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Abstract Concept reduction preserving binary relation is an important research direction in formal concept a-
nalysis, which allows for knowledge discovery by selecting some formal concepts (not all) without losing origi-
nal information. The number of concepts in different concept reducts of a formal context may vary, where the
concept reducts with the fewest number of formal concepts indicate that all binary relations can be recovered by
the fewest formal concepts. This greatly simplifies the knowledge representation. We first define the bases and
the cardinality of a formal context, the most expanded concept reducts and the most compressed concept re-
ducts, and investigate their properties. Then, we explore the relationship between the bases of formal context
and the set of object concepts (the set of attribute concepts) , and provide an equivalent condition for when the
set of object concepts (the set of attribute concepts) serves as a basis. Finally, we present the range of the
cardinality of a formal context from the perspectives of the set dimension and the Ferrers dimension of a formal
context.
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k-1 i8R R AR, WG Se 55 1Y i /NS $0h (P
<) Wk - 4680, 980 dim, (P, <) MEESH LK)

MPEAE 5 (G, M, F) W3 4 iR il etk 4
Ha b FIRTERS], ] LIRS R S Fs I ERIE | B
M FE—Ferrers 2R R NE =1 {abc,ab,b} | =
3,8 F J&— 3 By Ferrers &£
#4 JEXEF(G M, ,F)
Tab.4 A formal context (G;,M; ,F)

Gy a b c d e f

1 X X X
2 X X

3 X

4

£S5 BEEIELER(G M, F)
Tab.5 A stair-shaped formal context (G, ,M, ,F)

Gy b a c d e f

1 X X X
2 X X

3 X

4

T2/ 3 A Ferrers X RMOF A I, Bt
fdim(K,“) =3, HH X3 Ferrers KR LN F,

= {(2,e),F, = {(3,d),(3.,/),(4N}.F =
[(1,a), (1,b), (1,e), (1,d), (2,a), (2,b),
(3,0) 1.

E—25, T 20 4 4 1B Ferrers 5C 55
IR L, B fdim, (K,°) = 4, X 4 41 fy
Ferrersﬁé%‘:“[uﬂﬂFl = {(1l,a),(1,b),(1,¢c),
(L,d)},F, = {(2,a), (2,b), (2,e)},F; =
1(3,0),(3,d),(3.N01,F, = 1(3./),(4.N 1,

w(G,M,I) ?\Jﬂ?iﬁ’%‘%,a G— AT),B:M
—AT) (AT) Fontet THRE) J—xfk
B MR EATIH L glmeag O pm 7~ & FRIN
a5 T EW—DESERR: WRENNHE
glmeag N Bm = &, WFRXXBS L4 T LY
— A EMEFRT

51337 WK OB R, LK) S HAES
R K AE T EAAMER R 2 HALY dim, L(K)
<I| Tl,
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55 56 &

EXNTY WKWERS R A KIEEST 1
ARG PR T By /N ARy KRG 4E5L, i
H dim(K) o

F5 B A SRS LS AT =1
2 - AEAE

dim(K) = fdim,(K"), (4)

A 5 HERC S A S G a2 0]
AISCRIT .

EE6 WK NEXFF, W Card(K) =
dim(K) = fdim,(K),

ERR AR (4) F,dim(K) 5P 7
= U, o F, OL I 1B Ferrers JE R F, BYIR/INEE,
RMEEfs 1 = U, X, x YV, BOLRIBE& (X, Y,) Ay
/NN Card (K) 55T i/ N & 2 1] AL
SR ) Card(K) = dim(K) o XA (4)
Al Card(K) = fdim,(K°), A tt Card(K) =
dim(K) = fdim,(K),

FEFR 6 RUPEAH 5 K HEEEE T HAESY
B, ) it S5 T HANE 50 2 - 4B

HiES WK = (6,M,1) HEAE S, W
THEEW 7 e #(K) ,KTE 7 AL GFRR, B
TNy Card (K) , Hor SR G RN

a:6—P(F),ag = {(X,,Y,)) e Flge X},

B:M— A7) ,pm = {(X,,Y,) e 71

me Vi,

ERR B, T e 2(K),hAK(3) filE
B 6 H Card(K) = dim,L(K°) , | dim,L(K°) <
L 71 NI 513 3 H1L K 7.7 FA#MER R, B
KAE 7 EAEEGERIR G, e 6 F1 .7
/NFCK Card(K)

HWGIEX AL RN 7 e 2(K) 0,8 & K
1E 7 EIEEG R, HHIEY] glmeag N Bm # O,
—J7 I, A ag N Bm # O WAFELE(X,,Y,) e AAH
(X, Yy) € ag N Bm,BAI(X,,Y,) e ag H(X,,
Yy) e Bm,Milig e X, Hm e Y, (g,m) e,
o3 —Jri, B ag N Bm = &, WxEF 7P ER
(X,Y) e ag #BA (X,Y) ¢ Bm B, X TAE =
B g e XH(X,Y) A me YU} (g,m) ¢
1,5 glm ¥ )& 8 o, B & K17 EREG IR

e 5 R — BT =AEHEEMAEL R
EWAEEGERR, HIZE SRR N B RILIE
FAWESIVE S

Bl 8 (Z:fl 6) & Al Card(K;)
fdim, (K,*) = 4, LAl iR REE L 6,

-4 H

EXK3 ) — S AR 7 = %ez,eﬁ,e7 ,e8§ ,DIIJ
HITES S ALK, 16 7 EHAEB#R o B, H 71
BSR4 M oG, —>P(F) Hl— e} ,2—
Les | s L B: My — 7 ()

Hoa— fer,esh b= feg,er el ,c— feyf ,d —

{eg{ ,3"%62&6; 4 —

feg el e — %es} S et o

N ] Ferrers 4EX 2 X 5 HEAATE
Hil .

EET WK = (6,M]1) HEAEF, N
fdim(K') < Card(K) < min(l GI|,1 M),

WA A1 A Card(K) < min(l G, 1 M1),

BHEH] fdim(K*) < Card(K), & B 6 A1,
Card(K) S TR 1 = U, X, x Y, ML RS
(X,,Y,) e/ ME BIRE AL 56 1 AR By
BN Adim (K S5 TG T = U, F, L)
Ferrers SC R F, B/ NN W RIMBOT S T 4
TR ZR B/ NN ARTTT, — SRR AL P SR 5%
PL— R IE G 2 B B A — 5 AT, Bl —
Brdk B OC 2 AT RE XF I 2 A4S i R B B, ik
fdim(K*) < Card(K),

22 b, fdim(K°) < Card(K) < min(l GI,
I M1),

EMTRIPEAT =K = (6,M,1) HFELEIY
T HAMS 5= Ferrers 4E50M min(| Gl , | M| ) Z
[f]

BI9(Zif56) XT3, A min(l Gy 1,1 M, 1)
=4,Card(K,) =4 Hfdim(K,") =3, BRA3 <
Card(K;) <4,

HIE R 4 GERL S FIE B 7 AlA A N 4518

g6 K= (6,MI) NEXHFR, &
fdim(K°) =1 Gl <| M1 M O(L(K)) € .B(K);
#fdim(K) =l M1<l| G|, W AC(L(K)) e
H(K) .

5 Z5iE

W2 TR AR & 1) 11 2 1 A, IR /DN ) ABE 7
ERBIEAT RN EWIRGREL. —MEER
AN ) At s 24 g v AR s 1) A BT REAR ], AR SO0
S Bl D MBS A RIEA TR . A OB
R AR R B A & 2 TRl A e LR i 2
Al AL L, THE BT Z ISR R SR, S,
AT SR th T s (Rt
S ) JEIEAYSE 20 ) S R 2 S RV X
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GRS R SR B, B TRA—E
RIERE R, e, iEH 7B R
ST HAEGYEE, I T HANEF 51 Ferrers 4E4L
XA FE B PER M F B MEZ I .

AT R E T R0 2 G E
ST T AT AR AR b 157 A6 TR R Oy =, AR S
TS IE 2T 5 1 3L 19 SE R BIF 9%, 3 Ty 1T 38
ARZ B ) R R A e, o dn, J2& 5 AT DA @ 3
SR A A A 24 T PR A 7 T i ) T B 2 A B
AT S EE O T e A & 24 187 15 o He 4 R
ué’JlmE"J%ﬁTﬁﬁﬁ%aE‘Jf%?& LS, ixst

R i Rk A By T AR A 24 TR BHE 1) 58 5 R
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