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Distribution Reduction in Intuitionistic Fuzzy Ordered Decision
Information System with Preference Measure

XU Weihua, JIANG Zongying
(College of Artificial Intelligent, Southwest University, Chongqing 400715, China)

Abstract: In this paper, a weighted score function was introduced into the data set with intuitionistic fuzzy num-
bers, and an intuitionistic fuzzy ordered decision information system with preference measure was constructed on
the base of the partial order relation by the weighted score function. And the dominance relation was defined in
this decision information system. Moreover, the judgment theorem was proposed in the system, by used of which
the conditional criterion set can be considered a distribution reduction or a maximum distribution reduction. In
order to obtain all distribution reductions, a method was put forward by the identification matrix by the properties
of distribution and maximum distribution coordination set in the new decision information system. Finally, a spe-
cific case was analyzed to verify the method of the distribution reduction by the identification matrix, and the
practical meaning of distribution reduction was given in real life.
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i N ERN R Z — , HEEAR N AR ARTE AR R SRR I AR R HT R TR AT RE RERITUARTTR , AR AR
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BUSCAETE T REAR R ARG — A R T AR R AR, 2 T 25 1 M UL Dy T B i) I 385
Z X AT bt SR A SOl a0 S B A SR B AU B AU SC T — AN IR 23 e 8, M RE ST
— PP RSO R 7 G R A LA R BE i e LAy R AR B ARG #E— A B R e A
WP SRR R RGP G I T 0 (BRI ) BB A (R a0 ) BEPUE RS, 23 RS R g2
W8I (R oA ) YRI5k Rl — RS B o A U T P RR 2 B 7 145 i A 2 1.

1 EERFEREMFRRES RS

{5 B ARGl H i 1A 25 PR R PER R, Rl 3, 215 B AR G vh A R Jm P R e, PRz (5 B RSN
PR AE BRGE. h T AT AR P R G TR ARG S A A 2

EX 1 =Jedl IS = (U AT, F)FRH—MEEREG, It DI = (U, ATUDT,F,G) Fr R — A IRIRAE B
ARG, HP U= {x 0,20, L A—PNEEHRMIBELAT = {a, a5, 0, R—DHRZIEESE; DT =
oy, | A BRI F 32775 U 5 AT MR ARBRE] UV, (9B, B0 F = |f: U x AT
UYLV, RAPEREE o 08 BRI G U DT B RASEE UV, 9B B G = g U x DT
UVl V, RS d

BN RS BRG DI = (UATU [d} F,.G) HER fe Frge G ac AT Mlx e U 45 f(x,
a) =(0,(x),9,(x)),g(x,d) e ROR HSHEE) , 73 IR R o TEFRATIEE o FIRIETETE d T Y IRE.
Horp  BR%00,:U xa—[0,1]F1 9, :Uxa—[0,1 73 5IFRR U PR« LRI o FHRIEEFAERE
BEIFHIER 0<6,(x) +3,(x) <1, 58 f(x,a) N EIERHHIEL

E—, 18 h(a) =1(0,(x),9,(x)) lae ATt ,Fx h(a) U ERYESEBMIEE. IR 2 Fid v, W)
PR IS = (U AT, F) J2 B BIE B R S8, DI = (UATU {d} L F,G) 2 BBk (5 B R 56

EX3 B DI=(UATU{d} ,F,C) RHEEEMIFGEERL, Vae U, Yae AT, E WG x X &
PE a B IAUAS 73 BRECH -

S, (2) =w,0,(x) —w,¥,(x) —w;ymw,(x)
Hrr:0,(2) F1 8, (2) 7350RR U PR o TEAETE o TR R EAAERE B, JF HIR 2l 2 0<6, (x)
+9,(2) <1,m, (%) =1-0,(x) =8,(x) FIRAZ « TEFAREYE o TRPCBREE , NI INAUAS 73 s 80T DL i
— RN
S,(x) =(w, +w3)0,(x) +(w; ~w,)F,(x) - w,

Hep IR Y ] 0, =1(w,e[0,1]).

it T A , AN R K BB V32 -5 2B ) DR SR i S A 1 ROz, 910, 2 kSR BE R SR R e
I, W3E 3 R AE o, , HARTE LS Z 6. Ah , InAAS 23 BREICAS J5T b Sl 5 X6 G 0) e 1 ) AR e 3R T
A 51 J& B AN TR BE S X P S ) B T 3, S bt 1 BELAG AR DR S A 2. TRT R, 3 T A SR i B AN i 1 ik
BRI R, BT Y 0 =1 (0, e [0,1]) SR AREUE H 22 45 H sk B Ak S s B i (e, I+ (RF
o, +w, <1, B IEWERT DL B 33545

T RE SO E R D SRR L R G R AR TR MR R SR T M (LR O P R AR

M4 B DI= (UATU [d) F,C) & BB B RS ATV feF. Vae G, VaeAl Dk
Va,yeU, B :

h(x,a)=h(y,a)=S,(x)=S,(y)
g(x,d)=g(y,d)

WFR DI = (U, ATU {d} ,F,G) N ESREMFIRFE R RS, L DI” = (U,ATU {d} ,F,G).
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HRAfE B SR Y SRR S R GE IR 1 , AT DA B R T A5 1 R0 DR SR s A 38 1 i3 U 11 0 7 6 2.
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EXS 4E HwBW P RG B RS DI” = (U,ATU [ d| ,F,G) %R RAG B R G HA i 17 7
o= (w,,0,) WFR DI7 J&— A i lf He B e o5 8RS8, 1cME DI, = (U, ATU {df L, F,G,0). K
o, FROVSE BEAE , w, R IR R ERGE.
P, AE R AT BB T R (G B ARG R a e AT, Vx,y e U,x .y ZRFEEMRFE LR =",
W x=y" F£oR « FEHEN o BT .
CH DI, = (U, ATU {d} ,F,G,0)i&— N E R BB PR G B RS, ACAT HA#$ & Uk
PHIEPETAE A BB R m i B BRI O0C R DL SR B 1 d 1) BE s - B e IR G &R
RZ ={(x,y) eUxUlx=y,YaecA}
={(x,y) eUxUIS,(x)=S,(y),YVaecAlR;
={(x,y) eUxUlg(x,d)=g(y,d),VgeC}
TE DI, = (U,ATU {d} F,G,0) ", 24 Rz CRT B FRIZEFE B RGE MY, & WS A PR e, 1
SEBRAE b AR B PR AE R RGN MR Y.
I, i AN E B R BB R R RS P S AR 148 DL e ok 6 M 1
U EE RO LA
[x]}7 =1yeUl(y,x) eR}
={yeUlS,(y)=S,(x),YVaecAl[x]]
=lyeUlg(x,d)=g(y,d),YgeCl

EERFEREMFEAREEREN D HAE
# DI = (U, ATU {d} ,F,G,0) B— " EEmiT by kG B AR5, VACAT, Vx e U,iC:
U _ .
E—{[xh lx e U}
%z%DI’DZ’ D}
Ry
= (DN [x]7 1 D, N[x]T D, N[x]7
W) = [ T )
5= _ ‘Dlﬂ[x]f‘ ‘DQH[AC}ZB‘ ‘D,ﬂ[x]f‘
74(’“)“““{ w0 ol T }

E*:R%%%/% RT S U A A, Hom 5 AREIE eI U 19— R 7%, 2 e U E—4

Bty (2) vy (o) 8RR IR U i Xt 4 « 6T 55 RE P14 A 0504 sR AR B K 431 R AR

5131 #a=(a,a,,,a,) B =(b,by,,b,)" WA n YEfit, AR @, =b,(i =1, ,n), MFK
it o ST mE B, ICE a=B; W a,<b,(i =1, ,n) , FRMI i a /NTET 05 B, IC1E a<B; MR L
PHAEOL, MR E R o A/NFETF R & B, IEE a>B.

HiE 6 AT IFHE 1, W] LIARASE B fb i ff LS BSOM 7 DR SR (5 B R 58 T I AH DGR oL

EHE 2.1 %€ DIy =(UATU {d} ,F,G,0) &— B Rl B P ek G B R4, xFVAC
AT, A .

(1) VxelU, 7 BCA M W™ (x) <py (%) ;
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(2)VxeU,# BCA, W y;™ (x) <y (x);

(3 Va,ye U, [y]7 Claly W w (y) sp” (2);

(D) Va,yeU,ZLy]7 Claly Wy (y) <y (%)

EBA: (1) VaeU, B BCA, AT HI[x]” Cla ]y, PR E L7 ATLAIE S ) (x) <uyy (x).

(2) ~(4) AT A3 2. 1 FlE L7 Al A5,

EXT G — R BB P IR 5 B R4 DI, = (U, ATU {d} ,F,G,0) ,ACAT , # Vxe
U, A wi (2) =7 (x) FR A J& D7 p 6T B B Ar BB L3O R BT 0900 A DM RAE | fRIFR Ry 40 A5
MRS, M A BTG EFEMA LU AER FR A & DI T B Sl ML HER RTH
S A AT LY, TRR R oA 24 R

EX 8 E— R i E AP OOk 5 B R4 DI, = (U,ATU {d] ,F,G,0) ,ACAT # ¥xe
U, A vy (2) =yi7 (x) JJUFR A JE DI, G T BRI BRI L4 0C R Ry B R i MR AR , AR N
R RAATUMALE. 4 A TR A FEIMARSR A MRALER, FR A & DI, oG 5 B i BB
PR RT IR A AR FRT , fRTFR R 5 K23 A 2 R

T 2.2 X F— A RRLF E BT R S B RS DI, = (U,ATU L F,G,0) ,ACAT, {5}t A
S A ASE B4 A —E S KA A iR 4.

TERR AR A B A RS, B A Y x e U, VA wy” (v) =pi7 (x), T2, Ve e U HA [x]7 =[«]7.
FH d5e RO BRI 8 VA St KA A AR e Lol JlL BV x e U BV A (217 =[x 17 , BA Vx e U #5 A
yi (x) =yi7 (x) KL A B— DR R hRLE.

JE A, AN A JE— R R A A SEAREE S A R— DA I Ve e U ERA v (x) =
yir (0) BT ABERAIEY x e U BB A [ 2] = [o ] 37 ROT.

EIE2.3 M DI =(UATU {d} F,G,0) — B i S0 B 7 ook (5 B R 58, ACAT A J&:
AR S HACY Va,y e U, Y iz (y) >pip (o) ALy 1T € [x]7.

ERA: (1) e ZEE AR MmERE, Ve, ye U REEER 2.1, R [y ] 7 Claly, WA
wi (y) spy” (0). A SB— DA RAE Y x e UK ™ () =7 (0)  B0ET w7 (y) sps (x). T, Va,
ye U Ry ]" Claly A wir (v) sy (). #F—, W UVATE Y2,y e U, 2 w7 (y) >pi (o) B A
[y ]” @ [x]7. DDENEIFUE.

(2)FEHDME BT Va,yelU, Hug(y) >uwr ()8, Aly]T ¢lx]7. TR, AIAMVYa,ye U, ik
[y Claly™ A wr () <wss (x). ARYEEFL 2.1 781, % ACAT, Vu,y e U, F i () =7 (v). A EAIE
B A B— A, RTFEGENT ACAT, Va,ye U, A uy (x) <u); (x).

M (x) =(0,0,---,0) B, uy” (x) sy (x) BOOL. R ™ (x) #(0,0,---,0) BT, #F wy (x) #

ID,N[x]7 1 - > . . = \
(0,0,++.0) A O S0 s B 1D, 0 L) 10 i Iy 0,0 (217 Wy e D, HEH y e

(o] B ye o]y TR RNy [0 C [ ] AR H A AT AR 3 w7 (y) <wr (x)  #E—20 A 15
[yl Claliy. RAEERE 2. 1 /M ye [y 7 856 1y 107 Clal i R A ye [« )7 W2 Y, Y ye
D[] B E yeD,Nx]7 MW TFlal” Clali7 Bl uy () sul7z (x). FEA-PEIRIIE

AL Dt 3RO

EE 2.4 CHDI; =(UATU {d} F,G,0) &— BRI B 7 IR (5 8 RS, ACAT A &
ERIATIRE S A Y,y e U, yig (v) >viz (o) B ALy ]S g [«])7.

ERR: 5@ B 2.3 24Dl
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SE A2 PR, DR AEMENIAE T W oA 2 ] B RE A, ZEATS vh R Jd I 5 SO A BB R A 7 45 Hh BRI
ALY ) D7 1
EX 9 4 — R B P RS B RS DI, = (U, ATU{d} ,F,G,0) 47iC:
Dis‘;j‘”(x,; %) ={aeATl (x;,x;) ¢ R |
B Dis>" (s, ) S DI 1, e, Yo I B AP TSR R 506 3 RS 940 o U PR, 32 Dis="" =
(DS ey o) ) o o e D= W1, ST A5 AP HE R ETHERERI R 506 TR R 1007 T B .

Feultth, Va, 0, e U Dis:j‘“(xi ,x;) = (b,Dis:jAT(xi ;) ﬂDis;jAT(xj,xi) =¢.

3.1 X TR O P R 5 R RS DI = (U ATU {d} L, F,G,0) , ACAT,R =
RIMHAE Y, € U, Y Dis > (w,,x,) # B, A ANDis " (x,,x;) #

ERA: (1) EE Vu,x e U, Diss" (x,,x,) # ¢ B MREHFRUR AN E S AP AE a e AT, 113
(x,,x,) ¢ RZ. AR =N, R (ACAT) AT RIHEWUR (w;,%;) ¢ R IBA (x,x,) ¢ RT, XK R
S RE A (x,) ¢ RY. FRE AR HEBUR LS00 S, TR AT LA TEAE b e A B8 (v, x)) ¢ R L E
be Dis:j‘(xi,xj). KR ACAT, T A Dis;jA (x;,%;) QDis;jAT(xi,xj) ,mAR, M b e Dis;jA (x,,x,) 0, b e
Dis;j”(xi ) [FIRERGE. IR be A FEH b eDis;jAT(x[ ;) LA AﬁDis;jAT(x[ X)) # . W ELETHIE

(2)FENtE CH:Va,,x e U AR Dis > (x,,x,) #d, 4 ANDis,. " (x,,%;) # . Ry ACAT, Jif LA
R CRY VEGE RY =RT, REBHE R CRT BVAL. W15 Dis,o™ (x,,x,) # b, SRAELE a e AT, i3 (x,,x)) ¢
R TR — PRI () & Ry SR AN Dis, 2" () # b, UALa e A CAT, [IRE S, 0 38 53 A B
RS ST MRt ) R AL BT () R HEShth ) RV S
L (5, ) < RE LS () € R 10 RY CRE. FAMERHE

P, J5tE BESAT

WL 3.1 4 E R A BB P R (5 SRS DI, = (U,ATU d! L F,G,w) , ACAT A 2—
oA PRI Y HLOCS Y o, v, € U, 34 Disy 2" (x,,07) # 6 I A AN Dis2 (x;,3,) # .

TERR AR E B 3. 1, A SRR 3. 1 o, A2 ER A B — D fithii&E S R =Rz B %
FAF G A RPN, Ve e U, A wi” (2) =pir (), BI[2 7 = [« 107, BRA RT =Ri7. il
K, R = R I MR LA 2 A & — i b 2k

EX 10 CH DI =(UATU [d} F,G,w) &—A w4 B 7 oo M5 B R 5, Dis,, " &y
A ] FEFURR R, K -

M:j =A{V {alaeDis:jAT(x,-,xj) bl Va,x e U}
SRR e LR e DR A R R G A R A 5K

EHE3.2 HE—DERMEEEEMPRRE R RS DI = (U,ATU L F, G, 0) 3 i HER A
M2 OB MGy M2 = VI (AT a,). S B = Lo, = 1.2, g, | I Bk =1,2,,m]
TR ST AL ES.

HERR: Vv, e U, Y Dis " (x,,%;) # ¢ B AR/ ITBGER M9 E S, 4 B, N Dis,. " (x,x,) #d, H
e 3. 1 0] B, — A AR, 78 B, RN AT AR ONT B, 1) OGRS R B2 f7AE v e U,
M Dis, " (x,,x,) #d WA B2 N Dis, . (x,,x,) =, B B2 A LIFRR N B, MEZE T, H B2 AW
5T RS A AT E AT By, & — AN TR LEA A HRRA R Mo & THEY x5, e U T
Dis,> " (x; ;) TG, BT LATE M 56RE EAFRIM B, k=12, m| JEFTA S A A TS

4 =I5
BRBE B BE Y 10 RLEEAERS T AN (o %y 005,04 %5, %, %7 ) BEATIHR G2 W, AT 53 501 300 X L6 75 AHY
TAE (@, ,ay s, ay) B T, S AEE 5 OO S5 RO 1 D)3, IS A g AR L S MBS 22 36 2 H X 88
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T NINA X LEHAE IIFEIE , DT B 120 AN L2 A R0, IR B 20 A (B LC =Ff R 1 25 T 10
FEBRAEXS T ARG O, 723 1 XA BN ) FERIE o, T B ESEROMIRC. — 304 10 filEA:,
A 4 PEEEYCIZINABATIE a,,5 (LA %M NAHAIGAE a,, i A 1 A7 B A JGIE S H HERG 1
W X ARG 2y RPIRAE @, BISRIEEEN 0.4, AERIE Y 0.5, LB 0. 1,324F f(x, ,a,) = (0.4,
0.5). ] ARt fif B At ELOE BEMIRL. AN, 7 AU 20 el b, NATTAEAE R T SRR JE , o A I iR
PRIFAE N 0, =0. 6,0, =0.3,w; =0. 1.

*1 EERFELIRHMFRRERRES

Tab.1 Intuitionistic fuzzy ordered decision information system with preference measure

U a, a, a, ay d
X, (0.4,0.5) (0.3,0.5) (0.8,0.2) (0.4,0.5) A
X, (0.1,0.9) (0.6,0.2) (0.7,0.2) (0.7,0.3) B
X5 (0.7,0.3) (0.4,0.5) (0.9,0) (0.1,0.8) B
X, (0.3,0.4) (0.6,0.3) (0.4,0.5) (0.4,0.6) C
X5 (0.8,0.2) (0.4,0.6) (0.2,0.5) (0.5,0.5) A
Xg (0.2,0.5) (0.1,0.8) (0.3,0.7) (0.4,0.5) C
%7 (0.3,0.5) (0.3,0.4) (0.6,0.2) (0.7,0.2) C

N T AE T SR AR 1B R (i U B AR DR SR A R AR G TP A A 2 BT LA St RO A 2 T, R 2
HWE TEEXR x e UMNAEERIE a e AT BYIIAUS 73 pREL

A 2, i LLJIE «
U
% =
Loy 17 = 4w b [ 17 = i b [ 17 = et [e 17 = Hat,
[as1ir = {ast, [xg i = {21,062, 1, , (2, 107 = {7}

RO Rz CRT WZEE (i e BRSO 7 DR SR A B R G MR Y, R4 3

§= s= ] l ] s= s= ] 1
/"LAT(xl) =,U«AT(9C5) = (7’7,7) s /-'LAT(xZ) =MAT(953) = (0,7,7 ,

{Dl ,DzaD3% = % %xl ,xs} , %xl ,xzsxwxs% , %x1 3 X X3 3%y 5 X5 ,xﬁ,x7f %

s= s= 1 s= 1 1 3
/“(’AT(‘xAt) :M/1T(‘x7) = (0’097) ’/"(’AT(‘xé) = (7’7’7> )

s= s= 5= s= = §= 1 §= 3
'YXT(xl) Z'YAT(xz) =')’A4T<x3) :')’AT(M) :7‘4T<x5) Z')’AT(%) 27,')’“(756) 27-
K2 LIRRREEEZZHMNE S EE

Tab.2 Weighted score function based on the decision information system

U a, a, a, a,

X, 0. 08 0.01 0.42 0. 08
X, -0.21 0.28 0.35 0.33
X3 0.33 0. 08 0.53 -0.19
Xy 0.03 0.26 0. 08 0. 06
X5 0.42 0. 06 -0.06 0.15
Xg -0.06 -0.19 -0.03 0. 08
%y 0.01 0.03 0.28 0.35

Frik L MRE T SR oAl 29157 55 B R I3 A 29
SRR AT BT RE TR A A c e U, A Lo ]y = [a 07 AR SCT A8, Al LUAIE AT &%
JEE 2 Qi e LA Py BRSRE AR B AR G A 20 A 249 5 Al e R I Ai 20 .
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Faik 2RI RE B 3. 2 KA A LY -5 e Ko A 2 .
MRYEFE 1 A RE i 4 B RO P DR AR A5 B R G, rI IR R GE N Al 20 Ty AR, 3% 3 .
®3 LIRRKREERETHSHIHRER

Tab.3 Distribution identification matrix based on the decision information system

xl xz x3 .X4 x5 xﬁ .967
x, 0 24 123 2 124 0 24
%, 13 0 13 1 1 1 14
% 4 24 0 24 14 4 4
%, 134 234 13 0 14 4 34
x5 3 234 23 23 0 3 34
% 123 234 123 123 124 0 1234
%, 13 23 123 12 12 0 0

S, BT, R 3, R PER T AR R w0 Fon A al BriUm PEAe b 2 SRR 0.
TGS
M,li =(a,Va,) N(a,Va,Va;) Na, \(a,Va,Va,)N(a,Vay) Na, A\
(a;Vay) Na,(a;VasVa,) N(a,VasVa,) A(asVa,) Nay(a, Vay) A
(a;Va,Va;Va,)N(aVa,) =a; Na, Nay Na,
WL, ta,,a,, a5, a0t RAZBEER ARG BLAEROM] 7 DR A5 B R GER 0 A0 29 1, b B2 2. 2 W] LUK {
ay ,as,a, QIR SR G KA 2 .
HRAE T3 1) 53 A5 29 5 LA S e R A3 AG 29167, AT LAKGE , 2RI APESE AT J2 0 5 A AE T e s
FeJm BEDRAFANAE I S PR AR | [ I e 2 B A AE B R 73 o 15 DR SR 2 DR AN 1 s PR 4.
PR 1Rk 2, R B 3 BT S A SR AR AR R, (B B AT P s 2 ik ) R e A ], S 7 S8 2 0L
W LE AN R AR TSN ] B 25 , 2B 73X PR 5 A LSRR I 00 T IO TR] S22 BE. O 1 oI 1) &2 2%
JE BB PR RAEAE— BN R TR 73 sR B — IR LA — IR EEAR B 53, I8 A 7E B IR 17 DL
T AT 1 IR S 2B O(1UI? x TATI x2™) 5 2 (IR 2 O(1U1? x TAT1). A&
IGO0 B AR J5 vk B T S 2R B2, AN FE DR R — B AT §2 T 2R FH 5 1% 2, B A B R R A 5
TEASK gt o3 A 247, DR by 33k BE R 9 20 Pk 1] Jlg AR

5 & it

ARSCAE EL SRS P S5 B R GE b, A B a5 S T SRS 23 e R, AT T 17 R - A
WPy RS B AR GE. i WSS A 24 ] B PSS 2 1AL 0 8 B, 2 1 T PR IR A 20 T ) T %
i i — A B S BIER] T AR D7 1 i Al AT A

S 3k
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