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Intuitionistic fuzzy soft positive implicative ideals of BCK-algebras

Nana Litﬂ Chang Wang El V. Inthumathﬂ

Abstract - The aim of this paper is to apply the concept of intuitionistic fuzzy soft set to positive implicative ideal in BCK-algebras,
and introduce the notion of intuitionistic fuzzy soft positive implicative ideal in BCK-algebras with several related properties are in-
vestigated. Furthermore, the operations, namely “extended intersection”, “restricted intersection”, “union” and “AND” on intuitionistic
fuzzy soft positive implicative ideal are discussed. Finally, the homomorphism of intuitionistic fuzzy soft positive implicative ideal of

BCK-algebras are given.

Keywords BCK-algebra; positive implicative ideal; intuitionistic fuzzy soft ideal; intuitionistic fuzzy soft positive implicative ideal.
2010 Subject classification: 06F35; 03G25

1 Introduction

BCK-algebras and BCl-algebras are two types of logic algebras, they were introduced by Imai and Iséki
[L, 2] and have been extensively studied by many researchers. BCI-algebras are generalizations of BCK-algebras,
since then, many mathematicians at home and abroad have done meaningful research. For the properties of
BCK-algebras, we refer the reader to Iséki and Tanaka [3]].

The real world is inherently indeterminate, imprecise and vague. The concept of fuzzy set was introduced
by Zadeh [4], and the concept has now been applied to many mathematical branches, such as group, functional
analysis, probability theory, topology and so on. Xi [5] applied the concept of fuzzy sets to BCK-algebras,
introduced the concept of fuzzy subalgebra and fuzzy ideal and obtained some meaningful results. The soft sets
theory was introduced by Molodtsov [6] in 1999 as a new mathematical tool for dealing with fuzzy and uncertain
models. Since the parameters in soft sets can take arbitrary forms, the theory has been widely used in various
fields. In recent years, many scholars have devoted themselves to applying soft set theory to algebraic structures,
proposing concepts such as soft groups [[7], soft semirings [8], soft modules [9] and soft d-algebras [[10]. In 1986,
Atanassov [[11] introduced the concept of intuitionistic fuzzy set, which is an extension of fuzzy set theory. While
fuzzy sets give the degree of membership of an element in a given set, intuitionistic fuzzy sets give both a degree
of membership and a degree of non-membership. For more details about intuitionistic fuzzy sets, we refer the
reader to [[12].

For the general development of BCK-algebras, the ideal theory and its intuitionistic fuzzification play an
important role. The notion of positive implicative ideal and fuzzy positive implicative ideal in BCI-algebras was
first introduced by Jun and Meng [[13] in 1994. In [14], B. L. Meng gave some characterizations of fuzzy positive
implicative ideal in BCK-algebras and investigate its some extension properties.
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Intuitionistic fuzzy soft positive implicative ideals of BCK-algebras

In 2011, Jun et al. [[15] applied soft set theory to the positive implicative ideal, as well as proposed some basic
properties, then the intuitionistic fuzzy positive implicative ideal was discussed by Satyanarayana [[16] in 2011.

In this paper, we introduce the notion of intuitionistic fuzzy soft positive implicative ideal in BCK-algebras
and investigate related properties. We provide relations between intuitionistic fuzzy soft ideal and intuitionistic
fuzzy soft positive implicative ideal, and relations between intuitionistic fuzzy soft set and intuitionistic fuzzy soft
positive implicative ideal. In addition, the “extended intersection”, “restricted intersection”, “union” and “AND”
operations of intuitionistic fuzzy soft positive implicative ideal, and homomorphism of intuitionistic fuzzy soft
positive implicative ideal are considered.

We first review the definitions of the algebras we have studied, the basic definitions of soft sets and intuition-

istic fuzzy soft sets and some related operations.

2 Preliminaries

2.1 Basic results on BCK-algebras
In this section, we will recall some basic notions in BCK-algebra.

Definition 2.1. [2] An algebra (X; %, 0) of type (2, 0) is called a BCI-algebra if it satisfies the following conditions:
(1) ((x*y) * (xx2)) * (zxy) =0,
(2) (xx(xxy)xy=0,
B)xxx=0,
@ xxy=0,yxx=0=x=y,forall x,y,z € X.
If a BClI-algebra X satisfies the following identity:
(5) 0% x =0, for all x € X, then X is called a BCK-algebra.

In any BCK/BCl-algebra X one can define a partial order “ < by putting x < yif and only if x * y = 0.

In any BCK-algebra X the following holds:

(D) x*0=ux;

Q) (xxy)xz=(x*2)*y;

B)x<y=>x*x7<y*z,2xy<z%*x

(4 (xxz)*x(yrz) < xxy.

A BCK-algebras X is said to be positive implicative if (x * y) % z = (x * ) * (y * 2) for all x,y,z € X.

A nonempty subset A of a BCK/BClI-algebra X is called a BCK/BCl-subalgebra of X if x * y € A for all
X,y € A.

A nonempty subset A of a BCK/BClI-algebra X is called an ideal of X if it satisfies the following axioms:

(1) 0 € A;

2Q)xxyeA,ye A=>xe A, forall x € X.

A nonempty subset A of a BCK-algebra X is called a positive implicative ideal of X if it satisfies the following
axioms:

(1)0e€A;

Q) (xxy)xz€eA,yxz€e A= xxz€ A, forall x,y,z € X.

Note that, in BCK-algebras, every positive implicative ideal is an ideal, but not the converse.

Definition 2.2. [5] A fuzzy set u in BCK/BCl-algebra X is called a fuzzy ideal of X if it satisfies the following
conditions:
(1) u(0) = pa(x);
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(2) p(x) = minfu(x * y), u(y)};
for all x,y € X.

Definition 2.3. [14] A fuzzy set 1 in BCK-algebra X is called a fuzzy positive implicative ideal of X if it satisfies
the following conditions:

(1) u(0) = p(x);

(2) pu(x * 2) = minfu((x = y) = 2), u(y * 2)};
for all x,y,z € X.

Definition 2.4. [17] An intuitionistic fuzzy set in BCK/BClI-algebra X is said an intuitionistic fuzzy BCK/BCI-
subalgebra of X if satisfies:
(1) u(x * y) > minfu(x), u(y)};

(2) y(x * y) < max{y(x), y()};
for all x,y € X.

Definition 2.5. [17] A mapping f : X — Y of BCK-algebras is called a homomorphism if f(x *y) = f(x) * f(y)
for all x,y,z € X. Note thatif f : X — Y is a homomorphism of BCK-algebras, then f(0) =

Let f : X — Y is a homomorphism of BCK-algebras, for any intuitionistic fuzzy set (F,A) in Y, defined a
new intuitionistic fuzzy set preimage (F,A) in X by u#/(x) = uz(f(x)), 5/ (x) = y(f(x)) for all x € X.

2.2 Basic results on intuitionistic fuzzy soft sets

Molodtsov [6] defined the soft set in the following way: Let U be an initial universe set and E be a set of
parameters. Let P(U) denotes the power set of U and A C E.

Definition 2.6. [6] A pair (F, A) is called a soft set over U, where F is a mapping given by F : A — P(U).
In other words, a soft set over U is a parametrized family of subsets of the universe U. For @ € A, F(a) may
be considered as the set of @ -approximate elements of the soft set (F, A).

Definition 2.7. [[11]] Let U be an initial universe set and E be a set of parameters. Let F(U) denote the set of all
intuitionistic fuzzy sets in U. Then (F,A) is called an intuitionistic fuzzy soft set over U where A C E and Fisa
mapping given by F:A— FU /).

In general, for every @ € A, F[a] is an intuitionistic fuzzy setin U and it is called an intuitionistic fuzzy value
set of parameter a. Clearly, [a] can be written as an intuitionistic fuzzy set such that F| [a] = {< X, M (%), Y F[a](x) >| x
where pz,,(x) and yz,,(x) denotes the degree of membership and non-membership functions respectively. If for
every @ € A, Upi(x) = 1 = y,,(x) then F| [a] will be generated to be a standard fuzzy set and then (F ,A) will be
generated to be a traditional fuzzy soft set.

Deﬁnltlon 2.8. [18]] Let (F A) and (G B) be two 1ntu1t10n1st1c fuzzy soft sets over a common universe U, we say
that (F A) is an intuitionistic fuzzy soft subset of (G B), denoted by (F A)C(G B), if it satisfies:

(1)A C B;

) F| [e] and G[e] are identical approximations, for all e € A.

Definition 2.9. [18] Let (F A) and (G , B) be two intuitionistic fuzzy soft sets over a common universe U, then
“extended intersection” of (F A) and (G B) is defined to be the intuitionistic fuzzy soft set (H C) satisfying the
following conditions:
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Flel, if e € A\B,
Hlel =3 Glel, ife € B\A,
Fle]NGle], ifecANB.
where C = A U B and for all e € C. In this case, we write (F, A)ﬁe(G, B) = (ﬁ, O).

Definition 2.10. [18] Let (F A) and (G B) be two intuitionistic fuzzy soft sets over a common universe U such
that A N B # @, then “restricted 1ntersect10n” of (F A) and (G B) is defined to be the intuitionistic fuzzy soft set
(H C) satisfying the condition: H [e] = F| [e] N G[e]

where C = A N B and for all ¢ € C. In this case, we write (F, A)ﬁ,(G, B) = (ﬁ, O).

Definition 2.11. [13] Let (F A) and (G B) be two intuitionistic fuzzy soft sets over a common universe U,
then “union” of (F,A) and (G, B) is defined to be the intuitionistic fuzzy soft set (H,C) satisfying the following
conditions: .

Fle], if e € A\B,
Hlel =4 Glel, if e € B\A,

Fle]UGle]l, ifec ANB.
where C = A U B and for all ¢ € C. In this case, we write (F, A)U(G, B) = (ﬁ, 0).

Definition 2.12. [18] Let (F A) and (G B) be two intuitionistic fuzzy soft sets over a common universe U, then
(F,A)AND(G, B) denoted by (F,A)A(G, B) is defined by (F,A)ANG, B) = (H, AxB), where H|a, Bl = a/]ﬂG[ﬂ]
for all (a,B) € A X B.

Definition 2.13. [[18] Let (F ,A) and (G B) be two intuitionistic fuzzy soft sets over a common universe U, then
(F A)OR(G B) denoted by (F A)V(G B) is defined by (F AWV(G,B) = (H A X B), where H[a/ Bl = F[a] UG[B]
for all (a,B8) € A X B.

Definition 2.14. 18] Let (F A) is an intuitionistic fuzzy soft set over a common universe U, we say that the
complement of (F A) is denoted by (F A)¢ and is defined as u F[a](x) = 1 = (%) and Yz (%) = 1 = y7,,(x)
forall x € X, a € A.

Definition 2.15. [[18]] Lei (F ,A) is an intuitionistic fuzzy soft set over a common universe U, then ﬁ(F LA) =
{1F10 (0. Ty ()] and °(F, A) = (V71(x), Y7, (0)] for all x € X, o € A.

Definition 2.16. [[19] Let (;F ,A) be an intuitionistic fuzzy soft set over a BCK/BClI-algebra X where A is the
subset of E. We say that (F,A) is an intuitionistic fuzzy soft BCK/BCl-algebra over a BCK/BCl-algebra X if
F[a] is an intuitionistic fuzzy BCK/BClI-subalgebra in a BCK/BClI-algebra X for all @ € A.

Definition 2.17. [19] Let (F ,A) be an intuitionistic fuzzy soft set, then (F ,A) is an intuitionistic fuzzy soft ideal
over a BCK/BClI-algebra X if F| [a] = {< X L5y (0)s Y (X) >l x € X, € A} is an intuitionistic fuzzy ideal of X
satisfies the following assertions:

(D HE[ 0) > /’LF[QJ(X);

(2) Vf[a](o) < YF[a](x)§

(3) M (%) 2 min {7, (X 5 3), U O)):

(4) Yoo () < max {¥z,, (X 3), Vi O)):
for all x,y,z€ X and a € A.
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3 Intuitionistic fuzzy soft positive implicative ideals

In this section, X denotes a BCK-algebra unless otherwise is specified.

Definition 3.1. Let (F ,A) be an intuitionistic fuzzy soft set, then (F ,A) is an intuitionistic fuzzy soft positive
implicative ideal over a BCK-algebra X if Fla] = {< X5 Ui (s Y (X) > x € X, a € A} is an intuitionistic fuzzy
positive implicative ideal of X satisfies the following assertions:

(D) pa1(0) = pp 4 (0);

2) YF1a1(0) < Vo (0

(3) Ko (x % 2) 2 min {7 (¥ % ) * 2. gy (v * D)

4) Y Flag (X * 2) < max {yf[aj((x * V) *2), Vi (Y * Z)}§
forall x,y,z € X and a € A.

Let us illustrate this definition using the following example.

Example 3.1. Let U = {0, a, b} with Cayley table given by:

o & O| %
o OO
o O Ol
el oy

Then (U; *,0) is a BCK-algebra.

Consider a set of parameters A = {content, sad}.

Let {F ,A} is an intuitionistic fuzzy soft set over U, then F, [content] and F, [sad] are intuitionistic fuzzy sets.
We define them as follows:

F 0 a b
content | (0.7,0.2) (0.6,0.4) (0.5,0.5)
sad (0.9,0.1) (0.9,0.1) (0.6,0.3)

Then {F, A} is an intuitionistic fuzzy soft positive implicative ideal over U based on parameter “content” and
“Sad )).

Theorem 3.1. For any BCK-algebra X, every intuitionistic fuzzy soft positive implicative ideal is order preserv-
ing.

Proof. Assume that (F,A) is an intuitionistic fuzzy soft positive implicative ideal over X based on the parameter
a € A, Let x,y € X be such that x < y, then for all z € X, putting z = 0 in

Mo (X 2) 2 min g, (G % ) * 2), (0 # 2)
and

Y Fla)(X * 2) < max {)/F[a]((x *Y) * 2), Vi (O * z)}
we have

M (X * 0) > min {/Jf[a]((x ) % 0), Ui (v * 0)}
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= Wiy (X) 2 min {8 % 3, 5, 0} = min {7, 0), 7 0)] = ()
and

¥ iag(x % 0) < max {y, ((x ) % 0), Y,y (0 + 0)
= YV (*) < max {YF[Q] (X * ), YFia] ()’)} = max {Vf[a](o), VF[a](Y)} = Y
forall x,y,z€ X, € A. .
Hence, intuitionistic fuzzy soft positive implicative ideal (¥, A) is order preserving. O

Theorem 3.2. For any BCK-algebra, every intuitionistic fuzzy soft positive implicative ideal is an intuitionistic
fuzzy soft ideal.

Proof. Assume that (F,A) is an intuitionistic fuzzy soft positive implicative ideal over X based on the parameter
a € A, so forall x,y,z € X, we have

Nf[a](x * Z) > min {:“F[a]((x *y) * Z),ﬂf[a](y * Z)}
and
YFja)(X * 2) < max {yf[a]((x * ) * 2), Y (O * Z)}.
Putting z = 0, we have
Hta (0 0) = g (%) 2 min {u (% ) # 0), iy (v + 0)) = min {uiz g (x % ), gy )
and
Vf[a](x *0) = YF[Q](X) < max {Vf[a]((x *y) * 0), 717[(1]()’ * O)} = max {Vf[a](x ), Y Fla) (y)},
for all X,y,Z € X, a € A.
Thus (F, A) is an intuitionistic fuzzy soft ideal over X based on the parameter a € A. O

Note that an intuitionistic fuzzy soft ideal of BCK-algebras X may not be an intuitionistic fuzzy soft positive
implicative ideal of X is shown in the following example.

Example 3.2. Let U = {0, a, b, c} with Cayley table given by:

0 o » O %
O o o OO0
o OOl
o oo oo
S o v OO0

Then (U; *,0) is a BCK-algebra.

Cons_ig,’er a set of parameters A = {mouth, hair, ear}.

Let {F, A} be an intuitionistic fuzzy soft set over U. Then F [mouth], F, [hair] and F, [ear] are intuitionistic
fuzzy sets. We define them as follows:

F 0 a b c
mouth | (0.8,0.1) (0.7,0.2) (0.7,0.2) (0.6,0.3)
hair | (0.7,0.2) (0.5,0.4) (0.5,0.4) (0.3,0.5)
ear | (0.6,0.3) (0.6,0.3) (0.6,0.3) (0.2,0.4)

Then {F, A} is an intuitionistic fuzzy soft ideal over U based on the parameter “mouth”, “hair” and “ear”,
but {F, A} is not an intuitionistic fuzzy soft positive implicative ideal over U based on the parameter “mouth’.
Since
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ﬂf[mouth](b *a) = HEmouth) (a) =0.7
< min {,Uf[momh]((b ) % @)y Uiimou (@ * a)}
= min {,u Fimouth(0)s M Fmouth (O)}
= min{0.8,0.8} = 0.8
and
Y Fimoun) (D * @) = ¥ Fimousn (@) = 0.2
> max {Vf[momh]((b ) % ) Y Fimoun (@ * a)}

= max {7/}7 [mouthj(o)’ ’)/f [mouth] (0) }
=max{0.1,0.1} = 0.1.

In the following theorem, we can see that the converse of Theorem 3.2 holds in a positive implicative BCK-
algebra.

Theorem 3.3. In a positive implicative BCK-algebra X, every intuitionistic fuzzy soft ideal is an intuitionistic
fuzzy soft positive implicative ideal.

Proof. Let (F, A) be an intuitionistic fuzzy soft ideal over a positive implicative BCK-algebra X.
Let x,y € X, then
HFie)(X) = min {ﬂf[a](x * )’)’ﬂf[a]()’)}
and
V(0 < max {y ) (x % ). Y 0}
By replacing x by x * z and y by y * z, we have
Mo (X 2) 2 min {, (6 % 2) % (3 2), (0 # 2))
and
Vf[a](x * 7) < max {’yﬁ[a]((x % 7) % (y % 7)), VF[a](Y * z)}.
Since X is a positive implicative BCK-algebra, then (x % z) * (y *z) = (x *y) * z, for all x,y,z € X.
Hence
/Jf[a/](x * Z) 2 min {/Jf[a]((x * )’) * Z)a /Jf[a](y * Z)}
and
YFla)(X * 2) < max {YF[Q]((X * V) * 2), Vi (Y * Z)},
forall x,y,z€ X, a eil.
This shows that (F, A) is an intuitionistic fuzzy soft positive implicative ideal of X. O

Next we give the conditions under which the intuitionistic fuzzy soft ideal is the intuitionistic fuzzy soft
positive implicative ideal in BCK-algebras.

Theorem 3.4. Let (F, A) be an intuitionistic fuzzy soft ideal over a BCK-algebra X, then (F,A) is an intuitionistic
fuzzy soft positive implicative ideal of X if and only if

(1) /"F[a](x *y) = /JF[QJ((X * ) y);

(2) Vi X %) < Vi ((x % y) = y);
forall x,y € X,a € A.

Proof. Assume that (F,A) is an intuitionistic fuzzy soft positive implicative ideal of X based on the parameter
a €A, forall x,y,ze€ X. If weputz=yin

Hitor (¥ % 2) 2 min {uiz) (2 % ) % 2). i) (v 2)
and
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Vf[a](x * 7) < max {)/f[a]((x *y) *7), VF[a](Y * Z)},
we have

Mg (X *y) = min {#ﬁ[a]((x #Y) % V), Upqy (¥ * y)}
= min {71, ((x % ) * ), 17y (0))
= Uiy ((x * y) % y)
and
V(X % ¥) < max {yz,,((x % ¥) # ), Vi 0% )
= max (Y7, ((x % ) #3), Y711 (0)]
= Y ((x *¥) * ),
forall x,y € X,a € A. N
Conversely, assume that (F, A) is an intuitionistic fuzzy soft ideal of X satisfies the following conditions:
HFi)(X % Y) 2 Uy ((x % y) = y) and Yz, (X % y) < Vi ((x * y) * y), forall x,y,z € X, a € A.
Note that ((x *z) *z) % (y*z) < (x*2) %y = (x % y) * z for all x,y,z € X, implies that
M (x5 2) % 2) 5 (¥ % 2)) 2 pq ((x % ) * 2)
and
Vi) (X % 2) % 2) % (y * 2)) < ¥ ((x % p) % 2).
Using
Ko (¥) 2 min {417 (2 # ), 71y 0))
and
YF[Q](X) < max {)/f[a] (X * )’)’ )/f[ar](y)}’
we have
M) (X * 2) 2 U (X * 2) % 2)
> min {7, (6 2) # 2) (% ). i O # 2))
> min {.Uf[a]((x *y) * 2), U, (0 * Z)}
and
Vf[a](x *7) < yf[a]((x * 7) * 2)
< max (Y (X 5 2)  2) (% 2), Yoy % 2)
< max (Y (G % ) # 2, Vg % 2)-
forall x,y,z € X, € A.
Hence, (F, A) is an intuitionistic fuzzy soft positive implicative ideal over X. O

Theorem 3.5. Let (F, A) be an intuitionistic Jfuzzy soft ideal over a BCK-algebra X, then (F,A) is an intuitionistic
fuzzy soft positive implicative ideal of X if and only if

(1) Fie((x 5 2) % (¥ % 2)) = P (X % Y) * 2);

(2) V(x5 2) % (¥ 5 2)) < Vi ((x % ) * 2);
forall x,y,z € X,a € A.

Proof. Assume that (F ,A) 1s an intuitionistic fuzzy soft positive implicative ideal of X, then (f ,A)1s an intuition-
istic fuzzy soft ideal of X by Theorem 3.2. Since
(x* (y*z)) * (xxy) <y=*(y*2),
we have
Mo (((x % (v 2)) % (% ) * 2) 2 pp) (0 (v * 2)) * 2) = ug (0),
then
ﬂf[a]((x * Z) * ()7 * Z))
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= M ((x % (v % 2)) % 2)
> min {ﬂf[a](((x (Y * 2)) % (X %)) * 2), U ((x % y) = Z)}
> min {,Uf[a,] (0), ) ((x % y) Z)}

= U (X % y) * 2),
then

Mo ((x # 2) # (¥ % 2)) = i ((x % y) * 2), for all x,y,z € X, @ € A.

Similarly, vz, (((x * (y % 2)) * (x % y)) % 2) < V(0 * (¥ % 2)) * 2) = yp,,(0),
then

Vit (¥ 2) (3 % 2))

= V(¥ * (% 2) *2)

< max {Vf[a](((x # (¥ #2)) * (X% ) * 2), Ve (X *p) Z)}
< max {717[(1](0)’ Yo (X ) * Z)}

= Vi (X %) % 2),
then

YEa) (X % 2) % (¥ 2)) < Vi, (x*y) % 2), forall x,y,z € X, @ € A.
Conversely, assume that (£, A) is an intuitionistic fuzzy soft ideal of X and satisfies the following conditions:

Mo (X % 2) % (v * 2)) 2 fgpgy ((x * ) * 2)
and

V(X % 2) * (y* 2)) < Vg q((xxy) x 2), forall x,y,z € X, a € A.
Then

Mo (2 2) 2 min {0 (G 2) % (3 2)), g+ 2} 2 min {pa (G % 9) = 2), 7 (% 2)
and

Y Fran(0 + 2) < max {y g, (x5 2) (5% ), Y O % 2] < max {yz, (0 3) 2, YO+ 2),
for all x,y,z€ X, a € A.
Hence, (F, A) is an intuitionistic fuzzy soft positive implicative ideal of X. O

Theorem 3.6. Let (F, A) be an intuitionistic fuzzy soft ideal over a BCK-algebra X, then (F,A) is an intuitionistic
fuzzy soft positive implicative ideal of X if and only if

(1) Uy (x * y) = min {,UF[Q](((X * ) * ) *2), ,um](z)};

(2) Y * ¥) < max {y (2 ) #3) % 2), V(D)5
forall x,y,z € X,a € A.

Proof. Assume that (F,A) is an intuitionistic fuzzy soft positive implicative ideal of X, then (F,A) is an intuition-
istic fuzzy soft ideal of X by Theorem 3.2. Using Theorem 3.5, we have

M (X * y) = min {uf[a]((x * ) * Z),,Uf[w](Z)}
= min {yF[a]((x *2) % Y), U ](Z)}
in {71, ((Cx  2) % ) % 0), ity ()]
= min {7, (0 % 2) *9) * 3 % D), 7 )
in {117, (((x % 2) ) * ). 1712}

= min {#F[a](((x #3) %) # 2, U ()
and

YFioy(X * ) < max {yf[a]((x ) * 2) YFia) (Z)}
= max (Y71 ((x % 2) ), Va1 (2)]

46 ETIST 2021



Intuitionistic fuzzy soft positive implicative ideals of BCK-algebras

= max {y (¥ 2) #3) % 0), Y72}

{
= max {7 (6 2) #3) (% ), V@)
{

< max (Yo (((x *2) % y) * y), Vf[a](z)}
= max {yf[(,](((x *y) % y) *2), Vf[a](Z)}'

Conversely, assume that (F ,A) 1s an intuitionistic fuzzy soft ideal of X and satisfies the following conditions:
Mo (2 ¥) 2 i {pe (G ) 5 Y) % 2), 7 (2)

and

y;[a](x % y) < max {y;[a](((x %) *y) % 7), y;[a](z)}, forall x,y,z € X, € A.
Using (x*y)*z = (x*z)*yand (x *2) * (y * z) < x *y, we have

(xx2)x2)*x(yx2) < (x*x7)*xy=(x*y)*z

Therefore, we obtain

Moy (x 5 2) % 2) % (v % 2)) 2 Uy (X % y) * 2)

and

V) (X % 2) % 2) % (% 2)) < V(x5 y) * 2).
It follows from hypothesis, if we put z = 0, we obtain

Mo (2 ¥) 2 i {1 (G 5 ) 5 3) % 0), 70 (0)] = prgay(Gr %) + 3)

and

Y Fio)(X * ¥) < max {ma](((x y) xy) *0), 7;[01(0)} = Y (X %) % y),

then
HFa) (X * 2) 2 (X * 2) % 2)

> min {,UF[Q](((X * 2) % 2) % (Y * 2)), Upqy (7 * Z)}

> min {uf[a]((x *Y) % 2), UV * Z)}
and

Yol (*X #2) < Vi ((x*2) % 2)

< max {yf[a](((x #2) % 2) % (¥ *2), YR O * Z)}

< max ¥, (X # ) * 2), YO * D
forall x,y,z€ X, € A.

Hence, (F, A) is an intuitionistic fuzzy soft positive implicative ideal of X. O

Combining the above results, we have characterizations of intuitionistic fuzzy soft positive implicative ideals

in BCK-algebras.

Theorem 3.7. For an intuitionistic fuzzy soft set (F. ,A) over a BCK-algebra X, the following are equivalent:
(1) (f ,A) is an intuitionistic fuzzy soft positive implicative ideal of X;
(2) (f ,A) is an intuitionistic fuzzy soft ideal of X, and satisfying the conditions in Theorem 3.4,
(3) (f ,A) is an intuitionistic fuzzy soft ideal of X, and satisfying the conditions in Theorem 3.5;
(4) (f ,A) is an intuitionistic fuzzy soft ideal of X, and satisfying the conditions in Theorem 3.6.

Next we give the conditions under which the intuitionistic fuzzy soft set is the intuitionistic fuzzy soft positive

implicative ideal in BCK-algebras.

Lemma 3.1. [[9] Let (F. ,A) be an intuitionistic fuzzy soft BCK/BCl-algebra over a BCK/BCl-algebra X, then
(F,A) is an intuitionistic fuzzy soft ideal of X if and only if it satisfies x * y < z, then

(1) () 2 min {7, 0). i ()5

ETIST 2021

47



Nana Liu, Velusamy Inthumathi,Chang Wang

(2) V() < max {7, 0) Vi @)
forall x,y,z € X, and a € A.

Theorem 3.8. Let (F, A) be an intuitionistic fuzzy soft set over a BCK-algebra X, then (F,A) is an intuitionistic
fuzzy soft positive implicative ideal of X if and only if satisfies the conditions:

(1) HE[a 0) > llf[a](x) and '}’F[a](o) < ')’F[a](x);

(2) (x5 y) % y) # @) x b =0 = p,(x + ) 2 min {uz,,(@). i (5)]

and Y (x * y) < max {?’f[a] (a), Yf[a](b)};
forall x,y,a,b € X,a € A.

Proof. Assume that (F,A) is an intuitionistic fuzzy soft positive implicative ideal of X, then (F,A) is an intuition-
istic fuzzy soft ideal of X by Theorem 3.2, and so (1) is true.
Let x,y,a,b € X be such that (x*y)*y)*a)*b = 0, 1.e, (x*y) *y)*a < b, it follows from Lemma 3.1 that
Mo (G 3) %) 2 min (g ,1(@), 7 (D))
and
YFi (X *y) * y) < max {yﬁ[a](a), yf[a](b)}, for all o € A.
It follows from Theorem 3.4 that
Mo (5% ¥) = (0% ) %) = min {t,, (@), 7 (b))
and
YF1(X %) < Vrpay((r %) # ) < max {yz,(@). V(D).
Therefore (f ,A) satisfies
(((xxy)#y)xa@) e b= 0= g, (x+y) 2 min{uz (@), t7,)(b)} and Y, (x = ¥) < max {yp,) (@), Yz, (b)), for
all x,y,a,be X, €A, Whichgroves 2).
Conversely, assume that (F', A) is an intuitionistic fuzzy soft set of X satisfies the following conditions:
ﬂF[a](O) 2 ﬂf[a](x) and Vf[a](o) < Vf[a](x)§
((Ccxy)#y) @) xb =0 = gy (6 *y) = min (g, (@), i) (B)) and Yz (x * ) < max {y7,)(@), ¥ ()). for
any x,y,a,b € X,a € A, and let x,a, b € X be such that (x * a) = b = 0, then
(x%0)*0)xa)*b =0,
and so
Ko (%) = M (x  0) 2 min {5, (@), 171 (D))
and
YF1(X) = Vi (x  0) < max {¥5,,(@). Yy (B)). for all @ € A.
By Lemma 3.1 we know that (F,A) is an intuitionistic fuzzy soft ideal of X.
Note that (((x *y) *y) = (x *y) * y)) « 0 = 0 for all x,y € X, it follows from conditions that
M (X *y) 2 min {uﬁ[(,]((x *Y) * ), Uf(q) (0)} = U (x5 y) % y)
and
V(X % ¥) < max {Ya,((x # ) ), Y50 (0} = Vo ((x + ) # y), for all o € A.
By Theorem 3.4, (F,A) is an intuitionistic fuzzy soft positive implicative ideal of X. O
Theorem 3.9. Let (F ,A) be an intuitionistic fuzzy soft set over a BCK-algebra X, then (f ,A) is an intuitionistic
fuzzy soft positive implicative ideal of X if and only if satisfies the conditions:
(1) Uz (0) = U (x) and Y, (0) < v ()
(2) () #2) % @) 5 b = 0= pp((xx2) * (3 2)) 2 min {pg, (@), 7, (5))

and y g, ((x * ) = (y * 7)) < max {yf[aj(a), yfm(b)};
forall x,y,z,a,b e X,a € A.
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Proof. Assume that (F,A) is an intuitionistic fuzzy soft positive implicative ideal of X, then (F,A) is an intuition-
istic fuzzy soft ideal of X by Theorem 3.2, and so (1) is true.
Let x,y,z,a,b € X be such that (x*y)*z)*a)*b = 0, i.e, (x*y)*z)*a < b, it follows from Lemma 3.1 that

M (X *y) % 2) 2 min {ﬂf[a](a)’ﬂf[a](b)}
and

Y ((X *¥) * 2) < max {’yf[a] (a), yf[a](b)}, forall o € A.
By Theorem 3.5 we obtain

Hiay((x % 2) % (¥ * 2)) 2 iy ((x * y) * 2) > min {uﬁ[w](a),,u;[a](b)}
and

Yo ((F % 2) % (3 2)) < Vo (25 3) % 2) < max {Ya (@) a0}
Therefore (f ,A) satisfies

(xxy)*x2)*a)xb =0 = up,((x*2)*(y=z) = min {#f[(,](a),/«tf[a](b)} and Yz, ((x % 2) = (y x 2)) <
max {yf[a](a), yf[a](b)}, for all x,y,a,b € X, @ € A, which proves (2).

Conversely, assume that (F,A) is an intuitionistic fuzzy soft set of X satisfies the following conditions:

M) (0) 2 Hp (x) and Yz, (0) < vz, (x);

() D * @) xb =0 = ppy(x*2) % (¢ *2) > min {g,(@). t7®)] and v, (= 2) = (¢ 2) <
max {yf[a](a), y;[a](b)}, for any x,y,z,a,b € X,a € A.

We assume (((x = y) = y) = a) * b = 0, by the conditions, we have

i (X %) = gy ((ex ) 5 (%)) 2 min {uz (@), 7y, (b))
and

yf[a](x *y) = Vf[a]((x *y) # (y *y)) < max {VF[U](G)’ Yol (b)},
It follows from Theorem 3.8 ,(F, A) is an intuitionistic fuzzy soft positive implicative ideal of X. |

By the mathematical induction, the above two theorems have more general forms.

Theorem 3.10. Let (F, A) be an intuitionistic fuzzy soft set over a BCK-algebra X, then (F,A) is an intuitionistic
fuzzy soft positive implicative ideal of X if and only if satisfies the conditions:

(1) U7 (0) = U (X) and Y, (0) < v ()

(2) G (xy) e y) % an)..) % @y = 0= pig (e ) = min g, @), iy (@)

and yri(x + ¥) < max{ygy (@) Vo (@)l
forall x,y,ay,..,a, € X,a € A.

Proof. Assume that (F,A) is an intuitionistic fuzzy soft positive implicative ideal of X, then (F,A) is an intuition-
istic fuzzy soft ideal of X by Theorem 3.2, and so (1) is true.
Let x,y,ay,...,a, € Xbesuchthat (... (((x*y) *y)*a;) *...) *a, =0, it follows from Lemma 3.1 that
Hiag((X ) ) 2 min iz @), g (@)
and
YFiw (X *y) * y) < max {?’f[a] @), Y (a,,)}, for all @ € A.
It follows from Theorem 3.4 that
Hitan (6 ) 2 Hgy (% ) ) 2 min {ug @), - i (@)
and
')’F[a](x *y) < ’)’j:‘[a]((x *y) *y) < max {VF[Q] (a),..., Y Flal (an)}
Therefore (F, A) satisfies (... ((x*y) %) #@1)...) # @y = 0 = pp(x ) 2 min{uz,, @) iF, (@), and

yfm(x *y) < max {’)/f[a] (ay),... s Y Flal (an)}, for all x,y,ay,...,a, € X,a € A, which proves (2).
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Conversely, assume that (F,A) is an intuitionistic fuzzy soft set of X satisfies the following conditions:
MF101(0) 2t (%) and ¥z, (0) < ¥4 (%)
() y) xan). . Jxay = 0= g, (exy) = min g, (@) - By (@)} and Yz, (exy) < max {yg,, @), ..

for all x,y,ai,...,a, € X, € A, and let x,ay,...,a, € X be such that ((x *a;) *...) *a, = 0, then
((((x=0)*«0)xa)*..)*xa,=0

and so
Nf[a](x) = ﬂf[a](x *(0) > min {qu[a] (@),... s HE[a (an)}

and

YFia)(X) = Ve (x * 0) < max {VF[Q] @, s Y (a,,)}, for all @ € A.
By Lemma 3.1 we know that (F, A) is an intuitionistic fuzzy soft ideal of X.
Note that (x*y) *y) * (x *y) *y))*0) = ...) %« 0 =0 for all x,y € X, it follows from conditions that

M) (x * y) = min {ﬂf[a]((x #Y) % ¥), Hie1(0)s - .. ,,UF[Q](O)} = Uppa (X * ) *y)
and

YFw(X *y) < max {me((x *Y) %), Y (0)s - - - ,Vm](())} = Vi ((x x y) x y), for all @ € A.
By Theorem 3.4, (F, A) is an intuitionistic fuzzy soft positive implicative ideal of X. O
Theorem 3.11. Let (I::, A) be an intuitionistic fuzzy soft set over a BCK-algebra X, then (F, A) is an intuitionistic
fuzzy soft positive implicative ideal of X if and only if satisfies the conditions:

(]) /Jf[a/] (O) 2 /’lf[a/](x) and 7}7[(1](0) < ’)/I?[a/](-x);

(2) Coo((ay) * D)k an) ...) % ay = 0 2 pp (o 2) % (7 2) = min fug,, @) iy (@)

and i, (x  2) # (v 2)) S max (Y @) Vi (@)
forall x,y,z,ay,...,a, € X,a € A.

Proof. 1t is similar to Theorem 3.9 and is omitted. O

4 Some properties of intuitionistic fuzzy soft positive implicative ideals

In this section, X denotes a BCK-algebra unless otherwise is specified, we will consider Some properties of
intuitionistic fuzzy soft positive implicative ideals in BCK-algebras.

Theorem 4.1. Let (F,A) be an intuitionistic fuzzy soft positive implicative ideal over a BCK-algebra X, then
“(F,A) = {,u;[a](x), ,uf[a](x)} is also an intuitionistic fuzzy soft positive implicative ideal of X, for all x € X, a € A.

Proof. Let (F,A) be an intuitionistic fuzzy soft positive implicative ideal over a BCK-algebra X, we have
#F[a’](o) = #F[a’](x)
= 1 = pp(0) < 1 = g, (%)
= HF[m 0) < ,uf[a](x)a
forallx e X, € A.
Consider for any x,y,z € X, a € A,
,Uf[a](x * Z) > min {/JF[Q]((X * y) * Z)a,uf[a](y * Z)}
= 1 = fif(x * 2) = min {1 — Uiy ((x % ¥) % 2), 1 = fpi O * z)}
= Hig(x*2) < 1= min {1 = Z7 () % 2, 1 = Hrg 0 % 2)
= Hfq)(X * 2) < max {ﬂf[a]((x * V) * 2), U (Y * Z)}
Hence, "(F,A) = {/J;laj(x), /Jf[aj()(f)} is an intuitionistic fuzzy soft positive implicative ideal of X, forall x € X, a €
A. O
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Theorem 4.2. Let (F,A) be an intuitionistic fuzzy soft positive implicative ideal over a BCK-algebra X, then
°(F,A) = {yfm (x), yfm(x)} is also an intuitionistic fuzzy soft positive implicative ideal of X, for all x € X, a € A.

Proof. Let (f ,A) be an intuitionistic fuzzy soft positive implicative ideal over a BCK-algebra X, we have
YF[Q](O) < YF[Q] (X)
=1- ’}/f[a](()) >1- ')’F[w](x)
= yf[(t](o) 2 ’yf[a/](x)
forallx € X,a € A.
Consider for any x,y,z € X, a € A,
YFla)(X * 2) < max {’)/F[a]((x *Y) * 2), Vi (Y * Z)}
=1- yf[a,](x * z) < max {1 - ’)’f[a]((x #y)*2), 1 — yf[a,](y * Z)}
= V(X6 2) 2 1= max {1 = Y ,((x ) % 2), 1 = V(v % 2)]
= YFo)(X *2) 2 min {Vm]((x * V) *2), Vi (Y * z)}
Hence, °(F ,A) = {yf[a](x), yf[a](x)} 1s an intuitionistic fuzzy soft positive implicative ideal of X, forall x € X, a €
A. O

Theorem 4.3. Let (F,A) be an intuitionistic fuzzy soft positive implicative ideal over a BCK-algebra X if and
only if P, (%) and Y, (x) are fuzzy soft positive implicative ideals of X for all x € X, « € A.

Proof. Let (F, A) be an intuitionistic fuzzy soft positive implicative ideal over a BCK-algebra X, clearly pz,,(x)
is a fuzzy soft positive implicative ideal of X.
Let x,y,z€ X,a € A, then
Yl =1 =¥ (0) = 1 = ¥5,(0) = V5o (0)
and
Yea(X*2) = 1 = ¥, (x*2)
> 1 — max {')’F[a]((x *y) * 2), ')’F[a](y * Z)}
= min {1 — VA (X% ¥) % 2), 1 = Y O Z)}
= min {F[a]((x £Y) * 2), Vi O * z)}.
Hence, y7,,(x) is a fuzzy soft positive implicative ideal of X.
Conversely, assume that yz,,(x) and ¥z, (x) are fuzzy soft positive implicative ideals of X forall x € X, @ € A.
For all x € X, we have
/117[(,](0) 2 NF[(l](x)
and
1 =Y701(0) = Y7 (0) = V(1) = 1 = y7,(0).
Which show that yz,,(0) < ¥z, ().
Now let x,y,z € X,a € A, then
Hiian (e D) 2 min ) (6% ) * 2 O # 2)
and
1 = ¥YEa (X *2) = V(X * 2)
> min {%((x *Y) % 2), ViV * Z)}
= min {1 = Y5, (x #3) % 2), 1 = Yy % 2)]

= 1 — max {ﬁ[aj((x *Y) * 2), Vi OV * Z)}
and so
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Vf[a](x % 7) < max {)/f[a]((x *Y) % 7), VF[a](Y * Z)}.
Hence, (F, A) is an intuitionistic fuzzy soft positive implicative ideal of X. O

Theorem 4.4. Let (F, A) be an intuitionistic fuzzy soft positive implicative ideal over a BCK-algebra X if and only
if " (F A) = {,u F[a](x) M (x)} and (F A) = {7F[a (x), yF[a](x)} are intuitionistic fuzzy soft positive implicative
ideals of X, for all x € X, a € A.

Proof. It is straightforward by Theorem 4.3. O

In the following we discuss other properties of intuitionistic fuzzy soft positive implicative ideals in BCK-
algebras.

Theorem 4.5. Let (F, A) and (G, B) be two intuitionistic fuzzy soft positive implicative ideals over a BCK-algebra
X, then the “extended intersection” (F, A)N.(G, B) is an intuitionistic fuzzy soft positive implicative ideal over X.

Proof. Let (F A)ﬁe(G B) = (Ff C) be the “extended intersection” of intuitionistic fuzzy soft positive implicative
ideal (F A) and (G B) over X, where C = AU B. For any e € C,

if e € A\B, then H e] = F| [e] is an intuitionistic fuzzy positive implicative ideal in X because (F A) is an
intuitionistic fuzzy soft positive implicative ideal over a BCK-algebra X;

if e € B\A, then H [e] = Gle] is an intuitionistic fuzzy positive implicative ideal in X because (G B) is an
intuitionistic fuzzy soft positive implicative ideal over a BCK-algebra X;

ifANB # @, then H [e] = F| [e]N G[e] is an intuitionistic fuzzy positive implicative ideal for all e € AN B, since
the intersection of two intuitionistic fuzzy positive implicative ideals is an intuitionistic fuzzy positive implicative
ideal.

Therefore (ﬁ ,0) = (F , A)ﬁe(G, B) is an intuitionistic fuzzy soft positive implicative ideal over a BCK-algebra
X. O

The following two corollaries are straightforward results of Theorem 4.5.

Corollary 4.1. Let (F,A) and (G,A) be two intuitionistic fuzzy soft positive implicative ideals over a BCK-
algebra X, then the “extended intersection” (F,A)N.(G, A) is an intuitionistic fuzzy soft positive implicative ideal
over X.

Corollary 4.2. Let (F,A) and (G, B) be two intuitionistic fuzzy soft positive implicative ideals over a BCK-algebra
X, then the “restricted intersection” (F,A)N,(G, B) is an intuitionistic fuzzy soft positive implicative ideal over
X.

Theorem 4.6. Let (F,A) and (G, B) be two intuitionistic fuzzy soft positive implicative ideals over a BCK-algebra
X, if A and B are disjoint, then the “union’ (F A)U(G B) is an intuitionistic fuzzy soft positive implicative ideal
over X.

Proof. Let (F. ,A)G(G, B) = (ﬁ , C) be the “union” of intuitionistic fuzzy soft positive implicative ideal (F ,A) and
(G, B) over X. Since A and B are disjoint, then for all e € C, either e € A\B or e € B\A, by means of Definition
2.11,

if e € A\B, then H [e] = F [e] is an intuitionistic fuzzy positive implicative ideal in X because (F ,A) is an
intuitionistic fuzzy soft positive implicative ideal over a BCK-algebra X;

if e € B\A, then H [e] = Gle] is an intuitionistic fuzzy positive implicative ideal in X because (G B) is an
intuitionistic fuzzy soft positive implicative ideal over a BCK-algebra X.

Hence (ﬁ ,0) = (F , A)G(G, B) is an intuitionistic fuzzy soft positive implicative ideal over a BCK-algebra
X. O
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Theorem 4.7. Let (F, A) and @, B) be two intuitionistic fuzzy soft positive implicative ideals over a BCK-algebra
X, then the “AND ” (F,A)A(G, B) is an intuitionistic fuzzy soft positive implicative ideal over X.

Proof. By means of Definition 2.12, we know that (F, A)A(G, B) = (H, A X B), where H[a, 8] = F[a] N G[B] for
all (a,B) € A X B.

Since (F A) and (G, B) be two intuitionistic fuzzy soft positive implicative ideals over a BCK-algebra X, then
F| [a] and G[a/] are intuitionistic fuzzy positive implicative ideals of X, then the intersection is F| [a] N G[B] also
an intuitionistic fuzzy positive implicative ideal of X.

Hence, Hla, Bl is an intuitionistic fuzzy positive implicative ideal of X for all (@,8) € A X B.

Therefore, (F A)/\(G B) = (H A X B) is an intuitionistic fuzzy soft positive implicative ideal over X based
on the parameter (@, ). O

At the end of the paper, we discuss the homomorphism between intuitionistic fuzzy soft positive implicative
ideals in BCK-algebras.

Theorem 4.8. Let f : X — Y is an onto homomorphism of BCK-algebras. If an intuitionistic fuzzy soft set (F ,A)
of Y is an intuitionistic fuzzy soft positive implicative ideal, then preimage (F,A) is also an intuitionistic fuzzy
soft positive implicative ideal of X.

Proof. Since (F,A) is an intuitionistic fuzzy soft positive implicative ideal of Y, and (F,A) is the preimage of
(F,A) under f of X, then piz ,,(f(x)) = HFiar’ (O Vi (f (X)) = Yo/ (0) forall x € X, o € A,
Since (F, A) is an intuitionistic fuzzy soft positive implicative ideal of Y, then for any x € X, @ € A, we have

Mg’ (%) = 7 (f(0)) < U70)(0) = Ui (FO) =tz (0)
and

YF[a]f(x) = ')/f[a] (f(x)) = )’F[a](o) = YF[(,] (f(O)) = YF[Q]JC(O)-
Moreover,

min {fiz,)7 (% ) # 2), e O # 2)]

= min {7y, (F((x * 3) % 2)s g (FO % 2)))

= min {t70, (FOE ) * @), i (FO) # F))

= min {171, ((F() % FO)) * F@): i (FO) * F(2)]
< Ui () * f2)

= HEm (f(x*x2))

= UFe (X % 2)
and

max {7 (X * ) % 2. Vo’ 0 % 2))
max {Y5, (F(( ) * 2). Vo (FO * 2)
max {Yg, (F(x * ¥) % @) Yy (FO) * £(2))
max {Yz,, (F(0) = FO) * F@)vr, (fO) * f@))
YEa (S (X) = f(2))
= YF[(y](f(x * 7))
= 'yf[i]f(x * 7).
Hence, (F,A)/ is also an intuitionistic fuzzy soft positive implicative ideal of X, for any x,y,z € X, « € A. O

v

If we strengthen the condition of f, then we can construct the converse of the above theorem as follows.
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Theorem 4.9. Let f : X — Y is an epimorphism of BCK-algebras. If an intuitionistic fuzzy soft set (F,A) is
an intuitionistic fuzzy soft positive implicative ideal of X, then (F,A) is also an intuitionistic fuzzy soft positive
implicative ideal of Y.

Proof. Since (F,A) is an intuitionistic fuzzy soft posmve implicative ideal of X, and (F,A) is the preimage of
(F,A) under f of X, then ,uf (x) Moy (F ()5 Y Fiag f(x) = Y (f (X)) forall x € X, € A.

Letx,y,ze Y,a €A, there exist a, b, c € X such that f(a) = x, f(b) = y and f(c) = z.
Now,

/‘lf[(y]('x) = HFa (f(a)) = llf[g]f(a) < /lf[q]f(o) = HFa (f(0)) = /1}7[0](0)
and

7f(z](x) = yf[a](f (@) = yf[(l]f(a) = VF[(l]f(O) = Vf[fy](f 0)) = 717[(,](0)-
Moreover,

ﬂf[(,](x * 2)
= Upi(f (@) * f(C))
= Hryn(f(a * )
= HEm (a % C)
> min {um] ((a* b) * ), uzpa (b c)}
= min {71, (F(@ * b) * ©)). iy (f (b * )}
= min {7, (f(@ % b) * £(0)), ) (f(B) * £())}
= min {7, ((f(@) * £(B)) % F(©)), fFiey (f(B)  F(C)
= min {7, (X *Y) # 2), (0 % 2))
and
71?[0]()5 * Z)
= Y (f(@) * f(c))
= Yrm(f(a *0))
= yf[a]f(a * C)
< max {yg,, (@ * b) * ), Y (b % 0}

{
= max (¥, (f((@* b)  ©)). Yoy (f (b * )]
= max (Y, (f(@ * b) % £(O)), Yy (f(B) * £()))
= max (Y5, (f(@) * f(D)) * F(€)). Vi (f(B) * f())]
= max {77, (¥ % ) * 2, Y (V * 2.
Hence, (F, A) is an intuitionistic fuzzy soft positive implicative ideal of Y. O

5 Conclusion

In order to study the structure of algebraic systems, ideals with special properties obviously play an important
role. We introduced the notion of intuitionistic fuzzy soft positive implicative ideal, and investigated related
properties. Meanwhile, we discussed relations between intuitionistic fuzzy soft ideal and intuitionistic fuzzy soft
positive implicative ideal over a BCK-algebras, and relations between intuitionistic fuzzy soft set and intuitionistic
fuzzy soft positive implicative ideal over a BCK-algebras. We believe that such discussion could clarify some
misunderstandings and clean the ground for further development of that interesting theory.
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