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Abstract

This paper discusses the image and inverse image of homomorphic (anti-
homomorpihic) Intuitionistic L-fuzzy subalgebras of a BF-algebra.
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1. Introduction

In 1965, Lofti A. Zadeh[1] introduced the notion of a fuzzy subset of a set as a
method for representing uncertainty in real physical world. As a generalization of this,
Intuitionistic Fuzzy Subset was defined by K.T.Atanassov[2] in 1986.

In 1966 Y.Ima and K.Iseki[4] introduced two classes of abstract algebras, BCK-
algebras and BCl-algebra. It is known that the BCK-algebrasis proper sub class of the
class of BCl-algebras. Neggers and H.S.Kim[5] introduced the notion of B-algebras.

With these ideas, fuzzy BF_subalgebras of were developed by A. Borumand Saeid
and M. A. Rezvani[6] in 2009. Motivated by this, we have introduced the
Intuitionistic L-fuzzy BF-subalgebrag[3] and by this paper we investigate the image
and inverse image of intuitionistic L-fuzzy BF-subalgebra under homomorphism and
anti-homomorphism.
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2. Preliminaries
In this section the basic definitions of a BF-algebra, L-fuzzy subset and Intuitionistic
L-fuzzy subset are recalled. We start with,

Definition 2.1. A BF-algebrais anon-empty set X with a consonant 0 and a binary
operation * satisfying the following axioms:

(i) x*x=0
(i) x*0=x
(iii) 0*(x*y) =y*x VxyeX

Example. 2.2. Let X = {0,1,2,34} beaset with thefollowing table:

NIRIO|IRWIN

WINP O~

R O|hWIN|W

AIWINRFLO| *
AIWINFLO|O
ORWIN|IFL|>~

Then (X,*, 0) is BF-algebra.

Definition 2.3. A non-empty subset S of a BF-algebra X is said to be a subalgebra if
X*ye S VXyeS.

Definition 2.4. A fuzzy subset x in anon-empty set X isafunctionz: X — [0,1].

Definition 2.5. Let L =(L,<) be complete lattice with least element 0 and greatest

element 1. Then a L-fuzzy subset A of a non-empty set X is defined as a
functionA: X —> L.

Definition 2.6. An Intuitionistic Fuzzy Subset (IFS) A in anon-empty set X is defined
as an object of the form A={< X u,(X),v,(X) > / xe X} where u, : X —[0,1] is
the degree membership and v, : X —[0,1] is the degree non-membership of the
element xe X satisfying0 < g, (X) +v,(X) <1.

Definition 2.7. [3] Let L=(L,<) be complete lattice with an involutive order
reversing operationN : L — L. Then an Intuitionistic L-fuzzy Subset (ILFS) A in a
non-empty set X is defined a an object of the form
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A={<xu,(X),v,(X)>/ xe X} where u, : X — L is the degree membership and
v,:X—>L is the degree non-membership of the element xe X
satisfying s, (X) < N(v,(x)).

Definition 2.8. An Intuitionistic L-fuzzy Subset A in a BF-algebra X with the degree
membership u, : X — L and the degree non-membership v, : X — L issaid to have

Sup-Inf property if for any subset T c Xthere exists Xx,eTsuch that
IUA(XO) = ?JTp/JA(t) and VA(XO) = ltan VA(t) .

Definition 2.9. Let f : X —» Y beafunction and A and B be the intuitionistic L-fuzzy
subsets  of X and Y  whee  A={<xu,(X),v.(X)>/ xe X}
andB ={ < x, 15 (X),vg(X) > / xe Y}.

Then the image of A under f is defined as
f(A):{<yuuf(A)(y)!Vf(A)(y)> / YEY} such that

sup ua(2) if FHY) ={x:f(X)=yl=g
zuf(A)(y): =7y and

0 otherwise

inf vi@ if Ay ={xf=yl#e
Vf(A)(y): = (;y)

otherwise

Definition 2.10. Let f : X —Y be a function and A and B be the intuitionistic L-
fuzzy subsets of X and Y whee A={<xu,(X),v,(X)>/xe X} and
B={<x u5(X),vs(X) >/ xe Y}. Then the inverse image of B under f is defined
as F2(B) ={< X 1) (XY gy (X > | XE X such that

,Uf—l(B)(X) = /J(B)(f (x)) and Vf—l(B)(X) = V(B)(f (x) VxeX.

3. Homomor phism on Intuitionistic L -Fuzzy BF-Subalgebras
Here we introduce the notions of Intuitionistic L-fuzzy BF-subalgebrain a BF-algebra
X. Here after unless otherwise specified X denotes a BF-algebra.

Definition 3.1. [3] An Intuitionistic L-fuzzy Subset A in a BF-algebra X is said to be
an Intuitionistic L-fuzzy BF-subalgebra of X if

(1) us(xX*y) 2 up(X) A u,(y)
(i) va(x*y)<Sva(X) v va(y) VXx,ye X
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Example.3.2. Consider the BF-algebra X ={0,1,2, 3,4} in Example 2.2.and
A={<xu,(X),v,(X) >/ xe X} isthe Intuitionistic L-fuzzy Subset of X defined as
06 ; x#2 02 ; x#2
= and = :
Hal) {0.1 ; X=2 Val) {0.8 ; X=2
Then A={<x,u,(X),Vo(X)>/ xe X} is intuitionistic L-fuzzy BF-subalgebra
of X.

Definition.3.3. A function f: X —Y of BF-agebras is called homomorphism, if
f(x*y)=f(x)* f(y) VXxye X and is caled anti-homomorphism, if
f(x*y)=T(y)* f(x) VX ye X.

Remark 3.4.If f: X —Y isahomomorphism on BF-algebrasthen f(0,)=0,.

Theorem 3.5. Let f be a homomorphism from BF-algebras X onto Y and A be an
intuitionistic L-fuzzy BF-subalgebra of X with Sup-Inf property. Then the image of
A, (A =1< Vil NViw(Y)>/ ye Y| is an initionisic L-fuzzy BF-
subalgebraof Y.

Proof. Let a,be Y with x,e f *(a)and y, e f *(b)such that
HUa(X) = sup un(t) 3 #a(Yo) = Sup pa(t) and

te f 1(a) te f 1(b)

VA(Xo)=t€ifrJf(a)VA(t) » ValYo) = Inf v, (t).

te f 1(b)
Now by definition,
Hi(n (a* b) = 8sup lLlA(t)

te f L(a*b)
2 Ua (%™ Yo)
2 Up(%) A Ha(Yo)
= sup wa(t) A sup u,(t)

te f 1(a) te f 1(b)
=Uiw(@) A Ui (D)

Also, v (@*b)= figfa*mv“(t)

<VA(%™* Yo)
SVA(X) v va(Yo)

:telfnlf(a)VA(t) Y telfnlf(b)VA(t)

=Viw(@) Vv Vipu(D)
Hence the image f(A) =1{< Y, (Y).V (n(¥) > / ye Y} isan intuitionistic L-
fuzzy BF-subalgebraof Y.



Homomor phism on Intuitionistic L-Fuzzy BF/BG-Subalgebras 315

Theorem 3.6. Let f be ahomomorphism from BF-algebras X onto Y and B be an
intuitionistic L-fuzzy BF-subalgebra of Y. Then the inverse image of B,
fA(B)=1<x Uy sy 00V, (> | XE X| is an intuitionistic L-fuzzy BF-subalgebra of

X.
Proof. Let x,ye X.

Then 4, .5 (X* ¥) = g ((x* y))
= 15 (F(0* f(y))
2/JB(f(X)) A :UB(f(y))
= Mgy (X)) At (Y)
Also v, o (x* y) =vg(f(x* )
=vg(f()* f(y))
SVB(f(X)) v VB(f(y))
=V @)V Vi ).
Then the inverse image of f’l(B):{< x,ﬂf,l(B)(x),vf,l(B)(x) > / X€e X} is an
intuitionistic L-fuzzy BF-subalgebra of X.

In the similar way we can prove the following.

Theorem 3.7. Let f be an anti-homomorphism from X onto Y and A be an
intuitionistic L-fuzzy BF-subalgebra of X with Sup-Inf property. Then the image of
A, (A=< Vil NViw(Y)>/ ye Y| is an intitionisiic L-fuzzy BF-
subalgebraof Y.

Theorem 3.8. Let f be an anti-homomorphism from X onto Y and B be an
intuitionistic L-fuzzy BF-subalgebra of Y. Then the inverse image of B,
f’l(B):{< X,/,lf,l(B)(X),Vf,l(B)(X)>/Xe X} is an intuitionistic L-fuzzy BF-

subalgebra of X.

Conclusion

In this article we have extended Intuitionistic L-fuzzy BF-subalgebras under
homomorphism and anti-homomorphism. In [7], we have discussed the Intuitionistic
L-fuzzy subalgebras of BG-algebras. One can observe that al the results proved in
this paper can verbatically be proved for Intuitionistic L-fuzzy subalgebras of BG-
algebras. These concepts can further be generalized.
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