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Projection decision model of interval grey number consistence based on
information decomposition
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Abstract: For the problem that the interval grey number can not make full use of decision information, on the
premise of information without losing, the interval grey number is decomposed into the real type sequence of “white
sequence” and “grey sequence” based on the information decomposition method. The advantages and disadvantages of
existing vector projection decision-making methods are analyzed. The bi-directional projection method is constructed based
on the positive and negative ideal point and solution points vector measure. And the consistency coefficient of the bi-
directional projection decision-making model is proposed. Finally, the numerical example is given to illustrate the feasibility
and effectiveness of the proposed model.

Keywords: information decomposition; interval grey numbers; projection decision-making; consistency coefficient

.

0 31 &

R R EVFE IR — N EEIN T, 2R
PP SR A 2 TR SR ) B A B Ay AT T 4R bR
RO, S HH ok SR R T FL B 2, T LS 1AL
Z IR, X TR (X T8]) B Rt e SR A 1Y
T AT T AR KAt f -0, SOk 7] 38 1 443 X 1]
IRAINIRIE I8 A5 IR S 7, AR AT P
MABIEFE T ARt R R, SCHR [8) 1257 1 2 T 5[]
MRS FR) X TR) A E 51 T LA R AR A4 2R, R DX 8] KUY 571
A S U B, TR T R BROR I R SRR Y. [X
T3] A0 K5 PRI P 2 X ) A AR SR T AP (1 5 i [ . S

= B ER:
Ee&mB:

2015-12-28; 1&EIHEA: 2016-03-17.

Wk (91 25 Hh 1 DX T A H o0 A 75 00 EL 0 1% DL T R A H )
HEF i L SCRIR [10] 32 17— B DX 18] A K 55 b o [X [
RS B R AR X% 55K 1 P2 O A, AT )
TORFE AT R, STHR [11] %8 DX TR) AR (1] 7 BE
THEINEBAT NI, R R & FR br 5RO L T
JREE AR RNEEAT T RARSHE Y, 205 R
2 55 AN S i A (L GRS K S2 . SCRR [12] 83 5E
SCIX 8] 2K HOK FE B 1 Choquet B4, HR 4 J7 58 & 14
Ji Z /N RN SRR, S HY T Choquet AR 73 K]
DX ) Ak K 22 ek DR SR 1%
KT B AR, MRS T

E & HRRIEFESTH (71171113); LA SR A SR 22 E S0 H (SK2015A537); B R E 4R R

HEEHREERYSERAGEALRIE (71111130211).

EE BN
AT, NFHRKEIE . LT F .
D@ {5 /£ . B-mail: jshq6699@163.com

VERFIR (1974-), B, B8, M4, NEREOHR . & [REGEREMIT; X B (1955-), B, #0%, i+



112 % Ll

5

* R ¥ 32 %

Z JRPE VLSRR B v OB A 3, R Yok
TEPR RIS A2 )2 OSSR [13] K Rk I A 2
ek S T BE S, R S E AR AT R T R B T
RHATHE?, (HZ 7 1L R A B IE fi# U TOPSIS J7
RIAS . SCHR [14] 385 58 OB EE B T &
L5 PAR p5 IR F) 1) B R A 2, 4R T 2R T TOPSIS 0t
BRSSPSR R, SOk (151 WAL 7 21
A ER IR RSO ] B 3552 0 = A R B ) R SR ASE Y.
VP2 223 WA IR (R A0 A1 5% 00 A DA 8 R DX Ta)
B SR I) R, FRES T — o 1R ER, AR
Wk 7 v AT VSR, # 40 R BRI DY 2 B i T
DX [B) A E5 0 DY 32 732 4 i ok e A i v, R g e 4
L IRRE R Gtk AT ia 5, WAR VT BRAATEAS B R 2RI
G, WA 328 B R 3 i R B R SRS P2 KOR BRI, S b, Xt
TR ISR Tk, — B B iR, RE R RAIE
IEFRAE 5 P, IR RIS % e R A 5 IE . i FE
RERI O F, Rt 0 V8 A AR A b A e — 0 1)
R & 2 5 SRAE IE BRAR L RO S TR E R &
HBEAT HE 7. A SCER S DX R] AR B0k 5 1 o 3R A5 B A
B 78 3 R 16 ) 8, 7R A5 BN E RO, R
O3 AR 5 1K X TR 2R B ) 4 it R S B2 ) ¢ 3
JE BRI 5 710 FE AT T IR SR S A
B RN IR 577 FE s (0 R RN IR T AL )
SR PR ) 45 5 P N 2 7 9, 3 ) A 1 X ) 52 1

*@lﬁ%ﬁ@% gt

1 FEAW SR
EX 1 TR A2 R X R AR E sk

HHEA®) = (aij(®)mxn> HzT € [af", afY]

[max(a};), max(a})](i = 1,2,--- ,n) I, %/ij K ;jf_l:ﬁ
MR By €a J_L,a]_U] = [mln( Z-Lj),mln( DI =
1,2,--- ,n) I, FRay s AR . ol 1 ERAR A B
JFE R IEEAR T H, 10N
X(@)" = (2,23, 20);
H SRR AR RO R 81 9 SR R AR R A, A
X(®)" = (2,25, ,3,,).
B Xo(®) = (20(1),20(2), -, xo(n)) (w0 (i) € [2§;, 2;])
N X 1] IR EOE B 2 AT R AE P 91, R X (@) =
(2 (1), 24(2), -+, @i (n)) A XAV K ETE B LT 41
(k) ezl 2l ), i=1,2,--- ,m, k=1,2,-- ,n.
TE X 2 16T Y X [A] A E 4
X(®) = (®(t1), ®(t2), -+, ®(tn))-
Hr: @(ty) € lak, br, k=1,2, - - -, n. ¥ HFIR A @(ty)
=ay, + hp&, hy = by, — ag, € €[0,1], R ap X [ IKEL
®(te) T EHS”, FR hy J9 XAV K EL @ () B« AR
FITA “ B R R P 5RO DX TR) R B @ (¢, ) B E

JF A, i8N Ry B “ ZRER 7 A6 G 7 BBk A IX 8] 2K 5L
®(tr) MR, i H. B

X(®) = (®(t1),®(t2), -+, @(tn)) =
R=(ai,a2, - ,ap),
{ H = (hy,ha, -, hy).
EE LU F R AT WX R K E S A0 81 B

o5 BE 5 R X R KT FI A .

WEBH BN @(ty) € [ak, bk] = [ak, bk +
lak,ax], BT LA [ak, br] = [ax, ax] + ([ag, br] —
HH X Ta) AR B Bz S, 75

lak, bx] — [ax, ar] = [ax — ak, by, — ax] =

[0,br — ax] = (bx — ax) x [0, 1],
W [ag, be] = ar+(br. —ay) x [0, 1], B @(ty) € [ax, by] =
ag + (b, — ag) x [0,1] = ax + hi&, € €10,1]). O

EX 3 WA R T 51 5300
Xi = (rivsrizs - rin) MY; = (rj1,7m52,+ ,Tin), 0y ]
=1,2,- ,m, WK X;Y; = (rj1—ri,rjo—Tio, -
—rin) NI X; 5TTR Y, H R 1A &

EX 4 i’iX(R) (™ el ) AX

= (DG D) SN T R X 0 R
ORI FEHARRT Y+ = (pF D ) by
Y ) = (U b (D ,TPLL(H)) SN IEFRAE S 7
AIRH I AAR; Y =00 = (O, ()
Ry =0 = (U)o m Dy Sy g 38048 5
¥ ”*H“J(*B”T?W:H‘T AR ) Yy ~(BRy +(R) =

(r 1+(R)_ ;(R), ;(R)—’I“;(R),--~7Tn (R) _ ;(R )j\jﬂf\ 1
AR R E T B s ) i B pe) Y )y +H)

_(+(H) —(H) +(H) —(H) -5-(1*1’)_74;(11))%j

_/,‘2 7... 7’,’,”(
ik . J\IE*Eﬁ%“ J *B”ﬁﬁ*’]ﬁﬁﬂ’]mi FR ) &
y-®xE = B _

(R (R) _ —(R) (R) _
™ ) i2 T'o ’

5 Tin
R))yﬂﬁfiﬁﬁf%E% X MR AR P )
) 55 FR A Yf(H)Xi(H):(rgfI)frl_(H), qu)frz_(H),
. ,rgf) - rﬁ(H)) RGBT REE X, AR
B BT RGBT TR . AH SRR 4350

‘Y—(R)Y-i-(R)‘ _ J Z R _ - ’

Y H)y+(H)| \l

n
‘Y (R)| \JZ (R)

Jj=1

[ak, ak] —

[ak, ak)).

y Tjin

'M=

Jj=1

—(R)

‘Y H)X(H)| JZ (H) —(H) 2.
Jj=1

U7



%1 HEHLF ATRES

ARG KA A& A — BRSO 113

cos(Y_(R)XZ.(R),Y_(R)Y+(R)) =
n

R —(R R —(R
Z(T;'( ) r; ( ))( Z(j ) — ( ))
j=1

V- x|y Ry +®)
AR Y- R X gy -Ry+®) [k i,
EX S5 W E s B S AR SR
7451 XD Y+ Y- R
Pry-tmy+m (Y~ PXP) =
y-® x| cos(y- B xH) y-(By+R) -

Z( Z(jR) r;(R))(T;r(R) _ r;(R))
J

Y -(Ry+(R)|
N AR R R 57 S A T BT R [ A
IEBEAR R0 EAR 7 5 S BRAR R P T R B ) L
M 1

Per+(R>X§R>

[y~ By +)| . cos(y ~(Ry+E), Y+(R)Xi—(R)> —

R —(R R —(R
S - ) )

Y+ X ()

DN AEFRAR AR 5 A0 AR R BT ) T
FEAR AR R B 507 Z8 R Y TR R ) B b
Eé-

Ffeltth, AT PAE XK

EIHE 2 P.y-mwy+m (Y-
X, AR IE B AR S Y

P,y iy (Y- x [
IEHAE S YT

Py xeom (VYO0 R, 5 5 X AR
SRR Y~

Py xm® (Y~ (R B, J7 58 X B 2
LAY .

W WA RANX, ERBEECAY T Y.
HI5E LS AT, Py~ oy -+ (V- x(F)) ok, 1k
Y-X, 5REY YR, O7 R A X BRI E
B YT Py oy (Y BOXI) BN, i B
Y-X, 5REY YT, MO5 RS X R 3 E
B Y WHAEP, | o (Y- 0YH0). 0O

B 3 & & P, Y- wyrm (Y~ (R)X )*D
P (R x (P (Y- (R)YJF(R))ﬁDIEXSFﬁ/T, W

T

(y*(R)YJr(R)) -

SR, FE IR FAE IR,
VX By ok, J7 %

) BN, T3 58 X T

FO0) =1(1=8) - Py oy (Y~ X2
[0; - P, Y+(R)X(R)(Y_(R)Y+(R))]27
Horp o, —8k %éﬂl, ny

6 =[Py -my+m (Y™ () x(F)2)
{IPy oy + (Y- X )24
[P,y (Y -y )23,

BBl F 6, Bk, VU § 77 A

WERH e XS A1 E B 2 Al A

Py oy (YR X ) K, J7 % X, MEET
EHAESY T, p Ly x () (y—(R)y+(R))ﬁ@/J\, HE
X; E@%J\@*EIEY Fit, REsEWAFEE
H— B T DA B, S R 3 CAN ST
3| — B R R o, i F R

FO) =[(1=8:) - Pryy—cmysam (VR X2
[0 P Y+ x () (Yﬁ(R)YHR))]Q

Sk g, B BB MO TR R £(6,) B
AN B 6, 48, BSR min £(6,). BR9EREL £(5,) Vil AT
S5, HORME SR — I S RO R R, B df(6;)/do;

=0, K13
8i =[Py my s (Y- XN2)
{[Py— oy (Y- XI) 24
[PerHR)Xi(R) (Yﬁ(R)YJr(R))P}' O
EX 6 B AU gyl g s AN IR

7 I 1 B — Bt &L MRS, = 06 + (1

0) - 6 Fsr s — B RS, He € (0,1) HFE AR

2, —MHELO = 0.5.

2 BTG B RIRR B R H DR

Step 1: i€ Z JEMERK I T RE X = {X1, Xo,

X, P FTERREE S ={51, 59, -+, Sm}, FFEH X X}

S WK I RACRIEHE M, B M = ([oh,29)),i = 1,

27... ,nvj:]_727... ,m

Step 2: X X [A] A 4 ok S HE [ 8 AT B ¥ 10 AL 2,

BT 1 KB B N Bed R S, = (o, 2,
S ARG, MIFTEA AL B 5 A 10

L ar U ar

T3 = ™n » Tij =

n 3
U L
g T E x;;

A Sy AR, D'U%E?ﬁ%k@ﬁﬁ NS

L MG e U
1] n 1 ? ] i 1
it =
J'Zﬁﬁrzg’ ij [0 1]i:172a"'7naj:132,"'am
H L AT BAAS BE AL HE

N = ([rfj,rg])nxm.
Step 3: MR ¥E & 1 #a gt 1 BE AR 5 S X 1A) 2K AR
JF A AR A ER AR 52 X [A) KT 4.



114 = Ll

* R ¥ 32 %

Step 4: MR¥EE X 2 # X BIKEGHATE B0, 47 SIS 0E S,

FRN IR RN IR A,

Step5: AR #E & L4 F5E LS55y RS [
ATTRE” BRI 5.

Step 6: M & X 6 5 B 3 1 F W A 5 48 &
—BUME R B 6, FEARYE MAE KN AT T R
3 HEHlahr

DA — AT R AER 0 — 00 H $#55E, iR AT
WM, BAHE 4 KM X« Xow Xa Xy 3E4TH
Bt 70 IR B T 2 A B A 2 A AT HE— 25 VT A,
i LA P 2 R AT 4R 5. VRN IEEC LT 44
fabr: BEORE S, W RIBLE S, PN EBIN 712 S5,

BABEMZER 1 Frw, Horb Sy Mg
E*/]‘, S1~ 52453 ?“j&&ﬁ;ﬁﬂ?lﬁ*ﬂ?
1 XIERBUREIER

S & P

S1 Sa S3 S
X;  [1.8,2.2] [1.2,1.8] [1.8,22] [5.4,5.6]
Xo  [2.3,27] [2.4,3.0] [L.6,2.0] [6.4,6.6]
Xs  [1.6,2.0] [1.7,2.3] [1.9,2.3] [4.4,4.6]
X4 (20,24 [1521] [1.8,22 [4.9,5.1]

Step 1: #4377 ZEXF R 1D X B) A B R A5 B (A
1.

Step 2: Xf X [A] A Hi ke SR B gEA T R Ak AL 2, 75
FNN5R 2 Fros IHE K.

FT2 XIEREBICIREER

UES

S1 Sa S3 Sa
X1 0.1940,0.285 7] [0.1304,0.264 7] [0.2069,0.309 8 0.2311,0.2491]
X2 0.2470,0.351 0] [0.2609, 0.441 2] [0.1839,0.281 7 0.1960,0.210 2]

[0.1848,0.3382]

[
[

X3  [0.1720,0.2597]
[

X4 0.2151,0.3120]

[0.1630,0.308 8]

1

11
[0.2814,0.3239]  [0.2813,0.305 7]

I

[0.2059,0.309 8 0.2059,0.274 7]

Step 3: 4 # t 1E AR J7 R IX (8] 2k 44 5 41 1 47 2
T R X BT 5. IERAE A
={[0.2470,0.351 0], [0.2609, 0.441 2],
0.2814,0.323 9], [0.281 3,0.305 7] };
1 FAR 5]
Y~ ={[0.1720,0.259 1], 0.1304,0.264 7],
[0.1839,0.2817],[0.196 0,0.210 2] }.
Step 4: I FA A 543 )5 26 A X 18] K H0dE 4T
SR @SSRS 95 27N TRl (5 21 RN N T
X, | { = (0.1940,0.1304,0.206 9,0.231 1),
H = (0.0917,0.1343,0.1022,0.018 0);
\, . 0.2470,0.2069,0.1839,0.196 0),
(0.1040,0.1803,0.097 8, 0.014 2);

(

(0.1720,0.1848,0.2814,0.28133),
(0.0877,0.1534,0.0425,0.024 4);
(

0.2151,0.1630,0.2059,0.253 7),
(0.0969,0.1458,0.1039,0.021 0);

(0.2470,0.2609,0.2814,0.281 3),
(0.1040,0.1803,0.2814,0.024 4);

Y+

e
{
L
{

X45

R=
H=
R =(0.1720,0.1304,0.1839,0.196 0),
{H (0.0871,0.1343,0.0978,0.014 2).
Step 5: MR & X 4 F5E X553 vh 5« 87 A
CRER” LR, AR S T A7 55 R e A3

y- -

“HIBPFHN 7 575 55K

74 BT R e) B A IE S B AR S B A BT
EEE@W%LE@W??%%’Jﬁ
Py-my+mm (Y™

Py-my+m(Y™

)y = 0.0347,
X(R)) =0.1141,
oy =

Py-my+m(Y™ =0.1203,

P y-wy+m (Y_(R)Xi )) =0.0733;
TE A7 B AR R R R A 7 B R R T A O BR AR AT
CER B 5 7R A E A B 8 L
e A ilIbs|

Prjy+<R)X§R> (Yﬁ(R)YJr(R)) =0.1948,

P,y xgo (Y -V HI) = 0.1295,

Pyv+omx(® (v~ Ry +0) = 0.1456,

P y+®R) X (P (Y~ By +)y = 0.1905.

AU, SAEAR R CRER 81 5T S A KR

F17 P e RS HRD [e) R A L S B ARL R I A A S
f A B  oN
Py y—ny+an (Y

0 x ")y = 0.0049,

Py y—my+n (Y X(H ) = 0.0126,
Py -y +an (YH ) = 0.0052,
P, ,<H>Y+(H>(Y—(H>X< )) =0.0107;
1E B B AR '5“ IR 517 i A6 B 1) ) B E I B A AT

IKFHBFP 31 ” FITAA R T B L )



1 HFFERE ATRE;PMYRAAK —HBERBEFER 115
B4y ok T IR TTIEER A . T R AN X ) B BE B
L A——r (Y -y +H)y = 01902, HIE A BAR G Mo A v, SCRR [2] B2 RS IX TR 4L

!

v Y+ XS (Y-UDy+) = 0.1839,

~

yan g (VDY HED) = 01883,

Py i o (YY) = 01897,

Step 6: R & P 3 F 55— FME R H 5L, 70l
TR TT R A7 BT 57 1 — B &R
5 5D Bt R

5 =0.0308, 6 = 0.4370,
5" = 0.4057, 6 = 0.1290;
s = 6.6361 x 1074, 6 = 0.0470,
5§ = 7.6204 x 1074, 64 = 0.003 2.
NG, TR LRE —EUE RS, BARWTR:
oy =80 +of™ =
0.0308 +6.636 1 x 10~* = 0.0315,
5y = 65 4 681 = 0.4840,
55 = a5 4+ oi™ =
0.4057 +7.6204 x 107* = 0.416 5,
5y =0 46" = 0.1322.

Step 7: MRARLEE — BUE RBUHAT T ZHF 7, H 6,

> 83 > 64 > 61, BT RZIHHET N

Xo = X3 = X4 > X,
BT RATT 5 Xo iRt DA 7] (0 A FE LK X0 1B N
BRI A

N U B A ABE B (Rt PR AR B, K A S 1 25
55 3CHR [2] 776 A5 B 25 BT LU SOk [2] B 4
SE SN DX B H i R B 1 B 2 SR, o IX TR K 5L
PR VR ORI R 2, F LTS T R 5 BT R K
RUKIE; 55, AR SCHRE R/NHEATHEF (L3R3).

x3 TREFGEHFEER

y S (2175 A0
TEKmE RBISHY SR SRR AT
X1 0.5305 4 0.0315 4

X2 0.7457 2 0.4840 1

X3 0.854 7 1 0.4165 2

X4 0.6867 3 0.1322 3

M3 W LLE Y, AR SCHITT Sk 2
Xo = X3 = Xy = Xq,
1M1 SCHR [2] B 07 SR
X3 Xo = Xy = X7
PIANHER 25 R LR R A 64— 8 X784 Ui

PR TR ANF AT B 3 8 AN — 2 S 4b, Sk
21 REE T H5IEMAE T RN, KEH5ES 7
AR R OCHESE, IX AR AT B 2t ARk A — Sk
W) AR LLBE T 5, A ORI AR S5 7R T BES 7R 4 A
H e sk (s B, (IR EEAER, XFE
KRG 70 F MG B FKES B, 225518
HIE, RS C R, sk 7R — 3o A L
4% B

AR ST R SR R A X ) 2K 1) 22 Ja A R 5 )
AT TR R B R T, SRR BAE
RHHEBLR, W DX 8 K EUT 51 53 i B S U 37
7 BRI 1), 454 TOPSIS () BAREE T 0]
BRI B 7 v, R T X m 4% s — S e R AR A,
%07 1 RE 8 v IR X 1A) AR B sk sk LB — Nk
EARB AT, K KM a2nafAE T ef
FIM5 ST Rl P o, R i BE AL e T X (8] A0 1) 12 55
)@, WAL T “ R RAHEHERE R W B
BTV S R B BN, BRI BT EH S T
THENLSEIL. 5123 B B T g s AR 28 1 6 3 4 0
B2k, GRS N IX (A KBS 2R W3 n] /A 7 4 i
—MNE BHEERIER.

2 E ik (References)

(1] ) v, e E, J7 S8, % KRG KN
FAIMI. 28 5 R Jbot: FhF HARAE, 2010: 256-257.
(Liu S F, Dang Y G, Fang Z G, et al. Grey system theory
and its application[M]. 5th ed. Beijing: Science Press,
2010: 256-257.)

(2] SRR, B, X, 55, 2 8 b X A BOG R T SR AT
WAL B AT LR K7 244, 2004, 36(3): 403-406.
(Dang Y G, Liu S F Liu B, et al. Study on
incidence decision making model of multi-attribute
interval number[J]. J of Nanjing University of Aeronautics

& Astronautics, 2004, 36(3): 403-406.)

[3] %56 =S HIXEREE R FHRRETTED. RELRE
i 552, 2009, 29(1): 124-130.
(Luo D. Decision-making methods with three-parameter
interval grey number[J]. Systems Engineering— Theory &
Practice, 2009, 29(1): 124-130.)

[4] EIEH e, 38R, & BT 2N FEBN 2
TRFR K RIR TR SETT VAT, 4211 5 YLK, 2010, 25(2): 232-
236.
(Wang Z X, Dang Y G, Pei L L, et al. Multi-index grey
relational decision-making based on cumulative prospect
theory[J]. Control and Decision, 2010, 25(2): 232-236.)



116

* R ¥ 32 %

(5]

(6]

(7]

(8]

(9]

[10]

[11]

W20, n S o BLEEL (5 B HL X O S D 4 R K
B RSRIAT]. R LIRS R, 2007, 29(11):
1868-1871.

(Chen X X, Liu S F. Grey incidence decision-making
method with partial weight information but with preference
information on alternatives[J]. Systems Engineering and
Electronics, 2007, 29(11): 1868-1871.)

FawraR, X R, b, S T TR R K 6 SR IR R SR
B, $H) 5 Y5k, 2015, 30(4): 683-690.

(Jiang S Q, Liu S F, Liu Z X, et al. Grey incidence decision
making model based on area[J]. Control and Decision,
2015, 30(4): 683-690.)

Bk, 7 ER, BE & R T EEREETNEE
P DX 1) 2K 5 R Tk e SRR T[], k) 55 1 3, 2012, 27(2):
182-186.

(Yang B H, Fang Z G, Zhou W, et al. Incidence decision
model of multi—attribute interval grey number based on
information reduction operator[J]. Control and Decision,
2012, 27(2): 182-186.)

W, R R, A, AL T AT G X T AR HOR Bk
FERLRLT). 241 LFE, 2010, 28(2): 122-126.

(Zeng B, Liu S F, Meng W, et al. Incidence degree model of
interval grey number based on space mapping[J]. Systems
Engineering, 2010, 28(2): 122-126.)

T, 0 KB 2B FE AR AT B ARBHEFF TR R4t
TAEFLR 558, 2009, 29(4): 169-175.

(Xie N M, Liu S F. On comparing grey numbers with their
probability distribution[J]. Systems Engineering — Theory
& Practice, 2009, 29(4): 169-175.)

A5, R R, R 7R, SR BE T AH X AR RURG 1R B 1 2K
ke R T, 28] 55K, 2014, 29(2): 315-319.

(Yan S L, Liu S F, Zhu J J, et al. The ranking method of grey
numbers based on relative kernel and degree of accuracy[J].
Control and Decision, 2014, 29(2): 315-319.)

W, R AR, 2 11, A5 3T ik o TR ) X T AR K BE
REFEBAU]. ZG TR TR, 2013, 35(11): 2329-
2334.

(Zeng B, Liu S F, Li C, et al. Grey target decision-model
of interval grey number based on cobweb area[J]. Systems

Engineering and Electronics, 2013, 35(11): 2329-2334.)

[12]

[13]

[14]

[15]

[16]

(7]

T &, S E. £ T Choquet B 43 ¥ IX ] K 4 % J& 1
WHTTIED]. RA T RS - TR, 2015, 37(5): 1106-
1110.

(Wang X, Dang Y G. Approach for multiple attribute
decision-making with interval grey number based on
Choquet integral[J]. Systems Engineering and Electronics,
2015, 37(5): 1106-1110.)

Mo X R SAE. T R T FR B Y TOPSIS v — 1E
SERFUAE]. R LRR R 5 SE R, 2004, 24(1): 114-
119.

(Hua X Y, Tan J X. Revised TOPSIS method based on
vertical projection distance-vertical projection method[J].
Systems Engineering— Theory & Practice, 2004, 24(1):
114-119.)

RN, AR A, X U, J IR ST I A 55
PERTTIED]. RS TREELR 55K, 2014, 34(10): 2637-
2644.

(Liu X D, Zhu J J, Liu S F. Bidirectional projection method
with hesitant fuzzy information[J]. Systems Engineering —
Theory & Practice, 2014, 34(10): 2637-2644.)

Vi, B 5. T B HOR B = M BORI 200 2 )& 1 ok
SROTIERTFCLI]. 1] 5 T, 2009, 24(4): 637-640.
(Yang J, Qiu W H. Method for multi-attribute decision-
making based on projection[J]. Control and Decision,
2009, 24(4): 637-640.)

77 EBE, R B, B, 4 X R BURAE 5 Bk ot
K H GM(1, 1) #8182 H A 5. ob [ AR R, 2005,
7(2): 57-61.

(Fang Z G, Liu S F, Lu F, et al. Study on improvement
of token and arithmetic of interval grey numbers and its
GM(1, 1) model[J]. Engineering Science, 2005, 7(2): 57-
61.)

W, i, IR R K TN R G R R T
FEIMI. JE5T: B HRAE, 2014: 55-56.

(Zeng B, Meng W, Wang Z X. A extended research on
modeling object of grey forecasting system[M]. Beijing:
Science Press, 2014: 55-56.)

(GlEmit: EirR)



