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Abstract: In view of the multi-attribute decision making problem with attribute values being three-parameter interval
number and weights unknown, a new decision making approach based on nonlinear extension dependent degree is
proposed. According to traditional extension simple dependent functions, it proposes a nonlinear extension dependent
function for three-parameter interval number. Then, through an interval mapping transformation operator, the processes
of computing dependent degree under different types of attributes are transformed to the simple and monotonous process
under benefit-type attribute. The method can not only reflect decision uncertainty from risk preference of a decision maker
by adjusting its attitude coefficients, but also express a nonlinear thinking model in the evaluation of people. Finally, an
example is presented to illustrate the effectiveness and stability of the proposed method.
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[0,10]  [0,10] [0,10]  [0,10]  [0,10]
Akt 0.402  0.381 0406 0433 0416
gt 0.533  0.533 0567  0.533  0.500
EIR7 wEERERXEX = [a,b], ZIME

m € X;m # a,b, 8 =ZHT XA Xo = [ag, mo, bo)
H Xy C X, 0 Xo fEX (A B 254 0(Xo) = X{,FF
A X ] X A AR X X = [a,m], WA
E(X), X7) = k(Xo, X).

A€ L7 F5E B4 515 7€ BT, 1E W K.

EIE8 WHAMIEFRX A X = [a,b], F =54
FXH Xo = [ag, mo, bo] H Xo C X, %F Xo 1 X [&] ik
WA O0(Xo) = X| = [2a—ag, 2a—myg, 2a— by, -2
e X [8] X R BB ARIX ] X7 = [V, a] = [2a—b, al,
WA k(X), X') = k(Xo, X) .

HH 8 X7 1 B 3 5 15 5 L 8, 1IE B I

DA b g B ST TR AR Y A A X 0] [ 52 B A
P DX ] P 2 B 8 T A0 8 A 8t oy B 18 3k 38 1 20 s 2R 4R
P DX T) P G 06 B v B, AN (LA 75 e 58 S A 1) DR Bk
JETH R RS — N ®) T 2, iy HAE T 2R 4T A H E
PERZNASPE M. 3R 3 Won T — NI e B X 8] Rk
FE B 70 7. ] LB B 44 =S HIX R &
WS AR 0 J 14T SR AR 7E FOMEAR R S oL R, R 4R
#[4,6,8]~ [3,6, 7] B m A6 1 B4R B A ], (2
[3,6, 713845 T 50 = 1) R BRFEAEL, TR N 52 i PR (L 1) 5%
Wi 5K, [2, 6, 8] F1[1, 6, 7] A ELI 2 k.

*3 BElERBXEXKEZHEST

A6
[0,10] [26.8] [3.67] [4.6.8] [1,6,7]
a=p8=1/3
gt [0,6] [263] [364.5] [3.64] [1,645]
PR3 0.511 0.6443 0.611 0.567

L5 ETHBEERERALHNELER

£ & VE B A5 2 58 4 R R0 H B SEE X 7 R
i 45 BRI T T, K 7 SR AT HE PP 1) #2618, 4
AN ENE T BT U5 S R PR AEAR L2 o, R B
X7 S X A RN, ROZ AR T 5L/
PUE. [, %7 Fe IR R 2% 75 5 ) J 1R fELAH T 2 5
R, U3 B X 5 S B0 95 DX 234 I RECOK, B 2% 4 T
T KB, ) 1, 24 87 52 0 5 S VAR R AR 1R
I, 1Z @ PEX 7 SR 22 e AE . ffE it B AR ST 3
T =2 50X 1A HORH 22 A KA OB T AR
RYR23 2 8PP B i R PE PP E A R L =2
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HFEk F AR A TIERETIe R kR Tk 2209

HIX B E H, =S50 X ) E e [ i) 2= 5] BLAH
X [A]AH & B AT B RN, WA PPN EEFE (X)) m X
nyi =1,2,---,m,j =12, n, W EN=ZH
XA X = [aij, mij, bij], W R B HERUE W &=, 4
d(Xij, Xij) = laig — ang| + [mij — muj| + |bij — byjl
N=SHIX AE X, X, FIAEES B, D(W) RoxFT A
77 ZJE A HoAth 77 SR PR A 2 R 22, AR
i) £ W I N2 A8 120 e 22 B oK. TRk, AT ST F
Hpr i A g

max D(W) == sz(ij;TM>wja
j=111=1 k=1
s.bow; 20, wi=1. )
j=1
fiA LEAR TR G Rk B H R
L(W,\) = ZZZd(XU,XTJ)wﬁ
j=111=1 k=1
A=
3 (i -1)
=
SR A S5, 4 L-—om>:omﬁﬁﬁ%%

dw; T OA
F B O RE € m%éﬁ%m{ﬁFmﬁﬁlﬂ% H 5 bR £
D(W ) A 25 A i KB A e /MEL KRR B H BR 30R
SE RN D(W) J& P RR 2% A R B RN R

wy = =Lkl . (10)

<
-
-
Il
-
™~
Il
-

2 R

BEHRSR )T REE S = {51, 52, , 5m ), JBIE

fﬁﬁzﬁ%ﬁl:lmiﬁr” = [aij, mij, by, WA PFANHE
5@( U)meZ =1,2,---

Step 1: XF WA HE B (Xij ) mscn 15 DX TR)BRSS 22 42,
1 A R 7€ B 1 0 S 1 S =S BUX E PR
B3 YSPOINAO RS ERIEE =R AN R CP N S R LR /Y
18, 13 ZUHT RN HEBE (X7, ) -

Step 2: R4 75 2L, 005 o, BHIASTE REK H.

Step 3: HUREAN J& 11w 1 B AE DX T o S5 A B 1
A VA IR X 18] i Ja 12, 2 X 18]/ D e B 4E X T %
FHT B BB U X TR A 8 %, 4% max-min J5 0 HX
X = [min (X, )mxn,max(X”)an}(z = 1,2,

m) {F A X [A). TETEﬁ(S)TI‘ﬁ/]\ﬂZﬁ]\fEE/‘]E

SRIX A RIRE (X, X).

Step 4: 5 X 18] AH 125 {72 55, I AR 95 3 (10)
THHRRERNEEEW = (wi,ws, -, wy).

Step 5: ?Ej‘éu/l\jj%‘% fIgR & =S HUIX (A Rk

Zw] TXT)  FERAE N
o BV AR (L HEAT B 52 2 1.

amaj:1727"' y

Step 6: 18

3 BBl

B T LGB W, SR8 SR FH SR [12, 24] 1 2
i AR o, Bk an . 3 AL Xt 5 44 fig ik T 5
(81, S2, 83, S4, S5) FATHELEEAZ, € T 6 BH 1% T8 45
(ulau27u3au47u5,u6) AR TAERE. T/EME
K SR U BE IR HaRE ). G it BEARPEIL,
Xj‘!cﬂﬂ%ﬁ)\%ﬁﬁi‘aﬁﬁﬁﬂﬂ gy, B HEAT it i
P, 45 B 45 A7 fige 26 N & 48 w19 AE 8 A,
VE 5330 Bl 2 3 00 ). SR AR A A — fig e A
RIVF 53 25 AN AH [R], DAL 0t J PR A8 DL = 2 350X TR #5020
g5 HA, A S T A B ORGBR B 1R 3 as R e A, R YE L
[0.80, 1.00]. AR AS LT 32 A X 1] Bfe ik A 468 1) 1 FH
W I BOHE o J5 — T e 1P AR A SO L e 2, Py
JE N [0.80, 1.20], Horf 1.00 A LA, #id 1.00 %R
T, e 2 Fonad TARSE. AR Y AR 4

U = {un,ug, - up )}, TR s EBMEwy FHOEH . B LB, e Sl E.
F4 TTNBIER
f ik up U ug Uy us Ug
S1 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 1.01]
Sa 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 0.97 098] [0.90 0.93 1.05]

Sq

S5

[ 1
[ ]

53 [0.88 0.91 0.95] [0.84 0.86 0.90] [0.91 0.94 0.97]
[ ] [091 0.93 0.95] [0.85 0.88 0.90]
[ 1

[0.90 0.92 0.95] [0.90 0.95 0.97]

0.86 0.89 0.93

[ 1

[ ]

[0.91 094 0.96] [0.86 0.89 0.92] [1.06 1.08 1.09]
[ ] [0.87 0.90 0.94] [1.04 1.07 1.08]
[ 1

091 0.93 0.95 [0.90 0.92 0.96] [1.10 1.13 1.15]
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Step 1: H 445 B PFH 56 FE.

Step2: FH Step 1 X P14/ 6 B AF [X 8] B 5 32 #t,
R B Je P DX 1) S A AR, [ e 7 Jeg P X)L S
A A2 4 B AU 7t R J A X TR Bt 1 J MR, B wg T
RIPFANE H

(0.95 0.97 1.01], [0.90 0.93 1.05],
[1.06 1.08 1.09], [1.04 1.07 1.08],
[1.10 1.13 1.15]

N
[0.95 0.97 0.99], [0.90 0.93 0.95],
(0.91 0.92 0.94], [0.92 0.93 0.96],
(0.85 0.87 0.90].

Step 3: Hi Step 21 7E o~ BN REXE L, AL
B — 3L AGE I, o = 8 = 1/3.

Step4: HH Step 3 #fi & 45 AN & 14 ¥ & AE X 1], A
il v, /i 5 A J& 1 A 8 E TR X TE] [0.80, 1.00], %
Ja — A JE MR VR X 1A) 22 3 X[ B S A 46 728
[0.80, 1.00], R4k 30 (8) THERL AR PR 1) =2 X 1]
RIREE, e 5 Fim.

x5 ZSHXEXKE

Tk uy Uz u3 ug us Ug

ki1j 0.1587 04540 0.5059 0.6843 03804 0.7480
kaj 0.6444 03684 04540 04540 0.6986 04716
ks 04098 0.2070 0.5523 05281 0.2985 0.4488
Ka4j 0.2294 04869 0.2421 0.3161 0.3613  0.5256
ks 0.3556 0.4540 0.5575 04869 04762 0.2294

Step 5: 1% Step 4, H1 3K (9) 11 B AH =5 5 i 22 [,
RENGA BN T &7 R5 H AT 0P X (A AH BS
FE s 2. AR A =X (10) F0AH 25 B A 22 0 B8, 43 30 AH 25
F i 22 e R AN L )

W =
(0.2250,0.1344,0.1406,0.1375,0.1656,0.196 9).
Step 6: 4% Step 5, H i VLA i) & W A = ZHIX
B SRR FE VT L5 6 ORBREE, Nk 6 TR,
FR6 LZEXRKEHRF

{%iﬁ S1 S2 S3 S4 S5

K(s;) 04722 05293 04081 0.3579 04104

HErF @ @® @ ® ®

Step7: MR o, B 1B B A0 FEAT AN 58 14 5
BT, on BARTR RS X T 4845 X (8] G R BE bR S0
HOE BRI R AR B, R 7 R TAEA R E T
R SEHE . 45 SRR, A RIS RECT R SEHE 7
AT ES, REE—EFZ T H R sy Mss 2K
AEHE R I B UL A AT HE T R R AN E R, TR
S1~ So~ Sq HUREXHEF F A BE U 3 0 VPN S RE S
FEM A (T 2R, o = B = 0.106. a = 0.444.
B = 0.222 1, 5 il S B T PR 33 6 VEAN B OB AT T
N LN D AN A o W 0 E P 2 s
% s3 M sy 2 RAHE P . W8 IR U6 H0H 35 4, 7T LA
KL sz TEVPAT N FE PR B OE AN E RS TR
5 [ BEARZE 0 ) — 1. —2 A —4. RIHI T 7 &
85, 17 5 53 75 T FAVE OE 1 R AR VP T ST,
e B FhHE 7 10 5 AR VEAN BOMERTPPAN TR S S i
AEEFM S OL R KA A B

®7T TRSERBIRETHHF

{73 s1 So s3 S4 S5 21950
a = =0.333 0.4722 0.5293 0.408 1 0.3579 0.4104 S2 > S1 > S5 > S3 > S4
a = =0.250 0.4705 0.5260 0.4039 0.3528 0.4044 Sg > 81 > S5 > S3 > S4
a = =0.400 04736 0.5319 0.4114 0.3620 0.4152 Sg > §1 > S5 > S3 > S4
a = =0.106 0.4676 0.5204 0.396 6 0.3440 0.3939 So > §1 > 83 > S5 > S4
a = 0.222,5 = 0.444 0.5028 0.5680 0.4382 0.3847 0.4449 S2 > 81 > S5 > S3 > S4
a = 0.444, 8 = 0.222 0.4416 0.4906 0.3779 0.3310 0.3758 So > §1 > S3 > S5 > Sa

Step 8: K 845 th | ANFIFIEAESERLEE | SCHR [24]
FLE A Y R AL T 1) PSR HE T 4 R, AR R L)
— OV, I P A FE RO N SR AE S A T S
BR 241U T, S TEMTHE S R — 8, T R ss 17
e s, (HAE R R, HoAh 7V v S 5 RS 2

J7 % 53 M s o RAEHE PR LR A, I WS IR
GRHUE R S AN Y TR, RITT R s5 o5 MR AR & 1wy 0
ug B IBR, 77 5 55 7 D0 A 1 g AT s AOAEE
BN, FEOL R KB BRSO R A R R KL
W, JR R T AN AT SOTIR, T5 5 55 A2 LS VR R



%104 W ZABR AT AR T e KB XA T & 2211
R8 TEIFEMHFELI
a=p3=0.333 LHACE T HF SR T SCHR [24] BUE TR
ﬂli’{ﬁf*?%ﬁ% Sg > 81 > S5 > S3 > S4 S2 > 81 >~ S5 > S3 > S84 So > 81 > S5 > S3 > S4
28N Sk Sg > 81 > 83 > 85 > S84 S > 81 > S5 > 83 > S84 S > S1 > S5 = 83 > S4
H?Q/%%Iﬁ*ﬁ So > 81 > 83 > S5 >~ S4 S2 > 81 >~ S5 > S3 > S4 So > 81 > S5 >~ 83 >~ S4
TOPSISjﬁ‘?{: SS9 > 81 > 83 > S5 > S4 S2 > 81 >~ S5 > 83 > S4 S2 = 81 > S5 > 83 > S4

B, BRI AR LSS R PR B0 AR I fr
E AR R, HRVH T — 8 AUEL 22 S i SR R S, R

BTE A el R, HoHE A v 5 .
4 & ©#

A SCEE R B VES B B Gt s L
= 580K 1) B 2 R T e SR L R T — R
(1) A 28 P T 4 5 B B 1 e S TR A RE 4R, 4 T
<l 2 4k T = 2 X D) T B B R MR A R,
e 33 i MR i A E R R kR % T4 A X e
b SRR R B A R, S AR AT REAT TR
S VR A B Sl 2 B O s S B X ) B
S 7 125, 4 PR A S E S 2 R X ) 6 BB P 1 AR 4
S BTG £ E S 5 BP0 0 [X D) S 6 FE 5, %o
TR 52 4 R I B 4 T T X D)
55 KA 25 LKL TR IR 7 3. 5 I, ot R R 1 s
JE F MOV B AT T VR R W E M A BT R SR

TAEE R T ¥ B B R v E N H TR A 1E R
. BRBER. TRmMIF. NFshds. B4E
SRR R, DLt — 2D W 9 AT DR B
AT AR 25 B s Y A A,
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