Journal of Computer Applications

HEALE A, 2012, 32(3) : 649 - 653

ISSN 1001-9081
CODEN JYIIDU

2012-03-01
http: //www. joca. cn

SCE S 11001 - 9081(2012)03 — 0649 - 05

doi;10.3724/SP. ]J. 1087.2012. 00649

ETZEXXEABHNZEEBRRERTE

£EE

EX S AT XS

(L RBRE PR, AR 230039;
2. BB SFES AR FRESLRE(LHEAY), FIE 230039)
( = BIEEE B F R4S weejiayou@ 163. com)
W E4HANRABEGETRSENARANE, BET —FAATELXBEANBEAH LR T &, BHEELP
VC*-@J ERRAKEABRT, S5 5 ROETES IR AT EG AR LN, WA F ERERMLK; LZH

o ATHANAAREERAXAAINEBRAET FERERAH LG FM, &

SERETEA,ARREHK

ﬁzﬁ%iﬁﬁﬂ%&%ﬁ%%ﬁmﬁ SRFIEE, FANREERERLERA LS BEM, B3 —THREZ I E
THALES  RENARFOTHRFES, REBL FASWBIET EF RN TSN

ES AGEISEE- Sy 3

FESEKE: TP18;TP301.6  XHAFREHS:A

B 2RRE; L TERE®, TRE

Method for multi-attribute group decision-making based on

multi-experts’ interval numbers

MAO Jun-jun"?",

WANG Cui-cui', YAO Deng-bao'

(1. School of Mathematical Sciences, Anhui University, Hefei Anhui 230039, China; %
2. Key Laboraiory of Intelligent Computing and Signal Processing of Minisiry of Education ( Anhui Universit

Q&

»Anhul 230039, China)

Abstract: A group decision-making method based on non- hnea® ming NQ!S proposed for multi-attribute

problem based on multi-experts’ interval numbers. This meth

objects and attribute conditions, the weight of an expert
all experts’ evaluation; on the other hand, smaﬂe'%
determined had been solved successfully

operator theory, decision-making matnces

dimensions possibility degree, a possibili

Q&ﬁ*

nto a collective decision-making matrix by use of interval

ollowmg principles: under different

er if h1
e problem that experts’ weights were hard to be

ua ion value was close to the mean value of

ula and programming model. According to aggregated

ee matrix had been constructed to rank all objects by ranking vectors method.

weighted arithmetic aggregated operator, theg agg! 1nt0 an overall attribute value by atiribute weights, and with two-

Finally, a case study was presente

Key words: interval t

0 7= 3

ZRIERA R B A5 RIS EMARE I 177
% TR ERR . T4, ATTZHRATIEX 2 i 5L
PR XA R T —RIVE 0 X [0 080 Z R R T 3
BRI2IBTE T X EMEGE S RE P M E KR, BE TR EY
feI AR AR IR Ty 1k 5 SCRR 3 — 6 1 0k 52 1 IX [ Ko 25 s i 2
RSB T R X AR 4 L TSR A I B T5
5 SCERLT ] NI 18] 3 50 ) BE R 7 — s 25 LA I ASCF- 2
B SCRRI8 ] 437 DA BA (A T IX ) 1 A BE AP EL G AR M 4
2 A PEBR SR IRV, F R ML RIS R A e 1 % ZEALEE Y AR
TRIREL; SCHIRTO T A R 68 G Bk 2 M SR AE 9 IX 1) B0 1) 28 IR ik 2
SR, 37K FORL T B 2 S5 4B ) AL T X 0 v 5 SCAR [ 10 1 B
T T R PEAE ARG By IX 18] £ ) 2% S0 M e SR ) A5 STk
[11]mARAH A B RS AUE K B A W 4E B & R
B RG T BAR A, A RER G ML T SE PR B R
SRR 5 SCHR[ 127 1] FH 2% R A3 3 R SCIX Tl B0 10 A DA B, 482 414

Mo F% H #:2011-08- 17 ; 48 5 H #1:2011-12-09,
(KITDOO1B) s B4 i 2 X T AR 2 & W B H (20118QRL186) .

BB BEE(1973 - ), 2 WAL A, BIBER, B4, TR Ti M.
BB E (1987 - ), 5B, BBERA LR LI , ZEBIS7 R et

BroesE, BRI AR E G ERIEERE;

verily the proposed method’s feasibility and rationality.
oup decision-making; experts’ weight; aggregated operator theory; possibility degree

DX T B0y —Fp PP o i s SCAR [ 13 1 38 IX o] B SR A2 8
B AR 43 BB, AR 7 S B v 2 B R O ok G ek b B
SREEMIERBE L FRAZAAESRB0R; CR[14] BRARRE
WG Ik  H 5] 5d 2 S BRI AR K I AE
SCHRL LS TR Mo R RE , MK ELBS A WA 1 R B 9T T X ]
BRI AR B HE 1R,

TESRR AR, i FARE R AR LB AR,
5 52 2 LR F AR M), DT 480 o 5 SR e A —
ERRE , AREAFIPE MR, S HREBSERKEGIK
W RR R 25 FRE RIS BRI RS, AR
FANEA AT T U0 T AR R B AN 2T, ML
TEIHE 5 A T ZRAGTHE W X (8530, WX R 1) % RAE
AR (S i) | B4 6 X ) 5 e B B g S AR 4R M 3
SRR A 2 A s R , P X RIS AR A 3 5
?%%Aﬁ&%%ﬁlﬁ%ﬁij@% PSRN , A SCER(3 ] 4

BRIBHENENEF B, B E SR REGEER N GRS
B BJa , 456 24 R XA BB A 2 T BT

EEWE: BHREHAREEES I E (61073117 ) 3 REOC ¥R 813 A AR B

BRI IR ERAR(1989 - ), %, ERUE M BT



650 i SR A

532 %

BEREAR RS , AU HE A AT HE R

1 & xR

LR RR AR R G AN U X EEE TR, N
THEERLERSEHAMRE W EZEERR S, XE kN
B LA e R PR o

EX 1Y X@E¥.ita = [a",a"] = {x:d" <5 <d,
a',a" e R}, Fxa — XA,

#a=[a",a"] Wb = [6",0"] NEXAEEL =0,
Al 28 SLANF X AR B Bk )«

1) YEHMNY " =" F1a’ =" Bt,a =

2)a+b=[a" +8",a" +8"];

3)Ba = [Ba",Ba"],

EX2 XEZMNBERTHET (RKIWAA BET),
Wa, = [a;,e/1(i = 1,2,-+,n) J&— 24 XA $, Frpkst
IWAA:R" x R" — R x R, X AIBINMRBERFEHE T, 4

IWAA (&, ,a,, " ,a,) Zaw —[Zaw Zaw}
HephnA ) & .
w = (wlywzs'”ywn,)

Sow, = 1w, € [0,1],i=1,2,-+,n
i=1

EX3 AR e = [a",ed" ] b = [8",0°] AP
X A%, AT 5E AT Z B LB T RE /8 LT
D#E, =" mf,Pla=b} =0,
) Edd =", Pla=b} =1,
3) #Fa" < b <o < b’ AT,
| &V — "1
la -6 17
28
HopsS = (¥ —ah) x (0 - (FRD . X
4) #Zad < bt < b <d W, 0

Pla=bl =

P{a>m=|2au—bL bz“rs*‘ -

_H‘ L <a <3®

L U L

Plaz=h |a T a ZbZSlea a |
6) Z bt < at < Y < o' Ht,

Ly | 6% - 1?2

Pl{a = b} =1—T
FIHERE Pla = b} FnXiElgka = [o",a"] ETFXESK

b= [b",6"] ATHERLSE, & BN AT IX o] # b 2 i — bl B
ke BaLArPT AP, LT E BT BE R LT R

PR Ba=[a",a"] F1b = [b°,6"] HBAXIALK,
MEMZEH BT RERE Pla = b} WRLITHER:

D0<sPla=b) <1,

2) BHMY L <o ,Pa=d

3) ¥HMNY " <b",P(a=b

4) HiMEP(a=b) + P(a <
a) =172,

S5YP(azb) =212 ca +a" =20 + b, hHE Pa =
) =172 o a” +a" = b + b5,

6) et X F3 MR Ak a,b,e, & P(a
Plbze¢)=12 WPa=¢) =12,

EX4 #a=[a",a"] b = [b",6"] HBAKAE,
M EMZ R ERT E N

10
=0,
b) = 1,¥:54,P(a =

=b) =128

d(a,b) = V(a" =) + (a" - ")

AT LAIEBH , Bab e SRR I R a0 T PER

1) Jefitkod(a,b) =0(HHMNYa = b,d(a,b) =0),

2) XtHktEd(a,b) = d(b,a).

3) fedhtk e = [, e" 1 HB—A K%, W d(a,b) <
d(a,e) +d(e,b),

2 ETEERREHMN S BRI &
1EZ % R MR P O I I R e U,
ko= 12,00} R AERIBBNES X = (0,5,

%, ) BAARNIRHES A = {ag,0,,,0,] FRMNEH
RIS w,) FARBEENEEE, K

ZW =1,w, e [0,17(i =1,2,,n),

M TERE(E =12, ,0) WF, N Fx HEM o AT
B8R v, T o WBYEME ol , WA M RS 56 de 5 40 1
AP = (@) e = (Lal?,a{[7 1) o o BHEFHL— S M AL
7 RUFN A RO R , 3L b %25 A g MR R B PR R AR AT 1Y
B, A RB MR B MR N R R M B TN R 2R A
BYEEAAREEPN, B I?{'g\%ﬁﬁﬁﬁﬁ L%
EWRAER L (HRENWERE) T8 BR AN TR 4 B 22 2 e

éﬁ%‘&ﬂ@%)ﬁﬁ%%rﬂﬁm%
HFEAY BT TR AL PR 3
T2 (FP) e = ([P r0]) i R

w = (wl sWy sttty

(1)

=1
ﬁl:'j:l = 1529”.57"’;]' = 1929”.9"/;]: = 1,2,"',t0
2) BEIRIE a; HAEL, I
aw _ _(a)™
ij m
(Yl
Lle(lf) -1 (2)
L (‘l--' )
T (R
Hefeio= 1,2, ,m5j = 1,2, ,n3k = 1,21,

FEXF JE!IAHQ%%EI@F AW FATHRALSR , SRR A R B 5T
S QB T ARSI R (k= 1,2,-,0) , P45
A& FALE BB T35

TERFS P, N TSRS HNGREERTEL
TRIFRE, AL RO EL T F I H AW, T
P 7% v, S [6) % A S [ B9 IR IR B, A AT TR S [ g 42 4
PSRRI AT, AR & 500 BT A IR P A AR T 4
MBI , o BSR4 SR A — RE M2 o BRI, S T SRS — ik
B, o T& A B R DUT R 2 A R T, 25
B GO Z R R A THESEIE TR & 2O R PR E AT
IR, 2T AR BB AR 5 =2, %o o RIS B AR /] o X
FETT DA % 8 o T S 2 3 WL IR 36 %o Jes 12 £ 1 £ 3O
2% , AT £ 750 2R B v o AL 2 LA



%384

LERF XTEHRR KNS BEB LR F & 651

BER [ 52 1 33 b g 5 S K O R
(L2 S0 o CHEHF b = 1,2,00,0) 3K e MEFAEMR =,
Btk o, FIEFREMEIW,, = (w)) 02, wl)) ,FX
¢ N RSERE R T BT EEE M = () e » HH

- 1 .

Py = R = [+ 1
NIFREX 4 51,5k E@fﬁfrﬁ '341@1!]50*@@2@ HIBEES R

d(;f]’,‘) 9;;Lij) =

~(k
= (ri<j))m,><n =

t t
~L(lr) 1 ~U(lr) ]

1 d 2 1 d 2
L(k) E: <L(k) U(k) _ E: =U(k)
«/( rij - : rij ) + (rij : rij )
k=1 k=1

H TR & S B HE I, 7T LU A0 T AR 2t
RIBEAL

min F = Zd(r(k) m )(w(k))2

s. t. waf) =1
i_= 1,2,-,m
j=12,.n
SRAF AR A K R A, A& R ks B H R

) = id(?f}lf),;l,”)(wff))Z +2)L<zt:wf]k) _1)
k=1 e

SF il FA SRR 4

aL(W’ A)
dw (k)

L(w? A

= 2d(7P ,m, ) w +21 =0

(k) t
W=2<ZWW “1) =0

SRR, TW%%H%%FXE
D = [d(E ) ] 1{z[d<r, ey %Q’

M (3) TTLEM, &5 E 1 'ﬁﬁ%d(%
MR d(7D m,,) BN, BT E B35
GRUR TR 72, %%@mg#w&m
At A BRI AR 22 3 GACENES B IS P i, AT
45 RERIUAE , Ry THRH L ST 2 B,
WAL F AR R AR M T A B DUS , BT
DX HITE AL DS AT B R, U TWAA T4 e e

BERY = (3D o (FE E = 1,2, ,8) SEBUH SR A B IE
R = (7)) o, FoHH:

1
Zr(") " _ [erf) (%) Zr}ﬂ-(k)wg,’-’)} (4)

THBENE BIEREREGE w = (w,,0,,-,0,) 58
LOHRYBOL T PRI, W TR IEAESR g 2R
RSl ANE S w3 S GNP

A IWAA BT HELZSRRAEER = (7)) . RED
MR x, LR IR 7, .

Foo= wiFy +w,Fy + o +w, Tt = 1,2, (5)

XA T M E, b%?é@m—/\l:lﬁ]ﬁ,lﬂﬁﬁﬂﬁﬁ%l?* Al
MABEI X BTG P, (= 7,) , A TTAE] Hoe
FIREBERREP = (P(F, 2 7,) ) om0 FIPE 1 A0 HCBCAT BEBERR
W P o —NBOR A0 TR [ , 1) MY 5 41 i s R
bt DEE B /AW

v, = m(m_l)(;Pij +%—1);i =1,2,,m (6)

%QJt[zﬁﬁfﬁﬁf“%E%PE‘JﬁFf%ﬁgv = (v1,0,7,0,)
HHMM v, (i = 1,2,--,m) XX 27 HATHERF, U\ﬁ'ﬁ 4t

RO
%(% :

bR R AR BNAS B B &

ET 2L Z XA L RAERR I LN BASERAT .

F1¥  MNFLREE =1,2,-,0) W5 ,XNRx, R
a; BEATIUEE 58], KT o, BN &), I TTHS BUR IR DA
BEAY = (@) ) e = ([a]” 105} 1) e , MR (L) ~ (2) 58
IR P B S B MR R E RY = 5) 0 =
(L omii D o

#24%  FAREG) KRESNRIEAFEXRAEET
B, A A (4) BRGEERBEE R = (7)) nxno

%34  HHA(S) BAGEREEER = (7)) e 1
BAXE o, MERGIRIEME 7, HA R TR iR A X453
LT BEBEAERE P = (Pij(ri = rj))mxmo

F4%  HAK(6) BRIATREEER P HHEF & Yy =
(v1,05 5000, ) FHHEH BRI REFTHT, BB &AM
RETR

3 LM

% e BUA X RS 2 IR e gk Y B 6 DT
(% 20y 425 4%y 455 3 %g ) 4 B (a 3,a4),ﬁ41j:§‘

FEFNT 6 & A H 4 T B H X A
(ﬁn%%l ~ 4 BiR), B Bw = (0.3,0.4,0. 1,

ﬂ?@lﬁn

X = {xuxz,"’y

TR 1 BETEEYK

as ay

@\ [1.8,2.2] [1.2,1.8] [1.8,2.3] [5.4,56]
[2.5,2.7] [2.8,3.0] [1.8,2.0] [6.5,6.6]
[1.8,2.3] [1.6,2.0] [1.9,2.3] [4.4,4.6]

Xy [2.0,2.4] [1.5,2.1] [1.8,2.3] [4.9,5.1]
%5 [1.2,1.8] [1.7,2.5] [1l.7,2.3] [5.3,5.7]
%6 [2.3,2.6] [2.3,2.9] [1..6,2.2] [5.9,6.5]
£2 ERLWMEITREH
IR a a as ay
% [1.6,2.0] [1.3,1.9] [1l.9,2.4] [5.3,5.8]
%y [2.2,2.6] [2.9,3.1] [1l.9,2.1] [6.7,6.8]
%3 [1.5,2.1] [1.9,2.4] [2.0,2.4] [4.6,4.8]
Xy [2.0,2.4] [1.6,2.2] [1.9,2.5] [5.1,5.3]
X5 [2.1,2.3] [1.8,2.7] [1.8,2.3] [4.3,4.9]
%6 [3.1,3.3] [2.1,3.4] [2.1,2.4] [5.5,5.8]
£3 E50NEHREY
VES @ az a3 ay
%y [1.0,1.0] [1.0,1.5] [1.3,2.0] [4.8,5.2]
%y [1.6,1.6] [2.4,2.5] [1.3,1.7] [6.0,6.1]
X3 [1.1,1.5] [1.3,2.0] [1.5,1.8] [4.1,4.2]
%4 [1.6,2.0] [1.1,1.7] [1.3,2.0] [4.6,4.9]
X5 [1.7,2.3] [1.3,1.8] [1l.6,2.1] [5.4,5.8]
% [2.1,2.8] [2.2,3.2] [1.7,2.4] [4.6,6.1]
x4 EFRINBITRER
ES ay a; a3 ay
%y [1.6,2.0] [1.3,1.9] [1.9,2.4] [5.3,5.8]
%y [2.2,2.6] [2.9,3.1] [1.9,2.1] [6.7,6.8]
X3 [1.5,2.1] [1.9,2.4] [2.0,2.4] [4.6,4.8]
%y [2.0,2.4] [1.6,2.2] [1.9,2.5] [5.1,5.3]
%5 [1.8,2.7] [2.1,2.7] [1.7,2.2] [4.8,5.3]
% [2.5,2.9] [1.4,3.1] [1.8,2.4] [5.1,6.2]




652

P HEAL B

532 %

HIF TR B 2 R YRR 7 v AR RO BRSFGE R  «

1) ¥ b 3R R 40 R JEUR e SR S0 5, A3 BAE o A

AD AP 40
r[o.
[o.
[o.
[o.
[o.
- [o0.
r[o.
[o.
[o.
[o.
[o.
- [o0.
r[o.
[o.
[o.
[o.
[o.
- [o0.
r[o.
[o.
[o.
[o.
[o.
L [o.

09009, OL@
3) ARG  BIASITEREANRME

R(l)

R(Z)

R(3)

R(4)

R

(1)

B REAE w = {0.3,0.4,0.1,0.2) , FIAR(5) 48

r 0.
0.

264 73} 48 3

L2771
. 2428
.2407
L2577
.2708
.3133
. 2886

128 6,0.189 7]
178 6,0.232 8]
128 6,0. 198 3]
1429,0.206 9]
0857,0.1552]
1643,0.224 1]
108 8,0. 160 0]
1497,0.200 8]
1020,0.1680]
136 1,0.1920]
1429,0.184 0]
2109,0.264 0]
0893,0.1099]
1429,0.175 8]
0982,0.164 8
1429,0.219 8]
1518,0.2527]
1875,0.3077]
108 8,0.1724]
1497,0.224 1]
1020,0.1810]
136 1,0.206 9]
122 4,0.232 8]
170 1,0.2500]

2196 0.2554 0.2571
2499 0.2606 0.
.2509  0.279

2550

0.294 9
0.2511
0.2480
0.254 1
0.2533
0.2348
0.2447
[0.1069,0.1530]
[0.1548,0.207 9]
[0.1077,0.177 8]
[0.1394,0.2058]
[0.1255,0.2014]
[0.1836,0.2579]

ﬁﬂAﬁ%mmeﬁEWT

= {[0.1091,0.1689],[0.1740,0.2314]7,
[0.1185,0.18517,[0.1240,0.1926],
[0.1271,0.20547,[0.1572,0.255 2]}

e X 4 AR B BT BEEE AR R

P =

ceoe e e

0.

[O.
[O.
[O.
[0.
[0.
[O.
[O.
[O.
[0.
[0.
[O.
[O.
[O.
[0.
[0.
[O.
[O.
[O.
[0.
[0.
[O.
[O.
[O.

[0.

2

0.2633
2431
2520
2726
2771
264 4
266 0
2722
2956

0839,0.
195 8.,0.
1119,0.
1049,0.
160 8.,0.
160 8.,0.
082 8,0.
1847,0.
1210,0.
1019,0.
114 6,0.
133 8,0.
0787,0.
189 0,0.
102 4,0.
086 6,0.
1024,0.
177 2,0.
084 4,0.
188 3,0.
123 4,0.
103 9,0.
136 4,0.

1622]
2703]
1802]
1892]
2613]
2613]
163 8]
2672]
2069]
189 7]
2328]
2931]
1613]
268 8]
2151]
1828]
1935]
3441
169 6]
27681
214 3]
196 4]
2411]

@&f
0.2870
2733
284 1
2810
303 2-
240 27
2609
2517
2637
. 244 6
0. 3064-
[0. 082 5,0. 164 2]
[0. 189 5,0. 2707]
[0. 1150,0. 203 0]
[0. 099 5,0. 1895]
[0. 117 9,0. 2225]
[0. 141 4,0. 292 1]

7

co o000

[0.
[0.
[0.
[0.
[0.
[0.
[0.
[0.
[0.
[0.
[0.
[0.
[0.
[0.
[0.
[0.
[0.
[0.
[0.
[0.
[0.

@%@

2) DRI 0, AN B B A R TR R 2 AR A, FILT

H
1343,0.2170]
134 3,0.1887]
1418,0.2170]
1343,0.2170]
1194,0.207 5]
1194,0.207 5]
134 8,0.206 9]
134 8,0.1810]
141 8,0.206 9]
134 8,0.2155]
1277,0.198 3]
148 9,0.206 9]
108 3,0.229 9]
108 3,0.1954]
1250,0.206 9]
108 3,0.229 9]
1333,0.241 4]
1417,0.2759]
1357,0.214 3]

1357,0.1
1429
&214 3]

3)

FHR(4) 15504
[0.1557,0.178 7]
[0.1937,0.2102]
[0.1322,0.1470]
[0.1474,0.164 6]
[0.1482,0.173 8]
[0.1603,0.193 8]

[0.1294,0.2162]
[0.1297,0.1876]
[0.1381,0.2113]
[0.1292,0.2210]
[0.1271,0.211 8]
[0.1349,0.2225]
0.5000
1. 000 0
0.6810
0.7538
0.8133
0.9882

[0.
[0.
[0.
[0.
[0.
[0.
[0.
[0.
[0.
[0.
[0.
[0.
[0.
[0.
[0.
[0.
[0.
[0

159 3,0.
1917,0.
129 8.,0.
156 3 ,0.
156 3 ,0.
174 0,0.
158 7,0.
200 6,0.
13717,0.
1527,0.
128 7,0.
164 7,0. 184 11
148 6,0. 176 317
185 8,0.206 8]

1269,0. 142 4]

1424,0.166 1]

1672,0.196 6]

142 4,0. 206 82

0.1550 0 1@
195

1519]
1 o 1677]
[0. 1404,0. 1677]

172 877
2037]
1420]
1759
1759
194 47
184 177
2156]
1524]
168 3]
155 6]

[0.1491,0.1962]-
r0.3233 0.2488
0.3010 0.2522
0.2565 2190
0.2317 2418
0.2179 2667
-0.1903 2352
r0.2143 2447
0.208 4 2392
0.2349 2470
0.2425 2467
0.206 1 2502
~0.244 0 224 6

Sco oo o000 o0

0.0000
0.5000
0.016 1
0.0439
0.1095
0.5355

0.3190
0.9839
0.5000
0.5911
0.6774
0.9403

0.2072
0.1985
0.2358
0.2119
0.2193
0.197 1
0.263 1
0.2650
0.2531
0.256 6
0.2654
0.2553

BRI -

0.2462
0.956 1
0.4089
0.5000
0. 600 8
0. 906 8

A

0.229 37
0.2203
0.2452
0.2010
0.2325
0. 174 6-
0.22507
0.2318
0.22908
0.2421
0.2419

0.215 8-

0.1867
0.2905
0.3226
0.3992
0.5000
0.848 6

R (1), BEMGEIE R ER K R RD R F1RY 45

0.0118
0.464 5
0.059 7
0.0932
0.1514
0.5000
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