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Abstract

The main objective of the manuscript is to investigate and study the notion of i —uv fuzzy
Strong biideals of near-subtraction semigroups. We already conceptualized the i—v fuzzy

biideals of Near-subtraction Semigroups. Interval valued functions commonly deals with the
membership data. In this paper, we extend our study to strong bi-ideals. We can this concept to
examine Union, Direct product etc. on them. Here we expand the permutable Set and
Regularity.

1. Introduction

The Concepts of Fuzzy subsets, fuzzy logic and interval valued (i —v)

fuzzy subsets finds in the research work of L. A. Zadeh [18]. Interval valued
fuzzy subsets basically defines the membership functions. These membership
functions had closed intervals. Mostly all others have single members. The
concept of fuzzy ideal found in the Research work of Lee and C. H. Park [5].
We have investigated these works in subtraction algebras. They also examine
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that fuzzy ideal have some conditions. Fuzzy has various applications in
Medicine, Robotics, image processing, Decision making etc., J. Sivaranjini
and V. Mahalakshmi [13] developed the research work of i — v fuzzy biideal
of near-Subtraction Semigroups(IVFBI). Through this, we conceptualize i — v
fuzzy Strong bi ideal of near-subtraction semigroup (IVFSBI) and have
studied their related properties. The results obtained are entirely more
beneficial to the researchers. Our aim of this article are given as follows

(1) To explore the new ideas in i — v fuzzy Near-subtraction semigroups of

said biideals and strong biideals.
(11) To examine the some basic properties and fundamentals.

(1i1) Also expand the direct product and regularity of Strong biideals.
2. Preliminaries

Definition 2.1 [6]. Consider X to be defined as set which is non empty
along with the -’ and ‘*’ is defined as a right near-subtraction semigroups if
for each p, q, r in X

(1) With respect to -’ it defines as a subtraction algebra
(1) With respect to ‘*’ it defines as a semigroup
(1i11) Right Distributive Law follows

Definition 2.2 [15]. Consider V as a nonempty subset of X is defined as
sub algebra if for p-q in V.

Definition 2.3 [13]. Find I as an non-empty subset of X if

(1) If I is a sub algebra and pa-p(g-a) in X for each p, ¢ in X and ain X
then I is defines the left ideal.

(2) If I is a sub algebra and also IX is a subset of I then I defines as a
right ideal.

(3) An ideal if 1t satisfies both (1) and (2).

Definition 2.4 [14]. A function ¥ : X is maps to D[0, 1] is defined as
i —v fuzzy sub set of X, and W(p) = [y (p), v*(p)] Here the functions y~
and y* are fuzzy subsets of X also y(p) < y*(p) for each p in X.
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Definition 2.5 [7]. An fuzzy sub algebra is defined to be fuzzy biideal of X
if p(pgr) = min{u(p), u(r)} where p, g, r in X.

Definition 2.6 [13]. An i —v fuzzy sub algebra is defined as i — v fuzzy
biideal IVFBI) of X if p, q, r in X p(pgr) = min {u(p), pn(r)}.

Definition 2.7 [15]. A near subtraction semigroup X is defined as left
permutable if for all p, g, r in Xthen pqr = gpr in X.

Definition 2.8 [14]. Define an i — v fuzzy set u in Xis called asan i — v

fuzzy X-sub algebra of X
() H(p - ¢) = min {1(p), H(q)}
(i) n(pq) = nlg)
(iiD) p(pq) > 1(g) for all p, g in X.

The Conditions (1) and (i1) defines p as an i — v fuzzy left X-sub algebra
of X and the Conditions (i) and (ii1) defines © as an i — v fuzzy right X-sub
algebra of X.

3. Main Results

Definition 3.1. An IVFBI 1 of X is defined to be an i — v Fuzzy Strong
Biideal of X, (IVFSBI) if for p, ¢, r in X then p(pgr) = min {u(q), n(r)}.

Example 3.2. Consider X = {0, p, g, r} in which *-‘ and ‘*’ defined by

0 p q r
0 0 0 0 0
p p 0 p 0
q q q 0 0
r r q p 0
0 p q r
0 0 0 0 0
p 0 p 0 p
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q 0 0 0 0
r 0 q 0 0

Now, Consider i-v fuzzy pn:X — DX[0,1] by 1) =[.8, .9]
(p) = [.6, .7jn(q) = [.4, .5]n(r) = [.02, .1]. Thence p is an IVFSBI of X.

Theorem 3.3. If {p;/j € v} is a family of an IVFSBI of X, then the set
ﬂjeyﬁj is also family of IVFSBI of X, where y is an index set.

Proof. Choose p,q,r in X. Also Njc,p;(p) = infjc, pj(p). Also p;
defines as a family of IVFSBI of X. Now

@) NjeyPj(p - q) = infjc, pj(p - q)
> inf;c, min{p;(p), p;(q)}
= min{inf;., p;(p), inf;c, p;(q)}
= min{Njey p;(2), Njey Pj (@)}
(i) Njeypj(pgr) = inf;c, p;(par)
> inf;., min{p;(p), p;(r)}
= min{inf;c, p;(p), inf;c, p;(r)}
= min{N;c, p;(P) Njey P;(r)}
(i) Njeyp;(pgr) = infjc, p;(pgr)
> inf;., min{p;(p), p;(r)}
= min{inf;., p;(q), infjc, p;(r)}
= min{N e, P;j(@), Njey P; (M)}
Theorem 3.4. Consider p be an IVFSBI of X if and only if Xpp <

Proof. Select p as an IVFSBI of X. Choose p, q, I, m, a in X. Consider
a=pq and p =Im
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(FXR) (2) = supg- g min{(pX) (p), B@)}}
= SUPg- pg {Min{sup ,_p, (min{f(l), X (m)}, fl)}}
= SUDg- pg (min{sup ,_p, {H(0)} B(g)H}
Since i is an IVFBI of X.
= SUPg- pg Min{i(1), B}
< SUPG g {F(lmg)}
= plmq) = n(a)

We have, pXp < p. Conversely, Assume that pXp < p If a cannot

expressed as a = pqg then, pXpn(a) =0 <qu(a). In both cases pXp c .
Choose p, q, r, a, b, ¢ in X so as a = pqr. Thence

i(pgr) = f(a) > [iX(a)
= Supy_pe Min{(1LX) (0), fle)}
< min{fi(p), X(q), f()}
= min{i(p), fi(r)}

Therefore, [(pgr) < min{fi(p), i(r)}. Now to prove that @ is an IVFSBI of

(Xup) (@) = supg-pe{min{(iX) (p), Hg)}}
= SUPg— pg {Min{sup,_, {min{X(1), B(m)}, K(g)}}
= SUPg= pg {min{sup ,_p, {H(m)}, W)}
Since [ is an IVFSBI of X.
= supg- pq min{fi(m), w(g)}
< SUD p_imq {R(1mQ)}
= W(lmq)

= i(a)
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We have, Xup < . Conversely, Assume that Xpp < p. If a cannot

expressed as a = pq then, Xupp(a)=0 < p(a). In both cases Xpp < n.
Select p, q, r, a, b, c in X so as a = pqr. Thences

= sUpg_pe Min{(Xp) (b), f(c)}
< min{X(p), fi(g), i(r)}
= min{j(q), w(r)}

Therefore, p(pgr) < min{u(q), p(r)}

Theorem 3.5. Consider X as a Strongly regular Near—Subtraction
Semigroup. Also & defines as an IVFSBI of X, thence Xpp = .

Proof. Let © be an IVFSBI of X.

Choose p in X. We have consider X is a strongly regular there exists a

e X then p = ap®. We have, (Xpfi) (p) = Xpifi(ap?). Now
(Xpi) (@) = sup pgpptmin{(Xi) (ap), Hlg)j}

> min{Xn(ap), n(q)}

 minSupgy (X, i () KO
> min{min{X(a), {n(p)}, 1(p)}

= min{fi(p), {n(p)} = H(p)

Also we know that Xup <

From that, Xpgp =

Theorem 3.6. Consider p as i —v fuzzy right X-sub algebra of X. Thence

every left permutable i —v fuzzy right X-sub algebra of X is again an IVFSBI
of X.

Proof. Consider p be an i —v fuzzy right X-sub algebra of X.

First we prove p is an IVFBI of X. Choose a, p, q,l, m in X. Take
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a=pq, p=Im
pXp(a) = sup,_ 4 {min{(pX) (p). P(q)}}
= SUPg—pg{min{sup,_;,, {min{p(l), X(m)}, p(q)}
= SUPy- pgimin{sup 1, {p()}, P(a)}
= supg_pmin {p (1)}, p(q)}
Also p defines as an i — v fuzzy right X-sub algebra
p(pg) = p((Im)g) = p(0)
= sup,_ pgmin{p(pq), 5lg)} since X(q) = 1
= p(pq) = p(a)
Therefore, pXp < p. Now, to prove for IVFSBI of X.
Xpp(a) = SUp p-pqfmin{(Xp) (p), p(a)}
= SUpg—pg{min{sup s, {min{X(), p(m)j, p(q)}
= SUPq g minfsup,_p Bm), 5(0)
Also p defines as a left permutable i — v Fuzzy right X-Sub algebra of X.
p(pg) = p((Im)q) = p(miq) = p(m)
 SUP g min{p(pq). X(q)). Since X(g) = 1
= p(pq) = pla)

Theorem 3.7. Consider p as i —v fuzzy left X-sub algebra of X. Thence
every left permutable i —v fuzzy left X-sub algebra of X is again an IVFSBI of
X

Proof. Consider p as an i —v fuzzy left X-sub algebra of X.

First we prove p is an IVFBI of X. Choose a, p, q, [, m in X. Take

a=pq,p=Im
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pXp(a) = sup,_ ,q{min{p(p), Xp(q)}}
= SUPg—pg{min p(p), {sup,—;, {min{X(7), p(m)}
= SUPg- pgimin{p(p), sup,_sn, p(m);
= SUP,- pg min{p(p)}, p(m)}
Also p defines as an i — v fuzzy left X-sub algebra
p(pq) = p((pl)m) = p(m)
> SUP,- pq min{p(p), p(pg)} since X(q) =1
= p(pg) = pla)
Therefore, pXp < p Now, to prove for IVFSBI of X.
Xpp(a) = sup,_ pqimin{p(p), Pp()}
= SUPq—pgtmin {p(p), sup s, min{p(l), p(m)}}
Also p defines as a left permutable i — v fuzzy left X-Sub algebra of X.
p(pq) = p(pim) = p((lp)m) = p(m)
> supg_ e min {X(1), p(pq)}. Since X(q) =1
= plpq) = pla)
4. Conclusion

In this manuscript, we derived the new type of i —v sets in Strong
biideals. We will discuss about the permutable function. Here, we defined the
some of the basic concept of IVFSBI and their related properties. This
research work can be extended to other types of ideals and other algebraic
structures of Near-Subtraction semigroups.

References

[1] J. C. Abbott, Sets, Lattices and Boolean Algebras, Allyn and Bacon, Boston, 1969.

[2] T. T. Chelavam and N. Ganesan, On biideals of near-rings, Indian J. Pure Appl. Math.
18(11) (1987), 1002-1005.

Advances and Applications in Mathematical Sciences, Volume 21, Issue 7, May 2022



(3]

[4]

(5]

(6]

(7

(8]
(9]
(10]

(11]

(12]
(13]

(14]

(18]

(16]

(17]

(18]
(19]

INTERVAL VALUED FUZZY STRONG BIIDEALS ... 4031
P. Dheena and G. Satheeshkumar, On strongly regular near-subtraction semigroups,
Common Korean Math. Soc. 22(3) (2007), 33-330.

Y. B. Jun, Kyung Ja Lee and Asghar Khan, Ideal theory of subtraction algebras, Sci.
Math. 61 (2005), 459-464.

K. J. Lee and C. H. Park, Some questions on fuzzifications of ideals in subtraction
algebras, Commun. Korean Math. Soc. 22 (2007), 35-363.

V. Mahalakshmi, J. Sivaranjini and K. Mumtha, Interval valued fuzzy ideals in near-
subtraction semigroups, Advances in Mathematics: Scientific Journal 8(3) (2019), 171-
176.

V. Mahalakshmi, M. Muthu Meenal, K. Mumtha and J. Sivaranjini, Anti Q-fuzzy bi-
ideals in near-subtraction semigroups, Advances in Mathematics: Scientific Journal 9(5)
(2020), 2701-2710.

T. Manikantan, Fuzzy bi-ideals of near-rings, J. Fuzzy Math. 17(3) (2009), 659-671.
G. Pilz, Near-rings, North Holland, Amsterdam, 1983.

D. R. Prince Williams, Fuzzy ideals in near-subtraction semigroups, International
Scholarly and Scientific Research and Innovation 2(7) (2008), 625-632.

E. H. Roh, K. H. Kim and Jong Geol Lee, On prime and semiprime ideals in subtraction
semigroups, Scientiae Mathematicae Japonicae 61(2) (2005), 259-266.

B. M. Schein, Difference semigroups, Communications in Algebras 20 (1992), 2153-2169.

J. Siva Ranjini and V. Mahalakshmi, Interval valued fuzzy bi-ideals of near-subtraction
semigroups, Journal of Interdisciplinary Mathematics (Communicated).

J. Siva Ranjini and V. Mahalakshmi, Intuitionistic fuzzy X-subalgebra of near-
subtraction semigroups, Journal of Statistics and Mathematical Engineering 7(3) (2021),
24-27.

J. Siva Ranjini and V. Mahalakshmi, Neutrosophic fuzzy strong bi-ideals of near-
subtraction semigroups, Neutrosophic Sets and Systems 48 (2022), 31-41.

S. Usha Devi, S. Jayalakshmi and T. Tamilchelvam, Q-fuzzy bi-ideal and Q-fuzzy strong
biideals of near-rings, International Journal of Current Research ISSN-0975-833X,
(2017).

V. Vetrivel, P. Murugadoss, Generalized (g, € v q) -fuzzy strong bi-ideals of near-rings,
Journal of Applied Science and Computations ISSN-1076-5131, (2019).

L. A. Zadeh, Fuzzy sets, Inform and control 8 (1965), 338-353.

B. Zelinka, Subtraction semigroups, Math. Bohemica 120 (1995), 445-447.

Advances and Applications in Mathematical Sciences, Volume 21, Issue 7, May 2022



