Annals of R.S.C.B., ISSN:1583-6258, Vol. 25, Issue 4, 2021, Pages. 13734 - 13741
Received 05 March 2021; Accepted 01 April 2021.

Algebraic Structures of Semigroup by Rough Neutrosophic Ideals

V.S.Subha? , G. Rajasekar® , S.Soundaravalli

®Assistant professor (Deputed), PG and Research Department of Mathematics, Government
Arts College, C. Mutlur, Chidambaram.

® Associate professor, PG and Research Department of Mathematics, Jawahar Science College,
Neyveli.

¢ Assistant professor, PG and Research Department of Mathematics, Jawahar Science College,
Neyveli.
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1. Introduction

The idea of fuzzy sets was first proposed by (Zadeh.1965). As an extension of it
(Atanassov.1986)introduced intuitionistic fuzzy set, where a degree of non-membership was considered besides
the degree of membership of each element with (membership value + non-membership value) < 1. After that
several generalizations such as, rough sets, vague sets, interval-valued sets etc. are considered as mathematical
tools for dealing with uncertainties. (Smarandache.2005) introduced Neutrosophic set in which he introduced the
indeterminacy to intuitionistic fuzzy sets. There are also several authors who have enriched the theory of
neutrosophic sets.

(Elavarasan, Balasubramanian; FlorentinSmarandache; and Young Bae Jun.1990) introduced the
Neutrosophic ideals in semigroups and investigated several properties. Based on an equivalence relation, (Dubois
and Prade.1990) introduced the lower and upper approximations of fuzzy sets in a Pawlak approximation space
to obtain an extended notion called rough fuzzy sets. The notions of rough prime ideals and rough fuzzy prime
ideals in semigroup are introduced by (Xiao.Q. M, Zhang.Z.L,(2006) ).(Jayanta Ghosh, Samanta.2012)
introduces the concept of Rough intuitionistic fuzzy ideals in semigroups. It motivates us to define the notion of
rough neutrosophic in semigroup.

In this paper, the notion of rough neutrosophic ideals in semigroups is introduced and several properties are
investigated.

2. Preliminaries

This paper recalls the concepts of neutrosophic ideals in a semigroup and in previous versions of this paper
(Elavarasan, Balasubramanian; FlorentinSmarandache; and Young Bae Jun. (2019),JayantaGhosh, T. K.
Samanta. (2012Kuroki.N(1997)) some simple definitions are presented.

3. Rough neutrosophic subsets in a semigroup

In this section we establish some results dealing with rough neutrosophic subsets in a semigroup.It should be
noted that throughout this section & denote the congruence relation on Sg .

Definition 3.1:
Let § be a congruence relation on S; , such that (M, n) € £ = (MX,nX) € &, (Xm, xn) € §, VX € S;.
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Consider [m], as a ¢ congruence class containing the element MeS; . For ¢ on S; , we have

[m].[n], c[mn], vm,neS;. ¢ onS; is complete if [m].[n], =[mn].vm,ne S .

Let & be a NSof Sy . Then the NS ¢(x)={{(t),£(i),£(F)} and &(x)={< (1), £ (), (F)} are

respectively called £ lower and £ upper approximations of NS.

Where,

W@ = p 4(P)
0@ = v ()
D@ = v, ()
CO@)= v ({(p))

S = p ()

CEN@ = n (F(P)
Va eSS,

ForaNsof Sy, £'(x) = (£ (x), Z(K)) is called RNS with respect to ¢ if &' (k) # Z(K) :
Theorem 3.2 :

Let £ and £ be any two congruence relations on S; . If M and N are any two NS of S; , then
thefollowing holds:

()¢ (M) =M c (M)
(i) (£ (M) =¢ (M)
(ili)S (S (M) = ¢ (M)
(iV)S (S (M) =< (M)

WS M) =< (M)

VI)(C M) = (M)

(Vi)(C (M%) =S (M)
(Vi) (MNN) = £ (M)NE(N)
(i) (MNN) = S(M)NE(N)

() (MUN) = (M)UZ(N)
(xi)¢ (MUN) 2 £(M)UZ(N)

(xii)M = N = £ (M) = £(N)
(Xii)M < N = £ (M) € £(N)

(Xiv)¢ =& = ¢M)2¢ (M)
V¢ ¢ =M g (M)
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Proof:

The Proof is obvious.

Theorem 3.3:

If M and N be any two NS of S, then Z(M) oE(N) c Z’(MoN).
Proof:

Let M and N be any two NS of S .Then,

£(M) o £(N) ={[£(M(D) e SN, [SM(i)) e S(NGNL IS (M F)) o SIN(F )T}
and
S(MoN) ={[S (M(t) e N(t)L[S (M) e N()L[S(M(F) e N(F))]}
To prove,
SM)o£(N) =S (MeN)
For this we need to prove,

Va eSS,

(CM(1)) o S (ND))(@) < (M(t) o N(1)(ex)
(C(M(i)) o S (N(i)))(a) = £ (M(i) o N(i))(ex)
(CM(F))oS(N(F))(@) = C(M(F)oN(f))(a)

Consider
(C M) o (N()) () = Y [C(ME®)(B) ASNEB)()]

= 1, MO A (NOY]
= v I (M(t)(X)/\N(t)(y))]

xe[ B,
Y€ [7]4

[( (M(B)(x) AN()(Y))]

\/
a=py XY[ﬁ];
\
yela]

(MO AND(Y))
= (M(t)(X) AN(D(Y)

z:xy

= v v (M(t)(X)AN(@®)(Y))

zela], 2= x+

= 1, MONOIR)
= C(M(1) o N(t))(2)

<

And

CM@) > (NDN@) = A EMDB) AZND)]
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_ A[( (M(l)(x))v( ]g(N(i)(y))]
= A [( (M(l)(x)vN(l)(y))]

Xe [/3]4
yelrl,

> A (M(D)(x) v N(i)(y)]

a=pfy " x+ye [ﬂ It

= A (M@B(X)VN()Y))

xyel[a],

=4 (M(i)(x) v N(i)(y))

z=Xxy

=00, MOV ND(Y)

zela], z=x+

=0, MON®IE@)
= £ (M(i) o N(i))(2)

Also
(CM(F))o(N(f)))(a) = agﬁy[Z(M( F)(B) ASN(F)()]

= L, MDDV () (NF)Y)]
= Ala (M(f)(x)vN(f)(y))]

Xe [ﬂ
ye[}’]g

2 AC A (MF)(X) v N(T)(Y)]

a=fy  x+yelfrl,
- /\{(M(f)(X)\/N(f)(y))

xyela]

=, M)V N(F)(Y)

=Xy

=04, M)V N(T)(Y)

zela], z=x+

=0, M) N(](@)
= C(M(f)oN(f))(2)

Hence Proved.
By the same arguments we prove the following theorem.
Theorem 3.4:

If M and N be any two NS of S, then {'(M) oS (N) < £ (MoN).
4. Rough Neutrosophic ideals in a Semigroup

In this section rough neutrosophic subsemigroup (RNSSG)andrough neutrosophic ideals(RNI) in SG are
introduced and related theorems are proved.

Definition 4.1:
ANS xof Sy is said to be an upper (lower) (RNSSG)of S, ifg_“(/c)(g(zc)) is a (NSSG) of S; .ANS«k
is called a RNSSG of S if it is both upper and lower RNSSG of S .
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Theorem 4.2:
If & isaNSSG of Sg, then x is an upper RNSSG of S; .
Proof:

Let & beaNSSGof S;, a,beS; . Then
r)(ab)= v x(B)(c)
<

> v KO©=_ v KOz _v [KOKQAKOO)

" eelx) Iyl xyelx]; [y];

= v K(t)(X)/\CEKl]gK(t)(y)

ce[x]g

gr(t)(@b) = {x(t)(@) A Sx(t)(b)

And

Cx(i)ab)= A x(i)(c)

ce[xyl,

< A KOE)= A KOOy A C[K)(X)vK()(Y)]

" celxl [yl xyelx] [yl celx], [yl

=~ KOV A K0)Y)

Ce[x];

gr(i)(@b) = (i)(@) v S (i)(b)

Also

Cr(f)@b)= A x(f)(c)

celxyl,

< aK(E)e)= A CK(B)(xy)< A [K(F))vK(T)(Y)]

T eelxl Iyl xyelx], [yl celx], [yl

N K(f)(x)vCeﬁlyK(f)(Y)

celx],

Cre(f)(ab) = Zx()(@) v Sr(F)(b)
This implies ¢ (k) is an NSSG of S and hence, x is an upper RNSSG of S .

By the same arguments we prove the following theorem.
Theorem 4.3:

If & isaNSSG of S, then x is an lower RNSSG of S .
Definition 4.4:

A NS x of SG is said to be an upper (lower) rough Neutrosophic left (right, two sided) ideal

RNLI(RNRI,RNTI) of S, if Z(K)(Q(K')) is a Neutrosophic left(right,two sided) ideal NLI(NRI,NTI) of Sg
respectively.

Theorem 4.5:
If xisaNLI(NRI,NTI)of S, then « is an upper RNLI(RNRI,RNTI) of S .

Proof:
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Let x be a neutrosophic left ideal of S anda,b € S; . Then
cr(®)(@b)=_ v x(t)(c)
celxy];

= >
Z x(t)(c) = e, K(t)(XY)—CE[X}Z[y]g x(B)(y)

= v &O)

= Cx(t)(b)

And

é”ff(l)(ab)—cA x(i)(c)
k@)= A x(i)(xy)< x(1)(y)

CG[X] [yl xyelx] [yl CG[X] [yl

= A x(i)(y)

yelyl,
= Cxe(i)(b)
Also

re(f)(ab) = £, (D)

CE[x]/,\[y]f K(I)(C) xye [X]g[Y] K( f )(Xy) : [X]/;[y]; K( f )(y)
= 4, <)
= ()

This implies Z(K) is an NLI(NRI,NTI)of S and hence, & is an upper RNLI(RNRI,RNTI) of Sg

By the same arguments we prove the following theorem.
Theorem 4.6:

If xisaNLI(NRI,NTI)of S, then x is an RNLI(RNRI,RNTI) of Sg

Definition 4.7:

ANSSG x of Sg is said to be an upper(lower) rough neutrosophic bi-ideal (RNBI) of S, if Z(K‘)(g(l('))

is a neutrosophic bi-ideal (NBI) of Sg
Theorem 4.8:
If x isa NBlof Sg , then x is an upper RNBI of Sg

Proof:
Let x be the NBI of S. Then

Va, B, X e S
SkO@xp) = v KO0 w(O()

relal, [ 118l
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x(t)(ash) > v x()(a) A x(t)(b)

= v

asbelal, [X], [8], aclal, selx], bel ],

= v k@)@ Aaxt)(b)= v k@)@ A v ()b
o, KO@AKOEO) = v xO@A v €O)

= (t)(a) A Sx(t)(B)

Similarly we can prove

Va,B,XeSg

Cr(i)(exB) < Sx(i) (@) v Ex(i)(B)

Sre(f)(axpB) < Sx(f)(a) v Sx(F)(B)
Therefore, x is an upper RNBlof S .

By the same arguments we prove the following theorem.

Theorem 4.9:

If & isa NBlof S , then x is an lower RNBI of Sj .
Theorem 4.10:

If Mand N are any two NRI and NLI of S respectively, then Z(MoN) c Z’(M) mZ(N)
Proof:

Let M and N are any two NRI and NLI of SG respectively
Then

£ (MoN) ={[£(M(t) e N(t))L,[< (M) o N[ (M(F) o N(F )T}

SMMNEN) ={I< M) NS N®)T,[SM()) NENGNT IS M F ) NN NI
To Prove, {(MoN) = &(M)NE(N).

For this we need to prove,

Va eSS,

(CM(1)) o S (N (@) < (M) NN(L)) (@)

(CM(i)) o S(N())) () = S (M) NN(i)) ()

(CM(F)) oL (N(F))(@) = CM(F)NN(F))(e)

(CM(D)) o (N(©))(ex) = 2 V(@) N ()]
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< v

Vv
xe[a],

Y IM@(B) A (ND)()]

v IM©)(B7) A(NON(B7)]

xe[a], x=p

_ XE[Va];[(M(t)(X)) A (N(t)(x))]

<

v M) A (NE)(Y))]

 xelal; yelal,

=

MO A(y, NO)]

= EM(t)(X) A SN(E)(X)

=[EM(t) NEN(E)I(X)

Similarly we can prove

(C(M(i)) o (NG (@) = £ (M) NN(D)) ()
(CM(F))oL(IN(F)(@) = CM(F)NN(F))(ex)

Hence proved.

By the same arguments we prove the following theorem.

Theorem 4.11:;

If M and N are any two NRI and NLIof Sg respectively, then &(MoN) = &(M)N¢(N)

5.Conclusion

In this paper, we have introduced rough Neutrosophic left(right, two sided,bi-)ideals and some properties of
these ideals. This concept can be extended in other algebraic structures such as Gamma-semigroups, Ordered
semigroups, This study can be used in some real life applications namely decision making, medical diagnosis,
multi attribute decision making etc.,
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