [3.18,3.36,3.54]  [3.18,3.36,3.52]  [3.22,3.43,3.63]  [3.17,3.30,3.42]  [3.36,3.52,3.67]
X [3.24,3.60,3.94]  [3.15,3.29,3.47]  [3.14,3.29,3.52]  [3.12,3.28,3.49]  [3.31,3.52,3.65]  [3.18,3.38,3.52]
X3 [3.17,3.44,3.75]  [2.97,3.14,3.36]  [3.18,3.36,3.59]  [3.15,3.35,3.52]  [3.03,3.23,3.42]  [3.22,3.34, 3.48]
X4 [3.06,3.29,3.55]  [3.22,3.40,3.54]  [2.97,3.15,3.33]  [2.98,3.18,3.41]  [3.07,3.26,3.50]  [3.26,3.38, 3.55]
X5 [3.10,3.37,3.75]  [3.18,3.36,3.54]  [3.14,3.40,3.59]  [3.15,3.32,3.49]  [3.17,3.33,3.57]  [3.01,3.16,3.33]

Step4: M4 2 3 1 (1 & VA X4 R(w), %52 X
4 3K H HIE SRR AR ARG ) = AR SR S R I £
WREHRUT FU 535N

Ut =

{[3.24, 3.60, 3.94], [3.22, 3.40, 3.54],

[3.18, 3.40, 3.59], [3.22, 3.43, 3.63],

[3.31,3.52, 3.65], [3.36,3.52,3.67]} x 1072;

U~ =

{[2.88,3.22,3.55],[2.97, 3.14, 3.36],

[2.97,3.15,3.33],[2.98, 3.18, 3.41],

[3.03,3.23,3.42],[3.01, 3.16, 3.33]} x 1072

Step 5: 1 JH 30 (3) B (4) 73 79 3K H BT & i U5

Xi(i = 1,2,---,5) 5 = MBOHHON IE S AR 55
LU F U [PARXSARALEE 43 50 0 R
S, (X1, Ut*) =0.9689, S, (X2, UT*) =0.9788,
S, (X3, Ut*) =0.9565, S, (X4, Ut*) = 0.946 4,
S, (X5, Ut*) =0.9604, S, (X1,U"*) =0.946 5,
Su(Xo, U™*) =0.9378, S,(X3,U"*) = 0.9593,
S (X4, U™*) = 0.9695, S, (X5,U"*) = 0.9554.

Step6: AKX D) THHEBENZETE X, HIE
SOERAR YR 7 SR U AU~ LB AR 6 AR ABLBE 7 T
ST SR AR A AL, BRI

RS(X;) = —1.93 x 1072,

RS(X>2) =0,

RS(X3) = —4.56 x 10~
RS(X,) = —6.68 x 1072,
RS(X5) = —3.75 x 1072

Step 7: $%I8 RS(X;) (B A K EI/IN B Xof #5356 7
REA{X} (i=1,2,---,5) BATIL S HE ML HE T,
SZERR:

Xo = X1 = X5 = X3 > X4
RIE, Xy A i 5T .
FIFH E B 2 W SRS
q11 = 0.821, g21 = 0.912, ¢12 = 0.909,
g22 = 0.959, g13 = 0.885, g23 = 0.946,
q14 = 0.886, q24 = 0.943, ¢15 = 0.908,
g25 = 0.964, g16 = 0.917, g2 = 0.961,
p = 0.898;
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6
S (gt + goa 4 a5V) = 05736,
j=1
6
S (@asE + arasdt + as¥) = 05785,
j=1
6
S (st + g + 250 ) = 05655,
j=1
6
3 (st + azai +a5l) = 0.5599,
j=1
6
> (ajask + ayagtt +agl) = 05681,
j=1
xRN { X} (0 = 1,2, -+, 5) AT IHEH T N
X2>X1>X5}X3>X4,
Fr LA, Xo AT smetiAsIE .
R SCAT DA B R & 50k 07 S RAE T RAE
4D ek A A G AR AL BE RS (X)) B K /N I e B2 (1) 45,
X e AT St AT A e AR I, v OT P, B Tt
FEALGRFE STI, (EAS e LA 1S 0 AN AE 41 4 3k 7 58 1)
HIf DI b vT Re R AUE.
ASCR SRR [7] H 2T T RE R % RIAL T £ 45
PR s B, A A L
Z Zp(fij > Tik)

k=1,k#j i=1
m

Z Z Zp(":ij>7:ik)

j=1k=1k#j i=1
SR J5 ¥ UMADM [r] {5 r 1 ] 6 B2 OC R ITVEL V) A%
AT F IR ST KTk NHERE, 153

Xz 0.4732 X1 0.5 1 Xs 05206 Xs 0.3586 Xa.

(Rl B AR AT Xo. AR, 135025 1% ik 4 i)
PRI THE 55 0, SR AR SC2 H 3T = A AR 4
JEE PR R ARABARE 5 2R IR A 7 V2 5 SR (7] 45 tH Y
BT = A BOMI B LB AT BE B G R IR 7 ik & 1
B () B AR AN ], (L M VR AE 0] £ 7 A 95
e AR, 453 1 AR IR 77 S Ak 45 R K ont et 77
FEIHIRE . AR SCHE 2 T AR AR ABLE 5K &R i) TR SR A
VA THDA a8 A A ADURE FE Sl v R 2 5 A L R
SRR KAk 77 SR R S IX 73 B, T B BN
TR GRS, A T 2 1S A e F i ade HE
FF.
4 4 ®

BT = AR AR B8 A o A AL 5K R 1 JE
PR REA S AME AR —. BRI
FEAE W BR TR ST B R A R B A0 5 (RI4E—
ANE) & PEAB TR A ] A B J5, 45 BT &k T R AE
5] — J@ M VAN A B I AR A AL ) (B 22 5

w]‘:

FRK), 2 I J8 e et 0L 0 5 A B AR B R, X
T3 SRR s MR AR, TP e 1 AL B (1% 5 A A
PR, [, 5 FTA %1% 77 RAE F — @t T VENME
B BRSO AE AL BB (B 22 Sk ) ), 3% B G Je 1k
XTI FR) 000 5 AL U AR AR BN /N, % T G SR A s A
FAA /IS, DU e P B EE 1) B A A LR A SR
P 3 T AR RE BN = A SR B5ORE o AR LS O R B,
TR T 'R 34N 7 A 8 LA

1) IR = ORI B AR ERR B e, $ T
— FCHIT PR R = A ASORT HORE G A B0 BE AN YR 5K 7 R A
XPARBLRE & L R A3, H4h T 5T = A om0 s 74
AR AR AL BE 56 2R 1) JB PR B A 3

2) ¢ T = A BRI BORE 6 A AL O R BRI 1) —
Begh B, HET = AR LA KNS = AR L
[ 2R AL R R R ABL B2 A K /N DA B 5 = AR R B/
TG~ FETG KOG =35 R PEAE A KN 2 (A AE LR S e 4
IE T IR SR DNANS Y E SO Gk
73 G (PR R ARABLBE A K/ DL B 5 75 Fe X Gy = A s
BAE N TG R G Kot =3 JE M 7 51 A RN AE
FEFPEEAN G R,

3) P 24 38E J7 S0 AT 7 R4 1) i A4 AE % A
L FEAE R /INEEAT J5 SRR 25 340 58 A e HE P, AUEZE HY
T =B EUE UMADM AR S AR B 5% 2R 592

Z LS AT R O R 1 AR R A
R %35 77 SR et ) e MR HE Ty /1 25 R, AT
e — M vE AR AT LAAS B AR R ) TR 3R 25 2R
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