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Abstract: Inconsistent incomplete decision system(IIDS) has strong superiority in modeling and expressing complex data
compared with other decision systems, which shows its important value. Therefore, based on existed research results, this
paper investigates the definition method of reduction in IIDS. Five kinds of reduction in IIDS, such as possible reduct, are

presented and the relationships between them are also found out. This work can form the foundation for further studying

related theory and method of reduction in IIDS.
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M FAR—HA & RE RS, T H AT E 244
PAEE b m e W aE . R, RN A AR AR
S TEIP BN, A X I e R R AT 4 M A )
JIT IR 2 s B 5 A — B e & R R e, B
A—HA B/ PR RG T IE A T 0 A 5 55 1)
BN R, TR A S By B R A A AR A — SR
TEH PR F2 G 240 8] 1) 5 (AT RO SR 5 A 2D DL, AH Y
{140 24 i B 48 A 7 AR R B, Ay e, A SO R &R
G P R L TR BEATHR ST, 48735 75 S L TR7 8] 1R IR,
A DI L) T B R g v B S,

2 A —BARERERS

—AMEE RS AS) W H 1] LR A ITA (U, A,
{(Va}s fa)aea. Ferp: U BAESH XTS5 4 A B dE
AR R V, MR o WEIE £, 0 U 2V, IR
K, RIRN fo U — Vo, BRI IS M5 B REL #5474 «
€U Ha € A M1 fo(x) MEN—AERME (FMH K
FIME AN E (), WIE B RN E&EER
g, TR E &5 B RS ZRAE 7 RR, 1IXFE,
R sls B ARG WA RoR N

(U, A, {Va}, fa)aca, x € | Va.

acA
A Vo ML fo 2 CAIE, (U, A, {V,}, fa)aea AT
LTS Jy (U, A). W FATE B C A, THEBYWEW R
TILRAR:
TR(B) ={(z,y)|fa(z) = fa(y) or fa(z) = *or
faly) = *,forVa € B, andz,y € U}. (1)
KO UEW, TR(B) &2 H & MFRE, P2 —MEA G
.2 Sp(x) RANEANE R R B N 5N% o An]
g NI NiuE TN il

Sp(z) = {yl(z,y) € TR(B), y € U}. (2)
A X CUHBCA WX K FERESH
BX = {z € U|Sp(z) C X}. (3)

N RR R IE B, n BL R OR A POSE(X), B
POSp(X) = BX. T4 X 1 LI blE SCh

BX = {z € U|Sp(z)[ )| X # 2}. (4)
BX x4 E & | T X, BX TR fe s T X.

ANTEE R R G — TR R AN 58 85 B R 4L,

© AR AR XHE B R G (U, A) v PE g A3 N
—SeJF M TG R KRR, — AN TE R PR R et mT LA
LR AN IEAL, B

(U, CUD, {P(Vd)}aaB)deD,BgC- (5)
Hop: UM C 7 XIRIS, D R AE28 4 BRI JE 4R, FR
NSRRI, HCND = @; P(Vy) h Vg MRS, Vy
HEtEd € DR, 15 « & Vy; Op NEREL Op: U —

P(Va),B C C, & XN dp(x) = {faly)ly € Sp(x)},
faly) BRATEEEERS (U, A=CUD,{Va}, fa)
(115 SRR AL

WMRXNFAEE 2 € U, ¥ [0c(x)] = 1, WA
TEAA R R G IE— U, A WIRR IR A —SU o, 41
IR B G853 IR R — B e 4 R R A —BUA 58
P FR IDS). XFF, —AN DS 1] LB XK IR A
R Py oA

(U,CUD{P(Va)},08) ye p pec
3z € U, |0c(z0)] > 1. (6)

15 HH G561 WA (0 1% 20 R, IDS(U, C U D,
{P(Va)},08)acp,scc W LLTE 5 (U,CUD), W
1IDS = (U,C | D).

WA A LR, 75— DA A BRI RS
L B DX R o € U BLEPIAS AT k55
KD MDD # D), 43 Sc(xo) D' # o H
Sc(zo) D" # 2.

3 IIDS HZ4fajf e X

h TR TTAE, A SR AR R W, )R S 4 F
[ 3K R 457 FR 0L TIDS, FF 2 5 %t T 1IDS = (U,
CU{d}), Va = {vr, 02, ,or}, Xo, = {2 € Ulfa(2)
= v}, TUNHd} = { Xy, Xy, -+, Xy, }o FIHFEA—
B5E % RGO 2 T 6819 e 2] TIDS h, JF R id
kb 7E, T RE X TIDS H 2 a7 A .

EX1 fE1IDS = (U,CU{d}) F, & B CC, N
PR B 4 TIDS [ — A ol G2 ], 4 HALU X TR E o
€ U,Sp(z) C CXy,v = fa(z) 1B’ C B, iMi{Exg €
U, i3 Sp/ (z0) € CXyy, vo = falzo).

Al RELY T 2 H AT I R R B JE PR BE%
B o X PR R T X, BRI RRE, Ko =
fa(z).

EX2 FKB C CAHUDS K —AE M2, 4
BACYW F 2 € U, 17 Sp(z) = Sc(x), AXFATE B’
C B, Bt zo € U, fif3 Sp/ (z0) # Sc (o).

SE X2 BERM TAE R v € U, Sp(z) A RE M A
(R T So(x)). JBPEL 2 H AT W RV B &
PEAE: BRHE o X0 T e AT AN A5 T o AU X0 2.

EE1 AI1IDS = (U, CU{d}), f:

)4 B',B" C C, ¥+Ve e U, ¥ Sp (x)
Spu(x), M HALY TR(B') = TR(B");

2)TR(B) = (| TR({a}), B C C;

acA

a€EB
3B C B, WX TVe € U, #Sp(x) D
S ().
UERY 1) 7o M2 BRI, DR IR W] b S X
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TV(y,2) € TR(B), i 2 € Sp:(y). MAAAFSpi(y)
= Sp(y), H 2688 (y)=Sp (y), Bl 2S5 (y). K&
W (y,2) € TR(B"), TR(B') C TR(B"), JAATiLE,

TR(B') D TR(B"), TR(B') = TR(B").

2) UEW] R W SCHR [10].

) MBBE B = {a1,a2,--- ,ap}, T B C B', 7]
& B” = {01, A2, 5 Qp, Ap41,Ap42, " ,aq}- g
2), f1

TR(B") = (| TR({a}) =
a€B”

TR({a1}) [ TR{a2}) () [ TRHap [ )
TR({ap+1}) [ TR{ap2}) [ )---[ ) TR({ag}) €
TR({a1}) [ ) TR({a2}) () [ | TR{ap}) =

(] TR({a}) = TR(B'),

ac€B’

Bl TR(B") C TR(B'). Kk, X T Vy € Spr(z), H (z,
y) € TR(B") C TR(B'). X#ily € Sp (), \NifiH
Spr(x) C Spi(x). O

EX3 {EUDS=(U,CU{d})H, U/{d}={X,,,
Xogyoo s Xo 1, 2

pp(x) = (g (2), g, (), -+, il (@),
= |X., ﬂSB(ff)’/WB(fU)
BCC, i=1,2---,r

MFR B A DS (1) — A4 A 2, 24 HACS X T v €
U, A pg(z) = pe(z), AN TVB C B, B fiftzg €
U, 13 pp (20) # pe(@o).

IR, pa, () A& — Tl SR oA A, FAH om0 %
e RBTRRRX,, (1= 1,2, ,r) R pp(z) =
(boy () prog (@), s pro, (2)) 72 U/{d} 10— A HER
IR, TEH oy, () + ooy () + - + o, () = 1.

EX4 20p(x)={X|IX,NSp( |/|SB( )| >
0,X, € U/{d}}, WIF B C C HUDS [ —A4r B
fill, M AU TR e € U, Hop(x) = 00( ), H
XTAERE B C B, i fifizy € U, {13 0p (x0) #

(90(.230).
FIE2 NTEEr € U, 715 05(z) = 0c(z),

UEM ECUEW] Op(2) = dc(x). tH B C C, 5
Op(z) 2 dc(x), LA N R FFUE Op(x) C dc(x). AT
TR v € p(x), MMFfEy € Sp(x), fifF v = fi(y), X
BEy € X,. Wik, y € X,NSp(x) # 2, NiTH
| X, N Se(x)|/|SB(x)]>0, B} X, € 0p(z). N 0p(x)
= Oc(z), FTLL X, € Oc(z), H|X, N Sc(x)]/|Sc(x)]
>0, XXM X, NSc(z) # 2. iky € X, Sc(x),

WAy € So(x) H fay') = v, X v € {fa(y)ly €
Sc(x)} = dc(x). HiMH dp(z) C dc().

NHUEH 05(z) = 0c(x). HT B C C, BRA
0p(z) 2 Oc(x), LA N HFTUE 05 () C 0o (). X TAE
X, € 0p(x), H X, NSa(x)|/[Sp(x)| > 0, KR
# X, N Sp(x) # @. XL, WTUUEE 2 € X, () Sp(2),
WHT v = fa(2) € {fa(y)ly € Sp(2)}=05(z)=0c(2),
Wo e de(z). UM, F71E yo € So (), /MR falyo) =
v, Wy € X,. Bk, yo € X,NSc(z) # 2, B

X, N Sc(2)|/|Sc(x)] > 0, Bl X, € 0c(x), FEiA
0p(z) C Oc(x). O
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EI2  {EUDS H, 4B 2 fa] Fl) S ok £
SN

PR a2 B 2, 43 B iR ) s SR

EX4 FRB C CHIUDS KM EL ., 24

HACUYX TR 2 € U,0p(v) = 0c(x) I B’ C B, j&
{E1E 29 € U, 813 0/ (z0) # Oc (o).
EXS %

(XX, N\ $5(0)]/15(0)

L (1% ()98 (@ |/ISB D}
MF B C C A UDS —A e K A&, 4 ALY
TR € U, Hyp(z) = vol(z), BXTAEE B
C B, BMF{E 2o € U, 153 v/ (20) # Yo (z0).
4 IDS ML R Z 5K &

EHE3 BB PRI IIDS [ BT 4 1T i 2 1] 1) 4E
. AR 2L TS, W PR C AR.

WE X FAER B € PRAly € dg(x)(x € U),
ARy € Sp(a), flifdv = fa(yr). HT B C C i
IIDS [ —AN W] BE A3 AT £ 15, B € L1 R AL Sp(x) C
CX,. TRAy € CXy, EUHH Sc(z) N X, # 2. )
Wys € Sc(z) N Xe, Wyz € Sc(x) Hys € X, XK
o= fay2) € {faW)ly € Sc(x)} = dc(x), Op(x) C
dc(z). HT B C C, 0p(z) 2 dc(x), M dp(x) =
dc(z).

W 1L W TAER B € B, WAFAE 20 € U, Af
5 Sp (o) ;(_ Cixvo, oy = fa(zo). X ULHAEAE 1y
€ Spr(xo), ifd a1 & CX,p. — 7, Ha1 € Spi(x0)
Hxo € Sp(x1), MNilivg = fa(zo) € fa(Sp(21)) =
Op:(x1), Wy € Op (21); 73— J7 MM, Moy & CXyy H
Sc(z)NXey = @, XU WMoy & falSc(zr)) =
dc(x1). HT vy € dp/(x1) Hvg € 0o (1), Opr (21) #
o (1), BIAFfE vy = fd(-TO);FD-Tl @?:EJL@B (z1) #

(21). IRHEE X 4°, B /ETIDS 1—A4rBL2y i, B B

Oc (1
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€ AR, Kt PR C AR. O

EIE4 4 B C CHUDS K —A &k 4 i,
NI e e U, f:

1) Sp(z) € CX,, Hv = fa(2);

2)Sp(x) = Sc(x);

D pp() =pc(@);

4)0p(z) = b0c(z), Op(z) = Oc(x);

5)ve(z) = vc ().

WEB AR 3), HoAh R 0] 5 1 SO e
X2m 5, SRz € U, i Sp(x) = So(z), BILf

pp(x) = () (), g, (), -+, i (x)),

ph (@) = X0, [ Sp()|/|S8(2)| =

X0, () Se(@)|/|Sc(@)] = pd (@),
i=1,2,-- 7

EERYW pe(r) = pp(z). O

S HE 4 U, AT R R L T 34 T RE LI T A0 A
2y fai 43 B0 2 T8 A5 K o3 A 2 ey 1) — A 4, B —
A JE ML T 2 S — AN TTREAIT L S A 21T 4
LY fai s K AT LI TR, R Z AR, AH R L A —
SE S ] RELIRT « 0 AT 2T < o WL 24 1 1 5 K 3 A 20 1,
ERRAEEHTC.

EES ik B C CEIDS I—/N 410 4 1,
WIFAAE TIDS I — N Ko A2l B, 13 B O B'.

WEH W yp(x) = yolx), WIS 5 AE A7 AL
DS 1)—/ M KA 2 B/, #i4% B O B'. B, 2
i yp (2) = o ().

KR B & — AN A6, pg(z) = pe(x), B

(i (@), gy (), -+ s iy () =
(1, (@), s, (), -+, i, ().
P
Jmax (| X () Su(@)]/1S5@)]) =
e (|X [ Se@)|/1Sc(@))-

BFAEE X, € yp(z), BWAFEEX,, = X,(i € {1,2,
s, AT

X, () S5 ()] /1S5 ()] =
(|X0 Sz @)|/ISs@)]) =

(1% () Sc(@)] /IS ()]).

max
v’ eU/{d}

max
v eU/{d}
LT LA £
X [ S (2)|/ 15 (@)] = pd (x)

po (@) = | X0, () Sp(@)] /1S5 (2)| =

max

v eU/{d} (1xer (Y Se@)l/15e @) @

KR X, = X, € yolx), NI X, € vo(z), T2H
v8(x) C vel(z). BUAUEyp(z) D veolz), N
() = vc(z). O

SEILS UL, AN A 2 A0S — ANk
SIATLIT, R AL

EI6 W B C CREIDS KA 4 fii,
WAEAETIDS —ANrBL 2T B!, {f3 B 2 B'.

EB BT S IMIE ], IR 0 ()
Oc(x).

WAL X, € 0p(x), HATECLI 152 Xl %,
| X N Se(x)|/|Sp(x)] > 0. HT Bi&—AN i L,
Hpp() = pe(r). TRA

| X () Sc(@)|/1Sc@)] = ul (z) = pl (x)

|Xv/ ﬂSB(x)|/|S’B(x)| > 0.

XU X, € Oc(x), NI 0p(x) 2 Oc(x). H
KT LT VAR 0p(z) C Oc(x), BT A 0p(x)
Oc(z). O

H R 6 1T LRI, 43 Fe 2 i R AL T35 K A &
[ NES P S e FEA MR R SR (S T o8 3 N
AT 8] 5 73 L2 6] 2 AR L G &R

ZELTIA, A~ e B 6 UL T &AL 2 W]
PRER, iU E 1 RR. B1ERH: DaRRAmS)
MR FL T 2SI 2) PAT HAb 2y a7 o 3N E
PELITRT ()14 3) AR AN R A AT L TR 73 L 44
W Ry RH L3 A 2 T8 1)1 5 4) AT Wl RE AT TR AR & 2
A sy A A 10— A1 4, BRI ] e 4y 1) b o 2
SIBCLITE. B 1 PR AT S R TR s ASB KR
ARIBZAN; ASB %R {A}C{B};B — A&/ ADB.

NI
ARESRG

JB& 1tk 44 T

S
RS

BT
=

1 BFMAFZERXR

5 seEHlorr

FIEREHEIFERG (U, CU{d}), Wk 1.
Hep U ={1,2,---,6};C = {P,M, S, X} = {Price,
Mileage, Size, Max-speed}; {d}={Acceleration}. 4}l
W Sc(z) Fl oo (x), R ML 2 Frow. &2 0] W,
10c(4)] = |0c(5)] = |0c(6)] =2 > 1, RILiZ ARG 2 —
AN TIDS.
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1 high  high full Low  good
2 low * full Low  good
3 * * compact  high  poor
4 low * full high  good
5 * * full high  excel
6 low high full * good

Fz2 Sc(x)FAoc(x) B91E

x Sc(z) dc ()
I {1} {good}
2 {2,6} {good}
3 {3} {poor}
4 {4,5,6} {good, excel}
5 {4,5,6} {good, excel}
6 {2,4,5,6} {good, excel}

51 HEEMAE

PR 1P RKITDS = (U,C U{d}), 255
Sipy(x), Sisy(x), Sixy(x), Sipsy(@), Sipxy(),
Sts.x1 (@) M Sip s xy(x). WTELRIL, M T{EE 2 e U,
1 S(ps.xy(x) = Sc(x), X FTHA B C {P,S, X},
Wi tE 2o € U, 113 Sp(x) # Sc(x), XU {P,S,
X} & 1IDS [ L 15
52 HEWHAE

LT Xgooa = {1,2,4,6}, Xpoor = {3},
Xexcel = {5}, MK 2A 5, CXgood = {1,2,4,5,6},
CXpoor = {3}, CxXexcet = {4,5,6}. Ss,x} (), Sgsy(2)
S xy () BITHSEE Rk 3 fros. 3R 3l W, %1
iz eU, ﬁS{&X}(I) - Ci)(fd(z). 1H S{S}(5) NeE
T CXy, 50, Syxy () AJET CXyy) (y = 3,4,5,6). H
JESCT RIS, {S, X} A& TIDS [P A REZY .

%3 Sisxy (%), Sgsy(x) FAS(xy (x) BI1E

x  Sgs,xy(®) Sisy(x) Sixy(x) CX ()

1 {1,2,6} {1,2,4,5,6} {1,2,6} {1,2,4,5,6}
2 {1,2,6}  {1,2,4,5,6} {1,2,6} {1,2,4,5,6}
3 {3} {3} {3,4,5,6} {3}

4 {4,5,6} {1,2,4,5,6} {3,4,5,6} {1,2,4,5,6}
5 {4,5,6} {1,2,4,5,6} {3,4,5,6} {4,5,6}

6 {1,2,4,56} {1,2,4,5,6} {1,2,3,4,5,6} {1,2,4,5,6}

2k AT S AT LUK B, oAt 8 M1 4 (n { P,
X)) BIAE I TIDS AT 2 1.
53 HESHAE

BHMEEE, U/{d} = {Xgoods Xpoors Xexcel }- +
H: Xgood = {1,2,4,6}, Xpoor = {3}, Xexcet = {5}. F
FI& 2 AT LLH ST AT 10 g (a0), 3E 10 AT LATE 55 0 ()
Myo(z), GRWNE PR TR e U, H

F: A—HEARERREZGT B R 6 LB R 871
u{s,x}(x) pe(@);
sy (@) = (4/5,0,1/5), @ = 1,2,4,5,6;
Bisy(3) =(0,1,0); pyxy(1) = pyx;(2) = (1,0,0);
Bixy(3) = pyxy(4) = pyxy(5) = (2/4,1/4,1/4);
pix3(6) = (4/6,1/6,1/6).

R4 pc(x), Oc(x), Oc(x) Fye(x) BE

£ b () Oc () bc () ve (@)

1 (1,0,0) good {Xgooda} {Xgooal}
2 (1,0,0) good {Xgooa} {Xgooa}
3 (0,1,0) poor {Xpoor} {Xpoor}
4 (2/3,0,1/3)  goodexcel  {Xgood, Xexcel } {Xgood}
5 (2/3,0,1/3)  goodexcel  {Xgood, Xexcel } {Xgood}
6 (3/4,0,1/4)  goodexcel {Xgood, Xexcel} {Xgoo0a}

553 4 vp i) Hdh B OOT AR e 3R] BUR IR,
{S, X} & 1IDS (#5341 £ .
54 HESEAE

N TAEREe € U, 7005 Sipy (), Sgsy(a),
Sixy(x), Sypsy(x), Sipxy(@) M Sps xy(x), JEH
K2 LKA 0p(). H0p(x) FAE IR €
SCATHN, S, X} A oy B2 7, SRA M AT DA S
At Je& P - AR AN Ay B4 1]
55 IHERXSHAE

FIH CA B Sp(x) 1H5ys(z), 45 Wk 5 Frox.
3¢ 5 IR e XS AT, { S} & i KA £ .

xS vs(@)WEMBCO)

x ve(z) Yis.x3 (@) vsy(®) vxy (@)
I {Xgooa} {Xgooal} {Xgooa}  {Xgooa}
2 {Xgooa} {Xgooal} {Xgooa}  {Xgooa}
3 {Xpoor} {Xpoor} {Xpoor}  {Xgooal}
4 {Xgood} {Xgooa?} {Xgooa}t  {Xgooa}
5 {Xgooal {Xgooa} {Xgooa} {Xgood}
6 {Xgood} {Xguud} {Xgood} {Xgood}

56 HEINREAE

FAl e, R Sp () 15 0p(x), H Op(z) FIMEIHF
FRFE SCHR [6] AT 40, {S, X} ) ks Zyfaf.

W EaRvH S g Ron] BUR B, J& P4 (P, S, X}
ST AL T AL, P ECATE {S, X} 5T PR
217 {S, X} AR, R AL {3 Ao B i
{S, X} & FaAmdf {S, X}, nfaedy s {S,

X} S A AR 4 {{S, X 1) H’J?% U
5B 1 BRI S8, X A LS R .
6 & it

1IDS % T~ 5 24 £ A 5 o 10 504 B fn R 7
RE 0, (LA A B 2 A IR 58 B3 BB 5K
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