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Consider the following pairs of operators induced by an
L-context (X, Y,I). First, the pair (1, |) of operators " : LX — LY
and ' : LY — LX is defined by

/\A ) —I(x,y) and B'(x /\B ) — I(x,y).

xeX yeYy

Second, the pair {n,v) of operators " : LX — LY and V: LY — LX
is defined by

\/A x)®I(x,y) and BY(x /\Ixy—>B

xeX yeYy
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The L-rough context induces two operators defined as follows.
Let (X, Y,I,I) be an L-rough context. Define L-rough
concept-forming operators as

A" = (AT, AT,
(B,B)" =B“nB"

for A e LX,B, B € LY. Fixed points of (A, V), i.e. tuples
(A,(B,B)) € LX x (LxL™!)Y such that A* = (B, B) and
(B,B)¥ = A, are called L-rough concepts. The B and B are
called lower intent approximation and upper intent
approximation, respectively.

E. Bartl, J. Konecny Using Hedges in L-concept Analysis Oct 13, 2015, Clermont-Ferrand 3/10



Linguistic Hedges

Truth-stressing hedges were studied from the point of fuzzy
logic as logical connectives ‘very true’.

A truth-stressing hedge is a mapping * : L — L satisfying

1" =1, a*<a, a<bimpliesa* <b*, a** =a" (2)

Truth-stressing hedges we for each a,b € L. re used to
parametrize antitone L-Galois connections, and isotone
L-Galois connections.
On every complete residuated lattice L, there are two important
truth-stressing hedges:

(i) identity, i.e. a* =a (aeL);

(if) globalization, i.e.

1, ifa=1,
= 0, otherwise.
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Linguistic Hedges

A truth-depressing hedge is a mapping © : L — L such that
following conditions are satisfied

0°=0, a<a® a<bimpliesa® <", 4" =a"

for each a,b € L. A truth-depressing hedge is a (truth function of)
logical connective ‘slightly true’.

On every complete residuated lattice L, there are two important
truth-depressing hedges:

(i) identity, i.e. a® =a (ae L);
(ii) antiglobalization, i.e.

aD—{O’ ifa=0,

1, otherwise .
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Let (X, Y,I) be an L-context and let #, ¢ be truth-stressing
hedges on L. The antitone concept-forming operators
parametrized by ® and ¢ induced by I are defined as

Alv(y /\A Y = I(x,y),

xeX

B*(x) = /\ B(y)* — I(x,y)

yeY

forall Ae LX,Be LY.

Let ® and & be truth-stressing hedge and truth-depressing
hedge on L, respectively. The isotone concept-forming
operators parametrized by ¥ and & induced by I are defined as

A (y \/A *®I(x,y),

xeX

B(x) = N\ I(x,y) — B(y)*

yeY

forall Ae LX,BeL".
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Let », ¢ be truth-stressing hedges on L and let & be a
truth-depressing hedge on L. We parametrize the L-rough
concept-forming operators as

A* = (A'»,A"™) and (B,B)" =B“ B 3)

for Ae LX,B,Be L.
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Theorem

The pair {a, ¥) of L-rough concept-forming operators

parametrized by hedges has the following properties.

(a) A* = A® — A® and (B, B)" = (B*,B )" = (B*,B")"

(b) A® < A* and (B,B)" < (B,B)"

(c) S(AT,A7) < S(A3,A7) and B
S((Bi1,B1),{Ba, B2)) < S({Bz, B2)",{B1, B1)")

(d) A® < A*Y and (B*,B") < (B, B)"A;

(€) A1 < A, implies A% = A* and (B, By) < (B,, B,) implies
(By, B)" < (By,By)"

(f) S(A*,(B,B)") = S((B*,B"), A%)

(@) Ui AN* = Nt A* and (Uit B, Ny BO)T = N (B B

(h) AAY = AAYAY and <§’§>n _ <§’§>uu_

_4
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Theorem

Letw, 0, ¢, ¢ be truth-stressing hedges on L such that
fix(®) < fix(V), fix(#) < fix(¢); let 4, & be truth-depressing
hedges on L s.t. and fix(s) < fix(),

By (X YLD < B2, (X, YL 1)

for all L-rough contexts (X, Y,1,1).
In addition, if » = © = id, we have

Extyl, (X, Y,I,T) € Exts%, (X, Y, L)

Similarly, if ¢ = ¢ = & = & = id, we have

Inty, (X, Y, L1) € Inty, (X, Y, L1).
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Summary

@ We enrich concept-forming operators in L-rough Concept
Analysis with linguistic hedges which model semantics of
logical connectives ‘very’ and ‘slightly’.

@ Using hedges as parameters for the concept-forming
operators we are allowed to modify our uncertainty when
forming concepts.

@ As a consequence, by selection of these hedges we can
control the size of concept lattice.
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