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Ganter & Wille

Concept Lattice
1999

Definition Formal Context

K=(G MIT)
(7 object, A attribute,
7 binary relation © &'X A4

Definition  Formal Concept

(4. B)is a formal concept

(AS (G BSM)
= A'=F and B'=A4,
where
A'={mEM| glm VgEA}
A extent
B={g=G| glm Vm=B }
B intent




Ganter & Wille, 1999
Proposition

A A, ACG (or 4 4, A:C M)

(1) 424 = A4

2y A=A
3) A=.4"
Defimition Concept Lattice A 1 B |
(Ay. Ay, (As. By) - formal concept 7
A G Dis a concept lattice
based on
(A1, B)=(A4s, B X
= :11 S :lg H.l'ld. B_?; B]_ A : B
2 2




G
a b ¢ d
1 LA A -4
2 XK
M 3 XX X
4 *
o X X
'{rﬁ: b, ¢ cf = {1}
m b oy={1}, {a b, d}={1}

lﬁ' c, ﬂ’} 11}, 1b. e, dj'—'{ .

1a. b}— 11.2}, 1a
lb ey=1{1, ‘3 5},
1e. ﬂ”‘—{l
hy=11.2 3 4,5}
| -

ci= 11},

b, d¥=

33
la. d
1,3},

o

bed-1,3 ~

abed - 1



[/ universal set

R.S cUxU: equivalence relation
LR quotient set on R

LVS: quotient set on S

I c U/RxU/S

ForxeU/R, yeU’'S
xly <= dpelU (pex, pey)
I(x)={yelUS| xly }
I)={xeUR | xly }
J=URxU/S -1

ForA c U/S, Bc U/R
R'A)={xeUR | Anl(x) # O}
S«(B)y= {yeUS| I(y)=B }

a [°)
2 10\
ﬁ\ g ['.
I\'_. .'J ;IIrI),L
7\ Y
R A




Lemma

ForA c U/S, B < U/R,
R'(A) =(PA))x. SAB)=P(B)
where

R'(4) = txe UR | And(x) # O
S«(B) = tyeUS| I3)=B }

PA) = {yeUR | xJy, "x €A)
P(B) = {xeU/S | xJy, °y €B)




Proof
(1)
xeR'(A) < Anl(x) =

o Iyed, xly

xgR'(d) < yed.xhy < xe PA)
“R'(A) =(PA))°

(11)

veS«(B) < I(x)cB < (xly = yeB)
< (YeBs= xJy)
< yvelP(B*)



Theorem

Concept lattice <UVR, UV, J, == 1s equivalent to a
lattice <L, C~>.

Proof
Supposing, PPY)=Y,
SJ(R (X)) = P((PAX)))®) =PPX) =X

Supposing S.(R* ()=,
PPX) =5 (R"()))*) =X
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