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1. Introduction

A nearring is an algebraic system connected to two binary operations, which gratifies all of a
ring's axioms, with the conceivable exception of one distributive law. The very idea of nearring
was first adapted by G. Pilz [1]. Nearrings have been the subject of investigation by
Nobusawa[2], Bh Satyanarayana [3] and T. Srinivas [4]. In 1965, L.A. Zadeh [5] introduced
new concept about fuzzy set. This concept highlighting the membership status of an
indeterminate or fuzzy set. In this concept, membership status is defined as a function whose
value is in the interval [0, 1]. Fuzzy set theory is established in many directions by many
scholars and has got evoked great interest in the minds of many researchers who are working
in different fields of mathematics. The theory of fuzzy sets has found many applications,
including engineering, robotics design, computer modelling, and water resource planning. A
hesitant fuzzy set is an extraordinary tool for disclosing people's hesitancy in every life and for
handling with uncertainty, which could be suitably and matching way labelled in terms of the
decision makers’ opinions. An extensive range of existing theories, like the probability theory,
theory of fuzzy set, vague sets, interval mathematics theory, theory of rough set, etc., are
observed to deal a variety of problems in many domains that which require data with
uncertainties. V. Torra [6] established the perception of hesitant fuzzy sets. All these theories
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have their own limitations and difficulties which are elevated already [7]. To be free from these
difficulties, D. Molodtsov [7] familiarized the soft set theory as a new mathematical tool for
handling with uncertainties that is free from the difficulties. Molodtsov effectively applied the
theory of soft set in many directions, such as functions’ smoothness, theory of game, Riemann
integration, Perron integration operations research, probability, measurement theory and many
other.

As a parallel circuit of fuzzy sets and soft sets (or, hesitant fuzzy sets), Jun, Song and
Muhiuddin [8] proposed the idea of hybrid structures in a set of parameters over an initial
universe set, and illustrating numerous properties. Using this idea, they initiated the idea of a
hybrid gamma near ring, hybrid ideal of a gamma near ring. B. Elavarasan [9] deliberated
hybrid structures applied to ideals in near-rings. Saima Anis [10] has explored hybrid ideals in
semigroups. M. Himaya Jaleela Begum [11] explored hybrid fuzzy bi-ideals in near-rings. S.
Abou-zaid [12] and S.D. Kim [13] were developed fuzzy ideals of near rings. P. Narasimha
swamy [14] has developed sim of fuzzy ideals of I'-near-rings. K. Vijay Kumar [15] has
proposed the idea on bipolar fuzzy quasi ideals and bipolar N-subgroups of Near rings.
Satyanarayana Bhavanari [16] has explored on fuzzy cosets of gamma near rings. T. Srinivas
[17], Harika Bhurgula [18] and B. Jyothi [19,20] have established the concepts on near algebra.
In which I have inspired to study on near ring concepts. In the current study, we acquaint with
the conception of hybrid coset of a near ring and hybrid structure is used to analyze the
structural statements of near rings. All over this paper N means a (right) near ring.

2. Preliminaries
Definition 2.1: [8] Let U be a universal set, P(U) be the power set, L be the set of parameters
and I be the unit interval. A mapping &, == (§,1):L > P(U) X I, q - (f(q),/l(q)) i.e., the

image of g is chosen by (E(q),l(q)) is entitled a hybrid structure (HS) in L over U,

where &: L — P(U) and A : L — I are the mappings.

Definition 2.2: [8] Let &, be a HS in L over U. Then the sets
Ela,t] ={qeL/é(q) 2 a,A(q) < t},
Eat] ={qgeL/E(q) 2 a,A(q) <t},
&ila,t) ={q € L/&(q) 2 a,A(q) < t},
E(at) ={qeL/é(q) 2a,(q) <t}
are entitled the [a, t] — hybrid cut (HC), (a, t] — HC, [a, t) — HC, and (a, t) — HC of &,

respectively, where & € P(U), t € 1. Obviously, &, (a,t) € & (a,t] € &;[a, t] and
g/'l(a' t) c gl [a, t) c gl [a, t]
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Definition 2.3: [9] Let g, be a HS of a nearring N, g, is called a hybrid nearring of N over U
if the following conditions clutch:

Doe@—¢)20(@nol),y(@—¢) =Viyr(@,v(©}Vqc€EN

(ieqs) 2 8(q) n a(s),v(gs) < Viv(a),v(e)}Vaq,c EN.
3. Main Results

In this, we introduce hybrid coset of a nearring (HCNR) and attain some of the properties
of hybrid coset of a nearring.

Definition 3.1: Let N be a NR. AHS g, in N over U is entitled a HINR if the following
conditions clutch.

@D olg—¢)20(@nd)y(q@—¢) =Vlyr(@,v(©)}vVqceN

(@) 8(qe) 206(q) n2(6),v(qs) = Viy(@).v(©)}Vqc €N
({i)o(q+¢c—q)2006),y(g+sc—q) <v()VqcEN

(iv)e(qs) 2 0(q),v(qs) <y(@Q) Vg6 EN

)o(s(q+i) —¢q) 20, ¥(c(q+i) — ¢q) <y(DVqci€N.

If 0, gratifies (i), (i), (iit) and (iv) then g, is entitled a right HINR of N.
If ¢, gratifies (i), (ii), (iit) and (v) then g, is entitled a left HINR of N.

Example 3.2: Let N = {0, a,, b, ¢;} be a set with two binary operations ‘+’, <.” as follows

+10 |ag|b|c 0 |a;|b; | c
010 |ar|br|c o[of[o|0]O
a; | a; | 0 | c; | by a; | a; | a; | a; | a,
by | by ¢ | 0 |ag b, | b, | by | by | by
Cr| € |belaz| 0 CrlCr| ¢ |ce|ce

Then (N, +,.) is a nearring. Then the hybrid structure g,, in N over U = {uy, u, u3, Ug, us}
which is given below

N 0 14

O {u11u21u3) u4) uS} 05

a, {uy, us} 0.6
b‘t {u2)u31u5} 0.7
Cr {u,, uy, us} 0.8

Therefore (g, N) is a HINR.
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Definition 3.3: Let g, be a HINR of N over U and ¢ € N. Then the hybrid coset (or coset) of

0, is denoted by ¢ + g, and is demarcated by (¢ + 8)(q) = 8(q —¢)and (¢ +¥)(q) = v(q —
¢)VqE€EN.

Theorem 3.4: Let g, be a HINR of N over U and q,¢ € N. Then q + ¢, = ¢ + g, if and only
if6(q —¢) =0(0)and y(q —¢) = v(0).

Proof: Let gq,¢ € N. Suppose that q+ g, =¢+g,. Then g(q—¢)=(+0)(q) =
(q+0)(g@=0(@—q)=000) and y(@-¢)=G+@=>@q+V(@=v(g—q) =
y(0).

Conversely, suppose that g(q —¢) = 6(0) and y(q —¢) = y(0). For every k € N, we have
G+ =0k-—q)=0kK—-c+tsc—q)=0lk—9)+ (-] 208k —-) Nl -

Q) =0k—-—¢)Ng(q—¢) =0k —-¢)No(0) =0(k—¢)= (¢+0)(x)and

@+ =yk-—q@) =yk—c+¢—q) =y[(c—¢)+ (¢ —q)]
<V{y(k —¢),yc—} =vi{y(k —¢),y(q —¢)} =v{y(x — ¢),y(0)}
=y(Kk—¢) = (c+y)().

Thusg+g=2¢+oand (g +y) < (c+y). Now, (¢+0)(x) =0k —¢) =0(k —q+q —
d=0lk—-p+@—-9]20k—q@nol@qg—¢)=0(k—qg)nolg—¢)=8(k—q)N
0(0)=0k—q)=(@q@+0)(x) and (c+y)() =y —-¢)=y(k—q+qg—¢)=y[(k—
D+ @—-Dl=Vv{yk—@,vy(@—9)}=v{yrk — @), y(0)} =y(k —q) = (q +v) ().

Thus¢+g2qg+pand(c+y)<(g+vy).Hence gq+0=¢+pandqg+y=c¢ +v.
Theorem 3.5: Let g,, be a HINR of N over U. Then the following two statements hold:
Ifg+0=n+0, ¢+o0=v+othen(g+¢)+0= (n+v)+0,q¢+6=nv+gand
ifg+y=n+y, ¢c+y=v+ythen(g+¢)+y= (n+v)+vy,
qs+y=nv+yVvVgqcqnveEN.

Proof: Supposethatq + g6 =n+g, ¢+o=v+gandgq+y=n+y, ¢c+y=v+y.

Then (g —n) = 0(0), 8(¢c —v) =0(0) and y(q —n) =y(0), y(¢ — v) = y(0). Consider
ollg+e)—(n+v)] =d[(q—m)+(—v)]20(@—-n)nd(c—v)=8(0)Nna0) =
6(0)

and Yll@a+¢o)—(m+v)] =y[q—n)+(c—v)] =Vv{y(q—n),y(lc—v)}=v
{r(0),y(0)} =y(0). But (0) 208[(qg+¢)—(m+v)] and y(0) <y[(q+¢)—(n+v)].
Therefore g[(q +¢) —(n +v)] = 6(0) and y[(q + ¢) — (n + v)] =y(0).

Thus(g+¢)+0=Mm+v)+0,qc+0=nv+gand(g+¢)+y= (n+v)+vy.
Again g[q¢ — nv] = g[nv — q¢] = gr(nv — qv + qv — q¢)
=0[(n— v +4q(s+ (=g +v)) — q¢]
28(m—av)ne(als+ (=g +v) —qc)
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20(m—q)no(—¢+v)
=0(n—q)no(gc—v)
=0(0) ng(0) = 0(0)
and  ylgs —nv] =y[nv —q¢] = y(nw — qv + qv — q¢)
=y[(n— v +q(s+ (=g +v)) —qq]
< v{r((n =), v(q(s + (¢ +v)) — q¢)}
sv{r(n—q),y(—¢+v)}
=vi{y(u—q),v(c—v)}
=V {y(0),7(0)} = y(0).

But 6(0) 2 g(g¢ — nv) and y(0) < y(q¢ — nv). Therefore g(q¢ — nv) = ¢(0) and y(q¢ —
nv) =y(0).Thusqc+o=nv+gandqc+y=nv+y.

Notation 3.6: Let g, be a HINR of N over U. Then the set of all cosets of g, is
N/ = x N/ - . N/ — .
/éy—{g+gy.geN},where /é—{c+g.geN} and V/), ={¢c +y:¢ € N}.

Theorem 3.7: Let g, be a HINR of N over U. Then N/é IS a near ring with respect to the
14
operations defined by
(@+0)+(+8)=(@+¢)+08,(q+8)(s+0)=(q5)+8& and
@+ +G+=>@++y,@++y)=(0@)+yVgceN.
Proof: A direct verification shows that (N/~ ,+) isagroup. Letq+9,¢+0,j+0€ N/~
Qy QY
and +y, ¢+vy, j+ VEN/E) , Wwhere q,¢,j€N. Then [(q+0)(c+ &)](+ 0) =
Y
(qs+0)(+0)=@j+o=qH+e=>@+d)c+ )G+ 2] and [(g+y)(c+
MIG+ V) =@+ +v)=0@di+y=q()+y=(@q+PVIc+ )G+ )] This
shows that N/é is a semi group under multiplication. Consider
Y
[(@+2)+ G+ DI+ ) =((q+)+8)(+ 8) =(q+¢)j+0
=(@+¢)+0=(qg+0)+(g+0)
=@+o)+ o)+ (c+ oG+ o),
[+ + G+ MG+ =g+ +y)G+ ) =(q+j+y
=@+eD+y=W@+yv)+(@+v)
=@+i++G+ G+ .

Hence N/g is a nearring.
Y
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Definition 3.8: Let g, be a HINR of N. Then N/é , the set of all cosets of g, is called a
Y

hybrid quotient nearring of N by g,, with respect to the following operations:

@++G+ =@+ +gand(g+V)+(+y)=(@+¢) +v,

(q+0+ 0 =) +eand(q+y)(c+ y)=(q) +vy

forevery q,¢ € N.

Theorem 3.9: Let §, be a HINR of N. Define @: V /5, > P(UXIby o(q+8,) = 3,(q)

ie,@(q+0)=0(q) and d(q +v) =y(q) V q € N. Then @ is a hybrid ideal ofN/é :
14

Proof: Suppose that g+ =¢+ ¢ and q+y =¢+ y. Then §(q —¢) =¢0(0) and

v(q —¢) = y(0). This implies that (q) = &(¢) and y(q) = y(¢) i.e, (q + 0) = P(s + &)
and @(q +y) = @(¢ + y). Therefore @ is well defined.

We verify that @ is a hybrid ideal of V /é'
1
Letq +8,,¢+d,.j+08, €N/ .
q+0,6+0,Jj+0, /Qy

Oo((g+d)+(c+d))=0((g+)+8)=0(g+¢)28@ndl)=0(g+d) N
0(+0),and B((@+V+(c+)=0((@+9)+y)=v@+¢) <V{y(@).y()}=
V{d(qg +7),0(+7v)}

(i) @(q+0)=0(q) =0(—q) =0(—q+0)and @(qg +v) =y(q) =y(—q) = d(—q +y).

@ O((¢+ D+@+d)—(c+8)=0(c+g—¢)+8)=0(c+q—¢) =8(q) =
0(q+8) and O((¢+ P +@+)—(c+)=0((c+q—¢9)+y)=v(+qg—¢) =
y(q) = 0(q +v).

() 8((s+ D@+ +(+8) — (s+ g +))

=0((s+ @@+ +2) - (5q+d))

=0((s(qg+)+8) —(sq+d))

= 0((s(q + /) —sq) +8) = 8(s(q +j) —5q) = 6() = 8( + &) and
o((c+ NUg+ N+G+-(s+ Y+ 1)

=0((s+ N(@+N+7v)- g+ 1)

=0((g+N+ V)= (qg+ 1)

=0((cla+N =)+ v)=v(s(g+))—sq) = y() = 0G + v).
Hence @ is a hybrid ideal of N /5,
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Definition 3.10: Let N;, N, be near rings. A mapping @: N; = N, is called a nearing
homomorphismif @(q + ¢) = @(q) + @(¢) and @(q¢) = 0(q)D(s) V q,¢ € N;. Moreover if
@ is one-one then @ is called as monomorphism, if @ is onto then @ is called epimorphism,
if @ is bijective then @ is called an isomorphism.

Theorem 3.11: If §,, is a HINR N then the mapping @: N - N/g, defined by @(q) = q +
0,V q € N where 0(q) =q+ 0 and @(q) =q +v, is a near ring epimorphism with
kernal g, where

gy, = {q € N:3,(q) = 8,(0)}ie, 8, ={q € N:3(q) = 3(0) and y(q) = y(0)}.

Proof: Let q,y € N. Suppose that g =¢. Then g+ 9 =¢+ 0 and q+y =¢+y. This
implies that @(q) = @(¢). Therefore @ is well defined.

Now@(g+¢)=(q+¢)+a=(q+0)+(¢+0)=0(q) + () and
Pg+)=@+)+y=0@+y)+(+y)=0(q) + (),

D(qs) =(qs) + 0 =(q+0)(c+0) =0(qd(s) and &(q¢) =(q¢) +y=(@q+7y)(+
Y) = 0(q@)D(s).

Therefore @ is a homomorphism.
Letq+ 0, € N/éy' Then q € N. For this q € N, we have @(q) = q + g, Therefore @ is a
near ring epimorphism. And now q eker@ © ¢(q) =0=0+=0+y
© q+0=0+0andg+y=0+y
© 0(q—0)=0(0)andy(q—0) =y(0) & 0(q) =2(0)andy(q) =y(0) © q € 0.

This shows that kernal @ = g,, .

Theorem 3.12: If 9, is a HINR N. Then N/é is isomorphic to N/é ,
14 Y.

where g, ={q € N:6(q) = &(0) and y(q) = y(0)}.

Proof: We have that g, is an ideal(kernal) of N. We know that N/@ = {q +0,:q € N} and
* Y

N, _ - - s N, N, O
/Q)/* {q +0y,:q€ N}. Define a mapping @: /QV - /QV* by @(q + 6) = q + 0, and
@(q+y)=q+vy. forevery q+0,q+v € N/éy' To prove that N/éy is isomorphic to

N/é , it is sufficient to prove that @ is well defined, one-one, onto and homomorphism.
V4

Letq +0,,¢+ 0, € N/éy,where q,Y €EN.
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Theng+0=¢+0e0(@-¢)=00)eq-c€d.© q+d.=¢+0.© 0(q+0) =
0(c+0) and q+y=¢+yoy(@-9=v0) oqg-ceEno qgt+r.=¢+rne
@(q +y) = 0(¢ + v). Therefore @ is well defined and one-one.

Let¢+ 0, € N/éy*' Then ¢ € N. For this ¢ € N, we have q + ¢, € N/éy and (¢ +0) =
¢+0.and@(¢ +y) = ¢ +y.. Thatisforeach¢ + g, € N/@)/* there exists ¢ + g, € N/éy
such that @(¢ + 9) = ¢+ @, and @(¢ + ¥) = ¢ + y.. Therefore @ is onto.

Let q + 8y,¢ + &y eN/éy, ¢,y €N.Then 8((q+0)+(c+8)=0((q+¢)+8) =(q+

O+08.=(q@+8)+(c+8)=0(q+8) +0(c+0)andd((q+V)+(c+y))=0((q +
D+y)=@+9)+r.=@+r)+(+7r)=0(q+y)+0(c+y),

0((q+)(c+d) =0((qge) +8) =(q5) + 8. =(q+08.)(c+8,) =0(qg +8)D(s + )
and (@ +G+1)=0(q)+y)=@) +r.=(@+r)(c+7)=0(q+
Yo +y.)

Therefore @ is a homomorphism. Hence N/@ is isomorphic to N/é .
Y Vs

4. Conclusion

In this study, we familiarized the idea of hybrid coset of a nearring and explored numerous
properties. Using these ideas, we familiarized the ideas of nearring homomorphism and
isomorphism. Research can be prolonged to the hybrid ideal of a gamma near algebra, sum of
hybrid ideals of a near algebra and sum of hybrid ideals of a gamma near algebra.
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