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Abstract

The concept lattice is the structure of dates which is established according to the information in
formal context. This structure reveals the nature of the relationship between attributes of the ob-
ject. It is an effective tool for concept discovery from dates and has been widely used in informa-
tion retrieval, digital library, software engineering and knowledge discovery. The attribute reduc-
tion is important. There are a lot of similarities in the research technique between formal context
and topology. This paper tries to watch attribute reduction in concept lattice from the perspective
of topology, establishing some connections with subbase reduction in topology. This paper tries to
define the restrictions and product of formal context according to the definition of a new topolog-
ical space, looking whether some topological property can be maintained. Thus the content of
formal context has been enriched in some degree.
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1. 518

Wille.R T~ 1982 44 t AT 3s0RE & 700 [1] [2]/2 BAFF BRAR AN 76 2 4% BRAS F Atk A< B e rh S ik )
FEAAT ISR S AR A — 2 R SR A 2 ] R R B A XA B R IR A A 5
M A R BEZ I8 5 AR R U B 775, T2 A T 2 . TS i 5 R IR X B
FHAERFITE LAV Z AR A, ASC I 2 M BRI E WS T R 20T STHR3]H, 1R
SRS T A T ORISR 2 B B LA R SRR ML R I 0, AR SC el sk T e B ) — A PR A ) e
SEHLH A, R MR R L (A S HR I [4]-[7] P 1 B R AR R . AR SCIE MG #0417 23 ]
7 ke OB AT S ERIBRE] L X, WTIE /2 75 RE RS — Ledh MO ANAE .
2. BSRHRMAE SHIMFE
2.1 BRRHEABS54R

X 2.1.1[2] FR(UAN)—ADERIEE, HPU ={x, %, %, } ARHRE, G4 xL<i<n)FRA—
X% A={a,a,-a,} NEMESE, Fha (1< j<m)FoA—DEME. 1 83U 5 AZRIKZkR, B
IcUxA. #i(xa)el, WixHGEMEa, idhxla, G xAHGEEa, d/Exfa.

HH1FR(xa)el, HOFR(xa)el, WEAE ST LRI ANE 05 110K,

TR F(U,AL), XcU, BoA, 7l UsH:

X" ={alae A vxeX,xla}, B ={x|xeU,vaeB,xla}

vxeU, {x} it x", vaeA{a) filitfEa . #vxeU,X @ Hx #A, vacAa =@ Ha #U,
MFRTE AT 5 (U, A L) —IEMF . TR AE SIENTE RN : 12K SRR 0-1 R A A 4
0 EAN L IAT 551 ASCHTIE TR U SR IR .

SEX 2.1.2[2] B (U,A )RR S, #J04 (X,B)WE X =B H X =B", MH(X,B) &1
A, WIFRMES(ERRE SR — B FC o), o X FOSMEEHISNE, B FRONHEE I

B (U, A ) IR DB MES S TSR Rk CENZ TR R:

(X1,B,)<(X,,B,) = X, € X, (< B, 2B,)

(U, A1) I RO, L IRFFE R “<” Ml MR, A LU A1), BB, S0 L
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NS E LT
(X1 B)v (X5, B,)=((X,UX,) "B "By
(xl,Bl)A(xz,Bz)z(xlmxz,(BluBZ)**)

A 5 (U, A ) ISR DR BEAME T (WX, X, X, <U,VB,B,,B, = B) [2]:
1) X,eX,=>X;=X;» BcB, =B, cB:
2) XX, BcB”;
3) X'=xX", B =B";
4 XcB @BcX';
5) (X,uX,) =X;NX;, (B,UB,) =B NB;;
6) (X,nX,) 2X; UX;, (B,NB,) 2B UB;;
7) (X7 XT) (BT, BT) HR M
SEX 2.1.3[3] % (U, A1) RERES, (X,B).(X;B;)eLU,Al), &
DI ((X;,8),(X,B;))=B LB, —B "B,

J9(X;,B) 5 (X,,B;) AT PHRRIEE, i
Are = (D1Sec (X B). (X)) (X,,B) (X 1B, ) e L(U,AD))

AT 5 AT PR R PR AR -

FETERE ST PR R AR, AR e AT A B SG RBEERATA I X B (e 4k
TERMEALN A o

EX 214 [3] B L(U,A,L)FILU,ALL) ZPIDBEESHE, BXETV(X,B)elL(U,ALL), EAFFE
(X',B)eL(U,A,L), X =X, WHKLU,AL)AFLUA,L), i&fE: LU,AL)SLU,ALL)-

# L(UAL)SL(UA,L) H L(UAL)<SLUALL) - J0FRX B5 AS BE & 8% [ 8, 3 1k -
L(U,A,1)=L(U,A,L).

FERAEF(U,ALTF, VDcA, idl,=1n(UxD), M(U,DI,) B MERE S, Wi
X' (XgU), £ (U,D,lp) FH X Emxm, MEHKR X =X", XP=X"nDcX". HiE&H
L(U,A1)<L(U,D,1,)

2.2. BBWHRMEAE SHEINFE
EBX 2213 MTRAHEF(U,AL), HEFEREED A, B LU,D,1,)=L(U,Al), WFD A
(U A1) KIS #5325, vdeD,L(U,D—{d},1, ) #L(UAL), WFD K (U,AIL) KL
e X 2.2.1 SIS LAR D WE: © D AWiHLE: @ vdeD,D-{d} AL,
3T, ARES T T AR E E B A L R TR A R k. SCB]H IR 1 R E B
EH222[3] W(U,AI)AEAER, DcA, DJ, E=A-D, M
D A% < VeeE,3CcD,C2Q, f§ifg: C =¢,
I B ST TR R P 20 ) B A b o B R L TR A R
SRR = (X, %%, BIEEA={a,8,a,}, Hia cU, 4o={aa,a,|, WHE
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K ENA o=\ o =U, 8o RHRU 1A G RE%.
i=1
HISCHR[A]58 % e 2.6.4: WX & —MER, o & X TR, HX =S, WX AMHE—K

Sep

AR Blo HTEE WT ERI R e, U EME—HRb o, o N TR, BT RRATHE M R4
NABREE, X BIRATE MR AR R T A BRAE Esadh, B4t o, Rl o HTRIEARS. &
PR A= 11 o

SEX 2.2.3 Bo NI ER (U, o) T, 30 MTHEKe , e ce, ALlo ATEERMN
Wbz, 5o AlE, WK @ NFHE @ M—ANAR. B8, ¥ PERIM—AIUE, MR e AN,
BRI @ T2 o I — AN/ T

U ={1,2,3,4},7 ={@,U,{1},{2}.{3}.{1.2},{1,3},{2.,3},{1,2,3},{2,3,4}} ,

p={{L 2113} 123).2.3.4}}

o ={{1},{3},{L2},{2,3.4}} o I— LT, HONBRNAIR .

518 224 Bo NIEANER (U,7) M—DTR, KIEETER . 9'co, fifF: VSeplo , #
co's HRS=p,» We' HTHEeK—Mf.

R Esk mEEm (Js=U (Ne)eUs, MyYUs=Us=u-

Seplp’ pscop’ Sep’ Sep’ Sep
B o NTEAERNHINN 7, TikEr, =7, B2RBo' cofir, o7
XtvOer, BION e hETIAEEIRA . ARIFIAR, Ek‘mjﬁéfqo ., MR Ooer, ;s #Hff
FEETILS,S, S eplo's WA o, c9'(i=12,---k), 43S =N o H e, TITHNEIRA:
Oer,, Mifiz, =7, Eﬂ(p’?'\jgaﬂ‘]*/\?’ﬂﬁﬁo
EF 225 W (UAI)AERER, U={X.%,X}» A={a,a, -a,}
D={d,d,, k}iﬁ%ﬂ%L(u,AJ)E’J NEtEL . 4

p={a.a e} o' =0 d )

WL @ J5 FEAE AR (U, 7) s o BT JE o H— AN 20T .
UEBA: ©E=A-D, VSegplg', M3eckE, fifFS=e", t1D N (U,AI)IILM, D HNU,AI)

MU, Wi 22251 3ICCD,CAD, IS —e —C", LC=|Jc, E&C*:(ch _Ne

ceC ceC ceC

Bis=e"=C"=(c"» Hc e . #h5IH 2.2.4 o HRRT 5 o F— L.

ceC

E: © bl D oA EEZ TSP gE.

@ MTEESHKKRIEL A —EME—, MR Tk, TRALEEA—EE—, L&
EH @ A2 T2 o B — MR

#1226 BOEAE S (U AN WITF: U={x.%.%.X%}, A={abc.d,ef}

a b c d e f
X, 1 1 0 1 0 1
X, 0 1 1 1 1 0
X, 0 0 1 1 1 1
X 0 0 0 0 1 0
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ZIEHEFAH 10 MES, 2908
FC,=(x.abdf ); FC,=(x,bcde): FC,=(x,cdef): FC,=(xXx,bd):

Cs =(X,X;,cde) ; FC, FCqy = (XX;X,.€) s FCq

%% 3K

= (XXX, d) 5

JITRE IS (1 RT HER J E RE A T 7 A

b =

FCo = (XX5,df ) 5
—(U,2): FCy=(T,A)-

H 5
FC, FC, FC, FC, FC, FC, FC, FC, FC, FC,
FC, @  {acef} {abce}  {af} {ab}  {aboef}  {abf}  {abdef} {abdf} {ce)
FC, @ {bf } {ce} {beef } {b} {bce} {bed} {bede} {af}
FC, o e} fee)  {f} e} fedf}  fecef}  fa)
FC, % {bf } {bee} {b} {bde} {bd} {acef }
FC, @ {cef } {f} {def } {df } {abce}
FC, o fee)  fed)  fede) (e
FC, o {de} {d} fabeef |
FC, %) {e} {abcdf }
FC, % {abcdef }
FCy @
B e
e ={{bh{d}{el.{fh{abhicelfa f1.{o, f ] {c.d}{d.efufd, f,
{b,d},{b,c.e},{b,c,d} {ce f}{cd, f}{bd.e}{def}{cde}
{a,b, f}{a,ce f},{ab,ce}{bcef}{cdef}{bcde}
{abd,f}{abce f}{abdef}{abcdf}{abcdef}
HSCHERBIHEFE 11: B (U, A1) AIERE 3,
VD AD=@,7(X;,B),(X,.B;)eL(U,Al),(X;,B)=(X,.B;)
W: DAL <DA((BUB))-(B NB;))=D . HIFHIERIF (U, A1) BLTTLER LT AL

HMEDNH 2D (VH e npe ) BB D S
X T e R N RA A, ByD={bde f}.
p={abncdne =) ) e
¢7’={b*,d*,e*, f*} = {00 % b {0 X0 X 1 {00 X0 X} 6, %
B o AT o I—NAfE, A
0" ={{x % 1 %0 X, X o {X0 X3 1 ARSI LL @, 0" 9§ FE A AR I RO 41
7 ={DU, (X 1 {30 X 1 (X Xa 1 {0 X0, X6 1 0G0 X0 X Fo {0 Xa 1 {0 o {Xa o

M @' A FE @ B — RN

#1227 LIEAHTE(M,N,R)AM

dbe &=L
H 2K

={Y0 Y2 Yo Va ), N ={a, b0

AR BRI 12
XS}’{X:U Xy Xs}l{xzv X3, X4}1{X1’ Xs}}

/7"\
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o o + &
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=, O O o

BT RAE 6 MESW T
FC, = (yz a1b1) 3 C, :(y4lcl) N o O :(ylyZ’al) : FC, :(y2y37b1) i FCq :(Q’N); FCe :(M,@) °
12 A ST B B AT ERRE YA R R SRR R

FC, FC, FC, FC, FC, FC,
FC, @ {abc,} {b} {a} {c.} {ab}
FC, @ {ac,) {be.} {ah,} {e
FC, @ {ab} {bc.f {a}
FC, 2 {ac} {bi}
FC, %) {a,bc,}
FC %)

6

MZF A SR ELR N ={a,b,¢,} 4 ¢ ={al,b/, ¢/}, MDLg’ N TFEA IR
o ={@,M,a,b,¢, 7 e, £, 00 0 ey ={y, v, b ={y, v} 6 = {v.},
A ={y,} & ={¥o Voo £ = {¥0r Vo Va o 07 = {0 Vo Vo 6 = {5, 5 v}
A N'={a,b,c,.de, f,g.h}, (MN,R) SIS I—ATERTS ST

CH b, c, d, e f, g, h,
Y, 1 0 0 0 0 1 1 0
Y, 1 1 0 1 1 1 1 1
Y, 0 1 0 0 0 0 1 1
Y, 0 0 1 0 1 1 0 1

B AT AZ R R NAFR A A, B D={c, f,g.h) -

MG, SFR— « K, « NSRRI N FHE N R TERY SR E ML R W ges
FH, BEEZERMEK.
3. ERXE R LRREIRY T
3.1 BAESLREINEN

TE M 557 5 A L T L VP 22 A, TR M 12 L o M3 4
AR SR R W5 OB L ROM 5 T30 R0 ., T SRR S S R
A e AMEAHR R



& (Sp YO VR

EX 311 B(UANZ-DMERER, VeUu, V=20, K
{alae Adx eV, fifdxlaHIy eV, 1y fa}
AR ATEXTREEV EIIBRE], 01E A,
B O (VLA 1 ) AR R, SRS 0-1 AL (U, A1) IR 01
TG E A TAT AL 51
@ A, B “3IxeV, fifExia A3yeV, 8 yla” RAE TR (VAL 1, ) WIEIHE
PR 3.12(1) ¥(X0By)eL(V AL 1, ) 3(XB)eL(UAT), 4
X,cX, B,cB.
(2) £AXDc AD,=Dn A, I,
¥(X,:B).(X,.B,) e L[V, A, 1, ).(X,.B)#(X,.B,) A
DA((BuB;)-(BNB)))*2
0D, (VA 1, )
W (1) XV (X0,By) e L(VLA 1, ) 1B =X;, X =B =X, M(X.B)eL(UAl), FAA:
Xo Xg =X By=X;W =X;nA|, cX;=B.
(@) V(XB).(X,.B,)eL(V. Al 1y )(X,B)#(X,.B))
E
B =X NA|,,B,=X]nA|,
D, ~((B,U8)~(B,nB)))
=) A[(X AU A AR -(X A AL )A(X] A AL
=(DnAL)A[(X U X;)=(X A X;) ] AL
:Dm(<xi UXi)= (X ij))mA|v
=Dm((Biqu)—(BimBj))

2 HE D, (B UB,)- (B NB))) %, DK (VA 1, ) B
B13.1.3 fniifl 2.2.6 1, BV ={x,%,, %}, W AJ, ={ab,c.ef}

a b c e f
X, 1 1 0 0 1
X, 0 1 1 1 0
X, 0 0 1 1 1

S AE AW TS
FC,=(x,abf):; FC,=(x,bce): FC,=(xycef): FC,=(xX,b):
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FCy =(X,X5,ce): FCq=(XXy, f): FC,=(J,abcef ): FC;=(XX,%;,D) -

AJ R (1) 551 2.2.6 SRR
TR A -

FC, FC, FC, FC, FC, FC, FC, FC,
FC, % {acef } {abce} {af } {abcef } {ab} {ce} {abf }
FC, o for fee} {o} focef}  faf) foce}
FC, 2 focef ) () fee) feb) feef
FC, %) {bce} {bf } {acef } {b}
Fe o feot}] oot} fee}
FC, % {abce} {f}
FC, @ {abcef }
FC (%]

HARHEN D, = fbe, T 1=D Al (A5 HLE).
Y AR 3,124 D R (VA 1 )BT, BV D 9 (U, A L) LA Rk A
RAE. Blanfs] 2.2.6 HHLV = {x, X5, X, } I 1ETE

3.2. HFAERIINFE
N B AN E OB E S SO, XREDRES — SR IMET AR . RGN — AN E B
B 321 [4] W X =X, x X, x--x X, /&N 21 MAIN[E X, X, X, BIREN], 4 0 28 X B,
o N X, MREh, i=142,--n M X u%ﬁ@%ﬁﬁﬁ(p:{pﬁ(uiﬂui eri} NER—ATHE, Hp X - X,
AT -
ARk, FATEL R b i n = 2 1 T2 308 5OCRIIE L .
TR E(ULALL) 5 ULALL), 2
U, :{Xllxz""'xm}’Ai :{aiiaz""vak}'% :{a;!a;“'la;}
U, :{yuyzv"'l yn}!Az :{bl’bzl""bl}'(pz :{bf'b;"“'bl*}

W43 LA 0y, 0, F9THEAE U, RIU, EROHD o R 2, B TR E (U, AL ) SRS AT R T
— MR E (U, 7). Bl (UL ALL) > (UT)
AT R A, — DR N —NMERE 5, W HE 2 3.2.1 %1
<0={pi‘1(l\/li)|Mi er,,i =1,2} RIA#R b AEIA] (U, x U, 1) B —> 72, AT BLH R E SR U 5
PES
P2
#13.2.2 B (U,A 1) MBI 226 FIEAT R, (M,N,R) MBI 2.2.7 i AT 5.
UM = {00, ¥a)s (X0 Y ) (%0 Vs ) (X0 Y ) (Ko V) (%o ¥ ) (Ko Vs ) (%0 Vi),
(Xas Y1) (Xa Y2 ) (X1 Y3 ) (Xas Y ) (X Y1) (X V2 ) (X Vs ) o (X Vi) |
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7= {0 b (X (00 s (6 X6 X o s {6 L (01U, 2
7, :{{yv yz}'{yz’ y3}’{y4}'{y2}l{yza y4}’{y1l Yo y4}v{y1l Yo yS}’{yZ’ Ya y4}’ M ,@}
gp:{pi’l(Mi)|Mi er,,i =l,2}

FEGE T4 5 RIS TR B R RO R, S T AR A1 5 L
R4 0 84 1 10AT 551, IR pt(U), () & p, (M), 5, (D))

X X,

x xz xz T R A § 5 5

X % X, X, % i v v Yo Vs Y4

(%, ) 1 1 0 1 0 1 0 0 1 0 0 0 0 1 1 0
(X, Y,) 1 1 0 1 0 1 0 0 1 1 0 1 1 1 1 1
(X, Ys) 1 1 0 1 0 1 0 0 0 1 0 0 0 0 1 1
(X, Y,) 1 1 0 1 0 1 0 0 0 0 1 0 1 1 0 1
(X%, ¥,) 0 1 1 1 1 0 1 0 1 0 0 0 0 1 1 0
(%,,,) 0 1 1 1 1 0 1 0 1 1 0 1 1 1 1 1
(%, ,) 0 1 1 1 1 0 1 0 0 1 0 0 0 0 1 1
(%, Y,) 0 1 1 1 1 0 1 0 0 0 1 0 1 1 0 1
(X, ¥,) 0 0 1 1 1 1 0 1 1 0 0 0 0 1 1 0
(X1 Ys) 0 0 1 1 1 1 0 1 1 1 0 1 1 1 1 1
(% Y,) 0 0 1 1 1 1 0 1 0 1 0 0 0 0 1 1
(%, Y.) 0 0 1 1 1 1 0 1 0 0 1 0 1 1 0 1
(X, ¥,) 0 0 0 0 1 0 0 0 1 0 0 0 0 1 1 0
(X, Y,) 0 0 0 0 1 0 0 0 1 1 0 1 1 1 1 1
(X1 Vs) 0 0 0 0 1 0 0 0 0 1 0 0 0 0 1 1
(%1 ¥s) 0 0 0 0 1 0 0 0 0 0 1 0 1 1 0 1

PR 3.2.3 Hifl 3.2.2 PHIAERTT 5 (U x M, Ax N, | x R) Fixt B2 4R NI FRAU T .
4. &5ip

BT RS 5 RGN BT T LA 2L AL, A0 &S iR PR T EIE
Ko MIINE ARG B R IR L . @S SN2 TR IR R, 2 LT RAH
SRRSO, SRR T LRSS AME RS . AR AV Z WAL, WfEE X T
AHERMESE, (U,Al), (M,N,R), (UxM,AxN,1xR) =R B ML @A 6 R %%,
PR IR R — P BT I
E&mHE

AR B B SRR A 7T A I H 3£ 45 (KJ2016A269) % Bl
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