e N Kl
$32% 51 w= % 5 ok R Vol. 32 No. 1
2017 4E 1 A Control and Decision Jan. 2017

XE4RS: 1001-0920 (2017) 01-0131-10 DOI: 10.13195/j.kzyjc.2015.1482

T HRE SR RIV AT REEMRIAR AL K B N

FHAU, T 2
(L B3 T2k SRR ER, W EHI1361024; 2. HITRF ERRESHE AR, i JEI] 361005)

8 O EORARBUE R N 0 X A BB AN 8 2 TR AR DL AR, B X AT e S HEBUR A O R B, IR —
LEAE IS 10, i S G AR HZR TP AR OB /NGy, 3 S B T X A B LU RO 34 00 2R, 1 FR AR B 11 W e FE AR Y. R
3 7 2 B FH E Bl A 1 T B R B U A A S, BE 4 % U7 R LUK S A T B X ik ik U7 AR AT AR 25 TR IR RO HE T,
DL HH — o (6 X [R) 5 B AN 1 5 25 i b 2 SR 1R P R BRI 3000, o S o S84 B iF 77 P 8 R RS 2R 0o (1 25 P A
S

KRR AHE SRR XEIEG PTREREMURIETY, $RFRBUE

hESES: TP182; 0159 XEkFRSE: A

Possibility degree programming model for uncertain multi-attribute
decision making and its application
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Abstract: Aimming at the interval number-based uncertain multi-attribute decision making problem with unknown attribute
weights, the possibility degree and comparative advantage relation theory of interval number is proposed, and some results
and conclusions are derived. By learning from the idea of the min-max algorithm rules in the cooperative game theory, a
possibility degree programming model is established to determine the attribute weight based on the comparative advantage
relation of the interval number. Then, by utilizing the measurement information of the possibility degree matrix for the
comparison of the alternatives, the overall measured value of comparative possibility degree of each alternative is gathered
to filter the best or worst and sort the decision making alternatives set, and therefore an algorithm of possibility degree
programming for interval number-based uncertain multi-attribute decision making is proposed. Finally, the effectiveness and
practicability of the proposed model algorithm are illustrated by a numerical example.
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Step 3: T4 Step 1 K15 [ NI [X 18] 5 A ok 6 56
BE R = (7i3)nxm» TE Step2 3K 7511 15 b B 1) e W
IR FH T R it o e

R(W) = (F1w0 ) nxm (27)
PR AR DX [ 5078 e S5 4 .

B Q7 THE &AL 7 R X (i € N) BIIIFLER

REE{ZN !

Zi (W) = ijfij. (28)
J=1

MR 2 25 25 tH I AE DG 5518, 2 B3 55k 5 52 1)
ML LEAC AT REFE O &R, 45X (28) SRAF I & bk 7 &
IIBLER G B AR (E % 3 (1) (2) B (3). @) 5L (5). (6) B
()~ (8) B (9)~ (10) AT PH PO 25 LB, I HH A W] g
FEE R

p(Xi = X)) = p(Z(W) = Z(W)). (29)

#2(29) W E H I EFR b 77 % X Ttk 7 &
X MBI RERE. 3R (29) #4038 H 1 AR R
Poxn = p(Xi = Xk)nxn (30)
PR Ak 3k 7 2 1) V95 19 400 345 L 0 0 2 o 1 T 8 5% R
FERE. FR
pXT) = 2 7 p(X = X0,
ki
i,k e N. (31)
NBEIE TR X EE T RE{X (i =1,2,--- ,n)
PR 35 LG N i HE DRI e BE A AR 4G T A e AT
RS 2 1.

Step4: FIFH 3 (28) ~ (31) R H ik & X, f£ 4
36 3 7 € ) 19 9 A 34 b e il s S ) T (A 4
TR A AT BRI B (X)), i = 1,2, , .

Step5: Hi Step 4 =K 15 [ A4 LU AT BB FE p(X7)
I AEL, 2 KB/ 0 R 77 SR 4R { XG0 = 1, 2,
oo n) AT A TR AR

121300 BRI g PN A NB R A
P~ R WS () { X0, X, X, Xa} 30R) 4 KAk A
b BT A — SR AT R AR R A SR I e 34
e 2% 2R, AFE R uy - MRS ug FAEE g, H
U = {u1, u2, uz} £~ ABE H 100 52 % 5005 Fik 44
15358 MV AE 3 NMEAR S B E R T R AT 25 )
BEATH S, 223 Ge vk KBRS A 52 1) A S ) T R A R
e 1 o300 525 W A FE 1 B0 4 T ) A
MR DA

#1 BRETHAREUER
X ul U2 us
X1 [45, 65] [50, 70] [20, 45]
X [65, 75] [65, 75] [55, 85]
X3 (45, 65] [55,65) [55, 80]
X4 [75, 85] [65, 80] [45, 85]

Step 1: 3% 1 71 BT #] 4f B W &= 1b 3048 R s 78 3
ANARFEFEFR S HER L FRIENL R, BAAMHE T
WER RN RN IA R, S WL R T RS R A 1Y
N e AR ARAEL. KR 1 P AR B AL B A X ()
B Y S X 4% 3C(20) 1 (21) B4 A TS X 17] 2
RURHHEPE R = (Fij ) nxem» 3 BIMTE RS BN 2
FioR.

w2 PERERESR

X uq Uz us

X1 [0.155,0.283] [0.172,0.298] [0.068,0.257]

X2 [0.224, 0.326] [0.224,0.319] [0.186, 0.486]

X3 [0.155, 0.283] [0.190, 0.277] [0.186, 0.457]
[ I ]

X4 0.259,0.370 0.224,0.340 [0.153, 0.486]
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Step 2: HIE X 2 4387 B3 248 b8 Zb 14 a1 A EYS!
O X A B RS E R = (Fij)nxem» 738 I (1)s Zt =

(2) BX (3)~ (4) 5L (5)~ (6) B (7)~ (8) B (9)~ (10) =R HY A~
[F] 5 L E5 40 TA) B bGA T e R AR, AR 4 X (26) HEAT
AIREREAE BB EE THE, KA B AR B E I &
W = (0.315,0.309,0.376) ™.
Step 3: HH 2 (27) #4J3& H ANV X [B] 2503 ok 5
Mk R(W), 13 B IBURTE v 5k 5 B3k 3 Fios.
£3 MRAERKIEER

X U1l u2 us

X1 [0.049, 0.089] [0.053,0.092]  [0.025,0.097]
X [0.071,0.103] [0.069,0.099]  [0.070,0.182]
X3 [0.049, 0.089] [0.059,0.086]  [0.070,0.172]
X4 [0.082,0.117] [0.069,0.105]  [0.057,0.182]

HERE)UHH S PETEX, (1 = 1,2, ,4)
SOYIIYYEZSes =Y AN = WS
21 (w) = [0.128,0.278], Z5(w) = [0.210,0.384],
Z5(w) = [0.178,0.346], 2 (w) = [0.208,0.404].
M (29)s B0) K PLE TR X; (1 =1,2,--- ,4) [
PR 35 B A i L PR AT R OC R R R
0.5 0.209 0.314 0.201
0.791 0.5 0.602 0.475
0.686 0.398 0.5 0.379
0.799 0.525 0.621 0.5
Step4: H Step 3 3R 15 ik J7 % [H] /¥ 7] g ¢ &
FERE, R G R bk T R X R AL T R
V) P9 4 00 5 L S0 5 R PT R BEABL R 45 T B SV T
BRI Re FE N E (A
w(X7) =0.242, u(X5) = 0.623,
W(XS) = 0.487, w(X]) = 0.648.
Step5: Hi Step 4 =K 15 [ A4 LU AT B8 FE p(X7)
T A 2 K B0 /N Fe o] ke 07 R (X} (0 = 1, 2,
e ) AT S TR AR, 153

X4>-X2>-X3>-X1,
0.525 0.602 0.686

WXy AR AL TR,

B 1 L3RR 5 e T S Ta) D0 55 b T e
KATEN T REHAT IS IREAHE T4, AR E
B 5 HAR SR, it BB Ty SRR R E AR
B A0 55 1E FRAR 1R 58 77 58 FRAR R R A RN ) AH B8 A K
/I B T5 55 IR AR R SR SR IS LU AL RT RE LA
KN AR T S 00 IX T BN e AR TS AR B &
FIRR/NEAT IS HE .

1 3% 3 46 A B 208 R(OW), 4% B 52 43R H H
IE DB AR 5 A7 ) RS X 1) 5 2R O | 4 P AR O SR

4x4 —

{[0.082,0.117], [0.069, 0.105], [0.070, 0.182] },
Z7* =
{[0.049, 0.089], [0.053,0.086], [0.025, 0.097] }.
FIFAR Q8 HHHIE. AEBRE TR ZMZ 1
I & BARSR PR E
ZH(W) = [0.221,0.404],
Z7H(W) = [0.128,0.271].
M Step 3R A BLE T R X, (i = 1,2, ,4)
FINAL SR & fa b, 153

3 3 3
> (@, 5 = di (a0 5 ) = 0220,
j=1 j=1 j=1

3 3 3
> (@, 5 = di (35,3 5 ) = 0081,
J=1 Jj=1 Jj=1

3 3 3
> (@, 2 = di (D a8, 0 28 ) = 001,
j=1 j=1 j=1

3 3 3
S i@, 5 = di (Y, Y 5 ) = 0013,
=1 j j

ey

j=1 j=1
B

3
> (@l +2kl) = 0.405,
j=1

3
> (sl + ) = 0.594,
j=1

3
D (gl +apl) = 0.524,
j=1

3
> (@k +apl) = 0.612.

j=1

Ak, XL 7 R (XY (0= 1,2, ,4) IR FHH

€ AHEFAT A X4 = Xo = X3 > Xy, BP X, et
TEX ik 7 R AEAT AR 25 Y s #2 R, SR AL

25 H1 ) IN-UMADM [ ] 68 B R0 RIASE 20 B0k, B %t



1

BN F: AR L IATR R F AT EARIBA R L 5 K 139

7 5 X TR A A AR I 7 5 1R] 7 7 A A L A E
(1 0] 8 P AR A 45 1 10 e Ak b A8 vl /8 P I 5 4B (X))
(i =1,2,--,n) B EHS A <G8 AT E Ak
e, A R BT SRR v, 1 HL AR 68 R AT e
B R S AT R MR 7 SR (AT B A 5 35

A T EL A A3 M, SR FH ST [24,26] (155 22 5 K
AIRBUR I 1 IR 0% ) R S AT 96 5, H R AmAL
HERAKXN

Z Z diN(Tij, Trj)

i=1 k=1

Li€N, jeM.

j=1i=1 k=1
e B4 — 7 UMADM | & 7 8 F ba {8 2 7] 11
ANFIY R E JE., $c IR SCHR [24,26] $& AL 1R 55 22 B K
I 2 Fia b R S BV I ST it 20 3R, xR ) fr A
i 36 A Mk B FEAT SRR T, 1521

Xy = Xo = X3 = Xy,

0.562 0.809 0.723

WX 2 BRI A AR R R Al B

I AT bR R 1R A S 4 W, SRR AR SO AR
i 35 T I 1) 0T il R T F F AR IR B S
SCHR [24,26] 28 H B T 180 25 B KA TR B 12 0t 4
U [ B NI, {E PRI R S AN Y 3RS T MR
) B AT ) AN e e, T EL ) PR T B AT 2
AL G 77 ZE 1A F) LA o ER 3 kAT R
4 4 »

2 SCHRE B T X TR) 5 b A5 T il R R A R g
Je BRI AN FE B UL SR 58 2 4 A vk S S0 10 2
PR —, FLEE AR S R YE WY B A b 0 ) P R
T A BEVERN TP JE VLI, 4 BT A it J7 S48 b AL ) f L
55 ] i 3 (IR 495 I B A e SR R 1) A0 35 L AR T g
5 A1 SRR KC, T % BBl 30 W B K b e i
7 S 5 R S KA TR R, AR 73 B4 o e R e it
BUE; [ 2, 45 B {35 77 98 16 b8 18] £ b e vl R
L B2 485 J55 4 PR TR e S 6 % 000 98 L 5 T i P AL i AT
/I, T 54 U5 S /N R P o ke 7 A 5
PSR HRIAE PR /DS, H S M0 B B e 8 T ML

b of #8 bR BT R S H X7 % DR AF 9 IN-
UMADM i J8, 5] N X [ % b 2 7T B B 5 et 94
R FAGHIR, BFIC T X (05 5 F b vl /g% 52 X
(R S84 5% 28 R X 1) L 0 3 56 R 1) — el LR
5 H X 1) B 1 D0 345 5% 2R 45 X 1) % [7) B AR 2001 A 5
FE AR /N o XI5 E 5 AT i AR R /AN X 1) /s TE A0
R ITCHIFEFRAELRN K /N 2 [T AEAE S (3 77 e Il 41t 24
% F G T RAGFRE R A A 5 AR k3 7 R B A
FLRBIRIR B8 B K/ L (e J7 R AFF I R AR

Ll A T B8 A RN | ki 77 2 1 X TR B/ e AR TG 1)
FRbAE RV KN Z AAFAEE. thAh, AR kIt
BURLAR, 3858 2 7 1) — P X R B L AL R &R
ify 7 F b AN L (19 0T i P52 KA 2 R 4 35 7 R TRD A L
ELAC AT e FE ARG K, R4 HoR MR H AN 5 R L
() S T B BE AR R /DN, o ki 75 SR AR AT R 25 i e A
He e, CALZS H — 8T i) IN-UMADM w8 & A k1) 5
Wh. Hez b, R AT RS RE L B 0 B R G HE R A
D BT n(n — 1) OS5, Fre 0 L n] e
PRI B 2 2 HOFR AT n OB 5, AT T 1A
SR A e, BT BN AR
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