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Abstract: Cubic set is a structure with two components which has been applied in
the conditions of f—ideals. This paper presents the notion of cubic fuzzy f—ideal
of a f—algebra. In addition that, the notion of cubic (@, b)-translation, cubic pu-
multiplication were presented. Further, some engrossing results of cubic f—ideals
with the combination of multiplication and translation were investigated.
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1. Introduction
The concept of fuzzy sets, a generalisation of the classical notion of set and its
characteristic functions, was first developed by Zadeh [13] in 1965. The thought of
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f—algebras has been initiated by Neggers and Kim [12] which is a generalization
of BCK—algebras and BCT—algebras. Atanassov [2] proposed the idea of intu-
itionistic fuzzy sets as an extension of fuzzy set which incorporate the degrees of
membership and non-membership. Abu Ayub Ansari et al. [1] presented the notion
of fuzzy f—ideals of f—algebras. Hemavathi et al. [5] discussed about f—ideals
which is applied in interval valued fuzzy set. The notion of cubic sets have been
introduced by Jun et al. [8]. Different kinds of union and intersection of cubic sets
have been explored. The notion of cubic subalgebras and ideals of BOK/BCI—
algebras has been depicted by Jun et al. [6, 7]. Also the authors applied the cubic
structures in to ideals of BC'I—algebras. Furthermore, they have discussed about
the characterizations of cubic a—ideal and the relations between cubic a—ideal and
cubic p—ideal.

Lee et al. [10] presented the concept of fuzzy translations and fuzzy multipli-
cations of BCK/BCI algebras, where the relationships between fuzzy translations,
fuzzy extensions, and fuzzy multiplications were explored. Chandramouleeswaran
et al. [3] depicted some interesting results on fuzzy translations and fuzzy mul-
tiplications in BF /BG-algebras. The notion of translation and multiplication of
cubic subalgebras and cubic ideals of BCK/BCl-algebras introduced by Dutta et
al. [4] and few of their properties were examined. A number of related features
are examined along with the concept of cubic extension of cubic subalgebras and
cubic extension cubic ideals. Khalid et al [9] initiated the perception on transla-
tion and multiplication of a neutrosophic cubic set. Recently, Muralikrishna et al.
[11] exhibited some aspects on cubic fuzzy f—subalgebra of f—algebra. With all
these inspiration and motivation, this work presents the notion of y—multiplication
and (@, b)—translation of cubic S—ideal and few of its associated results have been
studied.

2. Preliminaries

This section reveals the necessary definitions required for the work.

Definition 2.1. [12] A B— algebra is a non-empty set X with a constant 0 and
two binary operations + and — are satisfying the following axioms:

(1) x—0==x

(i) (0—2z)+2=0

(i) (r—y)—z=2x—(2+y) Va,yzeX.

Definition 2.2. [1] A non-empty subset I of a f—algebra (X,+,—,0) is called a
B—ideal of X, if

(i)0oel

(i) x+yel
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(tii) x —y Eyel thenx el VryeX.

Example 2.3. The following Cayley table shows (X = {0,1,2,3},+,—,0) is a
[—algebra.

+10]112(3 —10]1|2]3
0(011(2/3 010[1 3|2
11110132 1/1/0]2]3
2121310 212301
3131201 313(121(0

Definition 2.4. [8_] Let X be a non empty set. By a cubic set in X we mean a
structure C' = {(z, ((z),nc(x)) : = € X} in which (o is an interval valued fuzzy
set in X and ne is a fuzzy set in X.
Definition 2.5. [1] Let C = {z,((2),nc(x) : ¥ € X} be a cubic fuzzy set in a
p—algebra of X. C s called a cubic fuzzy B—ideal of X, of V,y € X
(1) Col0) > Cola) & ne(0) < ne(a)
(i) Colr +y) = rmin{Co(x), (oY)} & ne(z +y) < mazine(w),ne(y)}
(ii1) Co(x) = rmin{Co(z —y), Co(y)} & no(z) < maz{no(r —y), ne(y)}
Definition 2.6. [10] Let u be a fuzzy subset of X and a € [0,T] where T =1 —
sup{u(z)/x € X}. A mapping pul : X — [0,1] is said to be a fuzzy a—translation
of u if it satisfies pL(r) = p(r) +a Vo e X
Definition 2.7. [10] Let p be a fuzzy subset of X and o € [0,1]. A mapping
pM o X — [0,1] is said to be a fuzzy a-multiplication of p if it satisfies uM (z) =
a.u(z), VoeeX.
3. Multiplications of Cubic p-ideals

This section gives the notion of multiplications of cubic fuzzy p-ideal and some
of its results are investigated.
Definition 3.1. Let C = {(z,{c (z),nc (z)) : 2 € X} be a cubic fuzzy set of X
and p € (0, 1]. An object having the form C})' = {(Zc)f, (770)24} is said to be cubic
w-multiplication of C'if it satisfies (Ec)i/[(x) = o (z) and (17(;)24 (x) = pne (z),
for all z € X.
Example 3.2. For the cubic $-ideal given in example 3.4, consider u = 0.6 € (0, 1].
Then the p-multiplication ((20)56, (nc)ee) of cubic set C is given by

0.24,0.3], 2=0 0.3, =0

(Co)os =14 [018,024], z=b  and (o)is =4 0.24, z=b
[0.12,0.18], =z =a,c 0.18, T =a,c
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Theorem 3.3. If C = {{(2,(¢ (z),nc (2)) 1z € X} is a cubic B-ideal of X and
let p € [0,1].

Then the cubic p-multiplication C’/i” of C' is cubic f-ideal of X.

Proof. Suppose C' = {<£L‘,ZC (x),nc (x)> ST € X} is a cubic $-ideal of X. Then

(Ce), (0) = pe (0
> .o (x

= (Co), (
(nc)y' (0) = pe (0)
< pne (x)
= (nc),,’ (x)
(Ce), " (v 4y) = ple (@ +y)
> prmin{Ce (z), e (y)}
= rmin{p.Cc () ,1nCeo (y)}
:rmin{( C)u 7( C)H (Z/)}

(ne)y (@ +y) = e (x +y)
< pemaz {ne (x) ,nc (y)}
= maz {punc (z), pne (y)}

= max {(770)2/[(37)7 (UC)M (y)}
(Co), (@) = pCe ()

> prmin{Co(x —y), o (y)}

=rmin{p.Co (x —y), puCo (y)}

= rmin {p.Cc (x —y), nCeo (y)}
(ne),) (x) = e ()

< pmaz {nc (x —y),nc (y)}

=maz {unc (r —vy),nne(y)}

= max {(nc)y@ — ), (Uc)ﬁ/[ (y)}

)
)

x)
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For all z,y € X and p € (0, 1]. Hence ny of C is cubic p-ideal of X.

Theorem 3.4. If C' is a cubic set of X such that cubic p-multiplication C’L]LW of C
is cubic B-ideal of X and p € [0,1] then C' is cubic B-ideal of X.
Proof. Assume that C,) (z) of C be a cubic S-ideal of X, u € (0,1]. Then

In the same manner, we have p.nc (0) <

plo(z+y) = (ZC)M (z+y)
> 7“Tmn{(Cc) (x),
= rmin{p.Co (v)

L4
pamin {Co (2).C

Likewise we get u.ne (z +y) < p.maz {nc () ,nc (y

ule (@) = (Ce),) (@)
e M — M
> rmin{(Ce), (r—9).(Ce), W)}
= rmin{p.Ce (x —y), 1l (y)}
= prmin {Ce (x —y), (o (v)}
In a similar way we may have p.nc () < p.maz {nc (x —y),nc (y)}
For all z,y € X and p € (0,1]. Hence C is cubic -ideal of X.

4. Translation of Cubic f—ideals

In this section, the notion of translation of Cubic f—ideals is presented and
examined some delightful results based on union and intersection. We use B =
inf{nc (z) /z € X} and ¢ = (o&, V) where oV =1 — sup {(%(z)/z € X} for any
cubic set C' = {{z,(c (z) ,nc (x)) 1z € X}.

Definition 4.1. Let C = {<$,ZC (), ne (3:)> € X} be a cubic fuzzy set of X
and 0 < a¥ < oV where @ = (a*,a") € D[0,0Y] and b € [0,B]. An object having

the form ngb = {(ZC); (nc)bT} is said to be cubic (@,b)-translation of C if it sat-
isfies (C0)"(2) = Co (1) + , (1) () = 1 () — b, for all 3 € X.

o)
o()}
(v)}

(¢
¢

Y

)

}
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Example 4.2. For the cubic S-ideal given in example 3.2, consider oV = 1 —
sup {¢4(z)/z € X }=1-0.5=0.5 and B = inf{nc (z) /z € X}=0.3. Leta = [0.15, 0.25]

€ D[0,0Y] and b = 0.2 € [0,B]. Then the (@, b)-translation ((ZC),[I(;.15 0.25" (N6)es)
of cubic set C' is given by

. [0.55,0.75], =0 0.3, =0

= T

(Cc) 5005 = [045,0.65],  z=b and (nc)y, =< 0.2, z="0
[0.35,0.55], xz=a,c 0.1, T =a,c

Theorem 4.3. Let C = {{z,(¢ (z),nc (z)) : v € X} be a cubic B-ideal of X and
let @ € D[0,0Y], b € [0,B] if and only if the cubic (@,b)-translation CF, of C' is
cubic B-ideal of X.

Proof. Suppose C' = {<5U>Ec () ,nc (:)3)> ST € X} is a cubic (-ideal of X. Then

S]|

(Co)e (0)

vl
ol
Q Q
= e
+ +

5

)
9
S
=S
IA
SIS
ANNE
|
- o = g

I

S I~ O
el
Q
SN—

=
!

I
—
=
Q
~—
N
=

= rmin { (Co)m (2), (Co)x (y)}
(no)y (@ +y) =nc(x+y) —b

< maz {nc (z),nc (y)} —b

= max {nc (z) — b,nc (y) — b}

= max {(770);{(»’6)7 (UC)bT (y)}

(Zc)g (z) =Cc(z) +a

>rmin{Co(x —vy),lc (y)} +@

=rmin{o (x —y) +a,(c (y) +a}

= rmin {(c (z —y) +a@,$0 (y) +a}

= rmin { (Zc)g (x—y), (Zc)g (y)}
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(ne)y () =ne () = b
<max{nc(x —y),nc(y)} —b
=maz {nc (x —y) — b,nc (y) — b}

= maz {(no)] (z —v). (e} (v)}

Hence CI » of C is cubic f-ideal of X. Conversely, assume that C’ab be a cubic
[-ideal of X. Then

o (0)+a=(Cc), (0) > (Co)s (@) =Co (@) +a
Similarly we have n¢ (0) —b < nc (z) — b

Colaty)+a= (o)l (@+y)
> rmin{ (EC)ET (z), (Ec)g ()}
=rmin{C, (z) + @, (o (y) +a}
=rmin{Cc (2),Co(y)} +a

In a same manner, we may have ne (v +vy) — b < max {nc (z) ,nc (y)} — b

Ce(x)+a= (ZC) ()
> rmin{ (¢ ) (Cc) (W)}
= rmin{Cq (z — )—i—a,Cc( ) +a}
=rmin{Co(x—y),Cc(y)} +a
Likewise we get n¢ () —b < mazx {nc (zr —y),nc (y)} —b
For all z,y € X and @ € D[0,0Y], b € [0,B]. Hence C is cubic S-ideal of X.

5. Conclusion

This study depicts the enhancement of y—multiplication and (@, b)-translation
incorporated with cubic f—ideals. Some of the astonishing outcomes of the same
has been established. In future, this can be applied into various algebraic substruc-
tures.
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