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Research of Ranking Method Based on Improved Possible Degree Dominance Relation

ZHANG Qi-wen WANG Xue-qin ZHUANG Xin-lei
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Abstract The dominance relation is an important method of solving the multi-attribute decision problem and resear-
ching the incomplete interval-valued information systems. According to the research of the ranking methods in the in-
complete interval valued information system,we proposed a ranking method of improved possible degree dominance re-
lation to solve the problem that too many attributes maybe result in the ranking failure. This new ranking method com-
bines the interval-valued dominance relation with the possible degree,improves the weakness of the definition of classic
dominance relation and defines the average comprehensive dominance degree, Finally, compared with other ranking
methods such as -8 dominance relation and tolerance dominance relation in specific cases,this ranking method of im-

proved possible degree dominance relation can not only solve the problem in the incomplete interval-valued information
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systems, but also make the ranking results more reasonable and effective.

Keywords

systems, Possible degree

1 5]

RS ETRIS Bt 22 ¥ Pawlak!] T 1982 #2 14 i —Fb
BEatiEie., SHARREEEEETESMERBETER
KL, HEERMATRERAET. MALAEES, LS54
BIfR B R A E& B UK BEE M RTERE. 2k, Greco %
MNEH T HTIRE L R FEAEE (DRSA, F BB XA
RESMRESHESHBEEICHITY BWR, WE. TR
FRAR VLB LR MBEERE LRSS MR LR
WAREMIFIRERE. BRTL.RBERLRZBEZ ERAT R
T RBITHT TR B — R X B HGE S ERA R
FHEF Tk R— MEBMRNEE R,

ST B3 26 2 0 B 5 i AT HE I 19 R 5T A Sl
%, (OSCERL6 14T Xt B AEAN R A A B B P ok IR 4R i
BEERMLE R E B ENE, R S B xf gt
SHATHER R ERAL  SCBRL7 60X 2 MR 8558 Bt F P48 Al B
BB R A A, 38 AR R S ST A

i

PR AR 2014-11-15 K45 B #7:2015-03-13

Interval-valued information systems, Dominance relation, Multi-attribute decision, Incomplete information

FRIBAURIR R R S5 & L — PSR & HEF 5 8 5 SCRRL9 06t
AT EH LRI RR MR, 2 — & TUE X R HEF
J715% 5 SCRRL 10168 Y — b o A0 288 T i BE 1 X[ B0 P O 5
SCRRL1LJ6E T Maf X B PR B R L S MIRBXARNRR,
R TIRREEMH R R AR 12 6 X R E 2 X R £
BIERFE MR T —FHT R cc-BFR R,

AFE BB TAE BB |, &1 % A 52 & X [BHE(R B
RGP TR R, 82 0 — P T RE LB X R T T
% XM REHFSRESE. H BB X 0K, 68
S R R HE T (R

2 AREREEEERSE

EX M 7 S=UA,V, O RRNERFERLE, K4
U={zi,x22, >z, ) B— NS H RN RE. KNG A=
{a1saz s sam} %i:ﬁﬁ‘ﬁ)ﬁﬁé@%%;vigvuva FRRA
Mo WBELE. B « T x WXEER f(z,0)=

B HAE G ARBEES (2011GS04147) , R HRF 2 (61263047 ¥EH).

R A975—), B, BIEER, LA S, BB FLI7 A4 Ontology B EEME B BE R iF X Web MR TR%; TR 1989 ), &, B+,
EEHIH BRI EFE (1989 ), 5, Bl L, MR W W ARRS L RE R .

» 274 -



La"(x),a”(x)],a"(x),a" () €R H. a" (2)<a¥ (2),a" (2)
M (OB AXEMTRMER., X o () =d" ()8,
flx,a)i B —AE4. B, BE R X EME R — %N
ER.

CEXEHEGERRAET & VZHLEJAVa U { =), Hd « RR
KB, B4R « TXHR 2 BRARX B{EEEXFE
3FER: f(xya)=[a" (), * ], f(z,a)=[ * ,a"(x)], f(x,
=[»", Y], IHMNREEFBRERIAEEXEE
BERRS.

HEl A BAREXAERF B RENFEETELTFHAE
B — R RIEA T HE RN ARG S HHITAE, 55 —F
REBEMNATEREERGEHEBMN. MEAZEEEH L
FFEE(E B EHATHIEM A 3 M BB HETENY B
B, ASUANRHBHEELEEN, AREBRB T A
DM HEREBEAT R ERR AN ZE&FE B EIHTLHE, 4
NSO,

Ef(xya)=[d" (2), * ], B * = max{a" (z), max
{aY ()}

Z flz,a)=[*,a" ()], Bl * = min{a’ (I),I}éi[l’}l
{a" (@)} };

#FH flr,a)y=[ >, * V], B * " =min{a’ ()}, * Y =max

€U x€U
{a" ()},

3 TIREESMHBXER

3.1 RABRBEXE

BN 20T FREMEER RS S=WU,AV,H,BC
AR MB R FMRELEL R

(D RE#XR R MRBEK2]F

RP ={(z,») €EUXU|aY (x)=d" (), YaE B}

(2] ={y€U|(y,x) ERF}

() FHhEER R kR[5 -

R ={(z, ) EUXUla" (x)=a*(3), ¥ a € B}

(2] ={y€U|(y,2) ERF)

(D EFHhHEXLE RS> FE#KL5~ .

N2 = {(x,y) EUXU|a" (x)==a" (y), VaE B}

(1§~ ={y€U{(y,2) ERF*}

(OTF ER#XR R FRSHA[«]57

RYZ ={(z,») €EUXU|d" (x)=d" (), ¥ aE B}

(2157 ={y€Ul(y,x) ERF™}

(5) b E FFHh#BER RS fEK 5.

RVHZ={(z,y) EUXU|d" () =d"” (y),d" () =
a(y),Va€B)

(] ={y€U|(y,2) ERFT"*}

WAL LR R BBk R T a8, R EHEE
—E I BREE, HARBRFE 0T

(D SR FRE L TR, 1nL99. 99999, 10071F4[1,
100. 000017,[1,100. 00001 14 F[99. 99999, 100],{H R =L
+,[99. 99999, 100]4% F {1, 100. 00001 ] 7] EMEIR K, HEE
LR, B A= RGBSR

TR RFE XM FIM, 1001, 1. 1]F100. 99999,
100],[1,1. 1J4F[0. 99999,100], fHEESL |, [0. 99999, 100]

RFLL L 1IN REER K, th S B LR, Hib &= 4R
BHEWER.

() ETFRHEXRRE LAt FREM, w2, 3152, 99,
50],(2,3]4EF[2. 99,501, F 3L k2. 99,5014E F (2, 3] 7T &
HHEK, SELAH.

(OF L R#2mE AT ™%, 5. 9,501F1[1,61, Bl
AWRTEES R, BREL5 9,50 ML F 1,689 aT GEHETR
K, 5 HBRS.

GYEETTHRHERAFMER EREXFMTRER
#EARESTHLHR 4 IX (6] By LB, AT S B A 26 i, an [ 2,
31#0[1. 99,100] 708k Hedg . mil 1. 99, 100148 F[2, 3]/ AT Rk
RX.

B X AP E R R FERBEM TR EHEA
R To-TREERARR, BB B RA T RELEY
T EE, B wrah Ll L X R B #2% Rl Tl A= ki
AR,

3.2 o-"HEEMABXRA

EX M BREMEFEERSE S=WUAV, O HER
B zi,x; €U, a€A, f(zi,a) =[a"(x;,),a" ()], flxj a) =
Lat(z;)sa” ()], 2 =aY (&) —a* (x), 2 =aV (z;) —
a“(x),

& [z f(za) R SEE T

3 _min{Z+12 ,max{a” (z;) —a’ (x:),0}}

i L+

E f(xiad R fx;,a) B RyseH, W

0, flxisa) > f(z;,a)
3 ={O. 5, flzxiya)=f(z;,a)
1, flxisa) <f(zj,a)
Ho, 03 HERB Y, e TR z; BT« B, h L TR L
TR

(Lo elfo,17;

(2)35+095=1;

(3)9%4=0. 5,

EX 4 RXMEMERFBRSE S=WU,AV,H,BSA %
SEATREEE; € 0,10, WIATE Lo- AT R #5¢ & RE” Fo-v]
ﬁgg'ﬁt@;@[fl, )3>a ﬂg:

Ry ={(2;,:)EUXU|3% 23, Y aEB)}

(2,13 ={x; €Ul (x; »x;) ERZ’}

4 HHHITTRREABXRRIAFHE

BARBREHEARKN-ARBEMLH XA LIELIN
ALK BT RE R RN TRE, HF LB E—EBE LK
HEEHLFH LRI REIENA R BERENRFEASE.
BN, Eo-A ERERE D, MOMHEZ EIRERNE
me» WA T BCHE P S5 R A BB A EXUE , T H 2L H R R
SE UKL 4%, T BE R BHE T R BN HEFF ST R X AR FF)

B, A SCE R o- AT REE MBI R AR AN 2 H RS
Bfl b 538 S BT LU BB B9 N FE 45/ T BEBE O RY
BUETEE, BN T BN TRRERE R RAF T E. &
HEJE BOHE P 7 1k BE G5 2 i 5 DY 9 B 70 S 7 O ) LA
LRI R R I HTF R A RE

« 275



4.1 WEEEIRETEEMHE

LB e THR 2z, RTXER x: WATEEE R, W
Bt a FTHBx, ST WAREE R . HXMR =, &
HEEX TR o, WAHW =05, XE K+ =1 H
2% €[0,1], BrkA,0. 5<% <1, B33 €[0. 5,1],

Wit BT, 0€ (0.5, 1 0 KA T AR,
4.2 THBEBEMMNOBE

FEZHMRERRIE X, — DR A B L FE
T 55— AR BTA TR R R, A GRS B X N 5
R — MR ER. EHELAR S, YXRNBEETE . IF
BXMRBHEZAEERLN REFEEHRERRNENL,
XRARE R HAF LB, 5 +=(2.8,4,7,2,1,0,9},
y=1{3,4,5,1,0,0,1,2}, %R x BT 1,3, 7 1~ B LR
yH LS HABR B AR T R y MBHER. MRFIHE N
REXR LR c AR F A& vy AL TRy, il
mt. e SHHF RN, MBELLE, REWNS - WEESE 4 1
DL EERME TS5 y BB BB A RN LA AR & = (T
&y REHEMN,

EHXE x Fxdg y BB EE R m, A% « h T3¢
.y MEERTECY N, R « ETWER vy HBERNECY
M, N+M=m, HFXR = EFXE y,H N>M, U N>

—’ZE,RIXIWXQ‘%E”{%E‘J/I\&?@E%L%U N 8§ BUE T B

[m/2+1,m], HAdp/ B,

LA AT, AT BB R AN B NE [m/2+1,m].
4.3 BETFHHMFEEERBEXRIFRE

B F Al BRI N RIF), B 2l da-rT BB EE TR 5 o6
ARy ARL-FIREER SR (2 T3" AR, Hit, ol fEE
HHAFHMUTRERRLTEEFTE L.

EXS5 RXREFBRRSL S=W,A,V,),BSA%
WRAREREE€ [0. 5, 11897 LB MM E0h N B, AT E X
AR ALR Ry AT BB K x J50°

RB>0 —{(xj ,x ) EUXU|3%20.5, YV aE B}

(x5 x,€U|(x,,x,)€R>°5}

%R 1 # BCA, M RREE# S R Ry, * FITT REBE AL %
xRN T«

(DF NNz, | L J5y * 121 L T35 |5

(D% By, SBu, U Rey 2Rz 5

(3)3# By, SBy, » N[ ]E" gy .

HER (1) 24T He B R P A N B 7 2 T B
€ [0.5, 1IB9aRik % , T 7T B6 BE 4R 352K A BOR AR 25 40
5 247 RO 4 N B KR, W5 AT RO € [0. 5, 1]
RO AT AL ORS00 RO D . (R, MY S
i,

(2)# By, CBy, - JUTT ARTR IS Ny <N , A Hoe
RS N B R TR € [0. 5, 1] % , B
TRERE RS RAOBARRE 2 AT BEBE TR 3536 R 0 2
AR WTEE] K5ORS . Bk, o RASE.

(375 By By, AT AR 8 N <N B Rey =

Rf‘”,ﬁmixm% [x]>°53E T“
. 276 -

PRt , A BRARHIE

AL SRR 18 IR Bl b, A B TTREE B X R
MEEA, BB OREE S RBERE .
EX 6 BREMEERZRS S=WU,A,V, ),BCA,%t
R xi,x; KT R, HMRBER.
Rg,, (xiy2))=
|l 15y " — L= 15, |
T e I T
[z 15y #Lx 15y °

0.5, [l =l=ls’
Hp,Nelm/2+1,m], [, 15" — [ 5" RRMESE
Loy 20 B A F Lo TR0 e TR B R 2T
MWMRTF ; MART z: BXTRE, AT RE « BT 2, KWH
4y, R 3 [ z; ]>0 ° [xi:]is.s%/i:\‘xﬂ-%xj HFIT% 2 BERS .
[+ |FRREEHEL,

#"H2 «€U,n=U,BSA,Rp, (z;,x ) BIETINT -
(1)Rs,, (zi,xz;)€E[0,1];

(2)Rp,, (2;,2:)=0. 53

(3)Rs,, (xi,7;) + Ry, (x;,2)=1;

nZ
5 o
E: (D4 150 Sl Iy W [ Ty " — L Ty | =
0,80 Ry, (z;,2;)=0, BT Rp, (xi v YER/D
%z J50 2lx Toy oW Ray, (o) =1, BB Ra (i
EK,
& EFR Ry, (52 €[0, 1137,
<2>Eh$>46%n Ul oo =[x 50 "8 Ry, (v ) =
o BNz 50" =[a:T50" BLA Ray (xi02:) =0.5, [
lH: %ﬁﬁﬁ%ﬁE
B EHEX 6 &, Y lr 5y =[x T5y "B Ry (xi07) =
0.5.Rp,, (z;,2,)=0.5, B8R, Ry, (x ,x,)+RBN (zj,x:)=
1, lifl[v‘fjjszl\?j?é[xi]?;'sﬂﬂ'ﬂﬁ
Rg, (zi2;)=
Iz 15y " — L= 15, |
\[x; J5y° =[x ey Il 5y —
Ry, (zj,x)=
ICz 05y ° — (= 150 °
Lz 050 ® =Lz J5,° I+ 1L D50
B4R, R, (xi5x;) + Ry, (x5,2)=1,
4 LR Rs, (xiy2;) +Ra, (z5,2) =1 BR3L,
(O BMMHE Rs, (52 =0. 5 Fl Ry, (z:,2;) +Ra, (25,
;) =11]7%
i:ﬁljéRBN(x,-,xj):o.5><n+1+z+--~+n—1="—22

Pt , et FRASIE .
E)Z7 ﬁl:lﬁj{a{%“a?‘\ﬁ S:(U9A9V9f)yBgAny
KT Ry WG A RBEN

BN (x,' ) I—;Z—j;lRBN (I,' 9Ij)

MR3 x€U,n=U,BZA,Rp, (xOWIVERIT
1 -1,

(DRsy (a0 €l5-01—5 15

@3 ERoy (ioz) =

N

o]



() 3Ry, e =

ER: (DXMR v BERIERRBRT Ry (2i,2:)=0.5
ZHNEA RBN (z;,2,)=0,F
0+--40.54---4+0_ 1

n 2n

%, BIFHMBLRE T Ro, (xi02) =05 ZSHA
By (Ti »x; ) =18
14-+ee4+0.5+++1_n—1+0, 5=1_i

n n 2n

RBN (z;)=

RBN (x;)=

£ L BFR Roy (2 €[ 1— L TR,
(2)fsE X 7
SRy (@) =3~ DR, (1)

=11 =1

RBN (x; » Tj )

B it , B FRARIIE .
R i BT eREE0 € [0. 5, LI T LR AN B N R
], BB LR AR ERs, (x) AR, B, 5IAFHEE

G mE X B RESH ERA BN R E
R, () M PR B,

EX 8 BXEMEFEB RS S=WU,A,V, ),BCA,x;
£F R HIT A REE N

Re(z)= Rs,, ()

TSR R () BRI R o BF B — N RH
B, TS A HREEF Ry (x) K, RS o L.
MHE4 x€U,n=U,BSA,Rs(x)BHEFRINT :

i _i .
(DRs(z) €515 ]5
() YRy (z)="2,
i=1 2

VB3 (D BHER Rey (30 € [, 1= oo 18, %1~ N

{EERER RBN ()= B’j’ H

Rp(x;) min= (x)

<m—1>/2+1 MPIREN

- 1 _ 1
= =D/ X (n—D/2+ D X5

=1
2n

ag— A NI R, () =1— -0 A

1 3 Ry (x)

R (2 mex = 0077277 woons

_ 1 _ 1
=G X (D24 D X A=50)

—-1—L
1 2n

% LBFIR Ry (x) €[ 1— 2 3.

@R SRy, (20 =518,
;Ra(xi)=i§——————(m_ TST5TT vsy, Ry (1)
1

- (m—1)/z+1 IEIN—mE/mRBN (z:)

“m— 1)/2+1 N= §z+1 ;ERBN (z:)

N S —_ n
—(m_l)/2+1x((m /241X 5

n

2
Bt 33Rs () =5 L.

5 HBEISH

F2EBEAE 2011 A2 K fh (A2 A 0 SO i 3 220K
HAT T ¥4l 38F 6 MTENTEAR . Bl a1 PR WF a2 R4HHT
Bfias NERRD ;a0 HEREBE a5 HIREFE 0 HIR
HAKFE. |1 AEBREERE S 7 BITHEH—MEEER
S=WU,A,V, ) BB U= {21,220, 23,71y x5 y 35y 17 } AL,
15Xz 5 T35 T > Ts 5 Te » 17 ST BN RANBARAE RS 7 AW, A=
{aiyaz sasras sas as | HBHEEITENTER . BRALSHETE
B T B4 X H .,

F1 AREHBIRITMGR

U ay ap a3 3y ag G

X, [90,95] [89,%] [85,95] [80,*] [94,97] [80,94]
Xg [80,91] (~=,8] [81,84] [81,84] [86,89] [82,92]
X3 [86,95] [91,=] [91,95] [90,94] [92,%7 [91,%]
x,  [89,95] [92,%] [91,95] [87,90] [91,95] [88,92]
xs  [90,97] [85,%] (87,971 [83,93] [94,95] [87,92]
Xg [86,89] [90,93] [85,89] [83,89] [90,95] [85,91]
Xg [84,80] [84,8] [82,87] [86,89] [88,92] [90,91]

RER 1508, REHEF S R0F -

B KA e & R BUT G REAL S BRI BT MG R
BREE 2,

x2 EENBITFMGR

U a; ay ag a, ag ag

X1 [90,95] [89,93] [85,95] [80,94]1 [94,97] [80,94]
Xz [80,91] [84,86] [81,84] [81,84] [86,89] [82,92]
X3 [86,95] [91,93] [91,95] [90,94] [92,97] [91,94]
X4 [89,95] (92,93] [91,95] [87,90] [91,95] [88,92]
X5 [90,97] [(85,93] [87,97] [83,93] [94,95] [87,92]
Xg [86,89] [90,93] [85,89] [83,89] [90,95] [85,91]
X7 [84,89] [84,85] [82,87] [86,89] [88,92] {90,917

HUKARYE SE & B BUM VR4 R, B BT A ST R T B
3%,

R REA X REH 6 ANBIE, B m=6,782)7T Hik
BB Ne[4,6], B0 N=4,5,6,

G REAR N E, B ARE T REERES,.,

4 N=4 B, &R TR A .

= ]20'5 ={x1 2374 575 }

[Izj/o b=

EN Y

[14]/0 S={xy, 24}

]>0 5

1‘1 s T2 9 X3 9Ty » X5 9Tp ,.2:7}

[Is _{13 » Lq ,.1‘5}

o 277 »



[16]132,‘0'5 ={Z1 s 23 174 s T5 575 }

[1"7]?40'5 ={ X1 X3 9 T4 + X5 » X5 5 7 )

RIAITRE T R A2, BRIRT R M5B
R

b

2
0 L 0 0 0 0 0
2
1
1 1 > 1 1 1 1
_ 1
RB4 (xi,xj)— 1 1 0 7 1 1 1
1
1 1 0 0 ) 1 1
1
0 1 0 0 0 2 1
0 1 0 0 0 O 1
L 2

AT BB RS 0055 A (LR <Ry, () =5 1R, ()=
LR, () =13, Ry, (z) =11, Ry, (o) =24 Ry, (20—

5 _3
ﬁaRB4 (17)—ﬁ0

[EIEATG, 2 N=5 i, B X R GERHE N Ry, (2) =

143 _1 _ 11 31 _
“2‘1_0yR35 (Iz)—'ﬁqRBs (13)_ﬁ’R35 (14)_E9RBS (15)—

25 _11 _1
E’RBE (Ie)—% ,RB5 (17)—‘3—50
Y N=6 i, T R MG A RIS Ry, (2) =32,

Ry, (z) =% 1Ry, (20 =2, R, (x) =%, Ry, (2 =23,

RB6 (Is):% 9RB6 (x7):%n

BE BIEMNBRHPHEEMREERN Ry (n) =
0.604,Rp (x2) =0. 079, Rg (x3) =0. 810, Rg () = 0. 730,
R (xs)=0.623,Rp(x5)=0. 335,Rs(x;)=0. 319,

wERHHF SRR .

T3 =Ty > X5 X1 T >0 > T

MZESCHR 12 )9, FI BT B EXR RN R AR LR
HEREHE ARG R W HEF RN

X3 > Xq = X5 =Ty ™~ T X7 ~ X2

BEHFERTUBRD AR EOETFRHFNTREE
REXRHF TR R 21 M 2o JHER 2 F 2 K53FF,
MET cc-BMBRRWX B ML RERREAHAAGE, B
B AXRNHF TR BARR X, P B S
RESH,

®3 SHMHF I RER LB

#4 AuBF T ERBFER AXHFTENRFER
, ETF R E X
KMITOAN  sasewr = 3 3 g
1o X] = Xg > Xg > Xy 7 Xy
o B B AR
X;ﬁ([lsﬂl\’#?“]ﬁm Bk # Xy > Xy > Xy > Xy > X
HI 5 A3 80 X| 7 Xy > X5 57 Xy > Ko
, ETEZRHXAF
PeSnd B AT Xy >33 g 0 %

X3 27 X| ™~ Xg > Ky 57 Xg > Xy

« 278 -

% B EVSUR A A R B HE R 7 S B B A S B A R
HEERIULAR F7, 0 T S A< SRR H B 56 F Bt i 7T RR BE 4R
BXRAMFITEAAERB EE N . EAB . EENX AR
FORE P BB 12 B0 5, BT T MO HE PP 07 8 5 oA P O 7
ARG AT B, LRSS RINGR 3 75,

BRI

AR SCHR BB T B0 A T REBE AR 306 B HF T O vk 5 00k
(8] B E TR K RS B BT IEAR LB, BRE &
REMH EMME WA BB S, LB —ERE LA
Ho G R A AR B E R ER EMAFE—ERNER
PRI SR AT 4 B R R . SRTAT, A SCHR A HE P O
LREB PR, AT HEF S R EE WS 2

SCER(19 TP B9 BT BGH I RIAR- R AT AR HL 3%, B
KU PR TETE— E B E L BME T ERME
WHRE & BREMAFE—ER WM. AT, 430
t B HE P 77 ¥ BE 6 R B S M B AETE , AT HEFF 45
REA BRI FEA S B,

SICRLT P i TR 2B R RNHEF TR LR, &
RBEMBRRB R TMBRARLHRER R, ERMIGS
RRE, EHBAABHIEHNR « Mo XOFF,HEREH
BHIBREMAE —E B EWE. AR, A SCHR o B HE R O ik
AT BRSO o WA AR T LR RIS R o1 1
Ko RAERMXDE.

5 BB AR HE R J7 S 7R R b 6 3 Ho 43 #
W AR IRASCHR B HEF O iR R A AT B4

MHEFSR LB, AR E T BUER TR H X
REHERF T R BB B A U AR R X 4. B, A< SCig
HEHETF TR AR BRI K.

MHEF T8 B/ A SO7 B A L BE R B B 5 £ IR
FEAE i ELBEAR DA 5k 801 R s N HEFF & B BB, A S0
ERREHTFERERWAE; A EE, A 307 AL ae
FlR RN 5T 2 X (A5 B AR GE Y (R, T EL e e A e 52 & X[
BE(E B RGEMIRE, E, R T AR BT Z M
MBRAE EF AT BRI E BN,

BEWIE AENAZEXEMERE L REPEERR
B LR AT BB B BEA | 44 e T PR SR RE R
RE X, AT 32 i 2 F O 4 T BEBE MR B R HEIF ik, R i
i RARBE I8 IE T %07 i B AT AT ¥ S8 -5 HAHE R T i
HATHEGIEA T AR MR T ER S BRI, X4
FEER HEEZ.,

ACEETHE T A RX R B HEF R X FAE&FER
RHH AR BN T ENEEHETHE T B8R
A R&FERGEHRE T — LR E R,

2 % X W

[1] Pawlak Z. Rough sets{ ] . International Journal of Computer and
Information Sciences,1982,11(5):341-356

[2] Greco S,Matarazzo B, Slowinski R. A new rough set approach to
multicriteria and multiattribute classification[ C] // Proceedings
of the First International Conference on Rough Sets and Current
Trends in Computing, 1998. Berlin: Springer Berlin Heidelberg,
1998.60-67

(F#:% 292 1)



HE =B SR A, 2004,21(2) - 165-168
Fang Min, Wang Bao-shu. Multi-sensor radar radiation source
target recognition based on evolution strategy method[J]. Con-
trol Theory and Application,2004,21(2):165-168

[14] ZEPSME, THM, B2 BT REHLRBHN AR TE
L] ALK AR (B RBEERR) , 2008,29(6) : 794-797
Li Hong-ru, Wang Xiac-nan,Gao Tong. Optimization Algorithm
Based on Immune Evolutionary Strategy of Neural Network[]].
Journal of Northeast University(Natural Science),2008,29(6) :
794-797

[157] Bengio Y. Learning Deep Architectures for AI[J]. Foundations
and Trends in Machine Learning,2009,2(1).:1-127

[16] Deep Learning #1 Knowledge Graph 5|18 X ¥ EFE 4 [OL]. ht-
tp://blog. sina. com. cn/s/blog_46d0a3930101fswl, html

[17] Boltzmann AR EER 5298 ¥ [OL].  http://wenku.
baidu, com/view/490dcf748e9951e79b891785. html

(18] 1k Deep Learning f 32 B A F1 4 [ OL. http: //blog. cs-
dn, net, xianlingmao/article/details

[19] Deep Learning[ OL]. http://www. cs. nyu. edu/yann/ research/
deep/

(E#% 278 T

[3] Greco S,Matarazzo B, Slowinski R. Rough sets theory for multi-
criteria decision analysis[]J]. European Journal of Operational
Research,2001,129(1) :1-47

[4] Greco S,Matarazzo B, Slowinski R. Rough sets methodology for
sorting problems in presence of multiple attributes and criteria
[JJ. European Journal of Operational Research, 2002,138(2);
247-259

(5] #)es, EEAEL AT, %5 BT EFRBCRMBEL ISR
0)]. #2240 5%k, 2014,29(7) : 1325-1329
Gou Guang-lei, Wang Guo-yin, Li jie, et al. Confidential domi-
nance relation based rough approximation model[ ] . Control and
Decision, 2014,29(7):1325-1329

[6] Liu Jian,Xue Li, Liu Si-feng, et al. Research on multiple-attrib-
ute decision making problems based on the superiority index[ ] ].
Control and Decision, 2010,25(7) ;1079-1087

(7] B, BEREE, Hitt. BT EEMBXRIET 7k KR
B0 HHEHUN A, 2014,34(8) . 2170-2174
Chen Wan-cui, Lv Yuejin, Weng Shi-zhou. Sorting method and
its application based on tolerance dominance relation[ J]. Journal
of Computer Applications,2014,34(8).2170-2174

[8] ERFK, BB, Bk BTHNSHE RRWEENRIEN
FRUL BEMERSIAR,2014,44(10):8-12
Wang Li-dong, Tian Xiac-juan, Yang Yan-bing. The comprehen-
sive evaluation of teaching based on entropy weight and domi-
nance relation[]J]. Journal of Mathematics in Practice and Theo-
ry,2014,44(10):8-12

(9] Z=&W, EREF.ZR. —LETREXRNAZLERLEH
PRI EELT]. B S PR, 2013, 28(2) . 229-234
Li Jin-peng, Yue Chao-yuan, Li Wu. A dominance relation-based
decision making approach for multi-attribute decision making
problems with incomplete information[]]. Control and Decision,
2013,28(2).:229-234

(100 ER¥RH, B8, S befy. T HE3 n {5 B i9 X (B Sk ek L) ]
3 5P, 2012,27(12) . 1894-1898
Qiu Di-shan, He Chuan,Zhu Xiao-min. Ranking method research
of interval numbers based on probability[J]. Control and Deci-
sion,2012,27(12):1894-1898

[11] %EH,XE, S, & ETTRERSR AKX B FEEEE
R[], M T T&,2012,32(9) 4042
Xu Zhi-ming, Liu Hong,Ma Lin, et al. Interval ordered rough set

model based on possible degree dominance relation[ J]. Ship E-

. 202

lectronic Engineering,2012,32(9):40-42

[127 Hu Ming-li,Li Lin-li. A novel dominance relation and application
in interval grey number decision model[ J]. Journal of Grey Sys-
tem, 2014,26(1):91-98

[13] Qian Yu-hua,Liang Ji-ye,Dang Chuang-yin. Interval ordered in-
formation systems| ] ]. Computers and Mathematics with Appli-
cations, 2008,56(8) :1994-2009

[14]) TBH AR R ERAREFRB X RMBERK T EHRIDL.
IRV : MRS T K%, 2014
Wang Xiao-yan, Study on decision-making approaches based on
dominance relation rough sets in incomplete information system
[D]. Harbin; Harbin University of Science and Technology,
2014

[15] &, FROASC, &8, % BT UGENRB LR THAT S X HE
EFEBREIPMNERT ], HEVLRIE, 2014, 41(2) . 253-256
Wang Bin, Shao Ming-wen, Wang Jin-he, et al. New evaluation
model for incomplete interval-valued information system based
on improved dominance relations[ J]. Computer Science, 2014,41
(2):253-256

[16] #&E W, TEAL WEE,. 5 ETREXRW R EERET &
MERI[T]. IR KM (B0 ,2010,45(9):7-13
Yang Qing-shan, Wang Guo-yin, Zhang Qing-hua, et al. The in-
terval-valued rough set extended model based on the dominance
relation[J . Journal of Shandong University ( Natural Science),
2010,45(9).7-13

(177 x4 B TFHEMNAHE ZRERFHTENHR(D]L X
R T4, 2009
Liu Xue-sheng. Research on uncertain multiple attribute decision
ranking based on rough sets[DJ. Dalian; Dalian University of
Technology, 2009

(18] HthdH, BB, W2 ETRBXRZWHFER LR TFE
AEEA [T © P IRTE K22 (B ARHEERRD, 2013,31(3);
37-44
Weng Shi-zhou, Lv Yue-jin, Mo Jing-lan. Ranking model and
preserving reduction based on dominance relation[ ] ]. Journal of
Guangxi Normal University (Natural Science Edition), 2013, 31
(3):37-44

(197 |4, R, B, % —FBuEn 2 BRI E T E
FEEUD WEE TREREEEM, 2014,41(6) . 118-125
Guo Jin-wei, Pu Xu-giang, Gao Xiang, et al. Improved method on
weights determination of indexes in multi-objective decision[J].

Journal of Xidian University,2014,41(6):118-125



