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Abstract: The objective of this paper is to study the hybrid near algebra. It has been summarized
with the proper definitions and theorems of hybrid near algebra, hybrid near algebra
homomorphism and direct product of hybrid near algebra. It has been proved that a homomorphic
image of a hybrid near algebra is a hybrid near algebra. It also investigated the intersection of two
hybrid near algebras is a hybrid near algebra.
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1. Introduction

An algebraic system with two binary operations, that satisfies all of a ring axioms,
with the possible exception of one distributive law, is recognized as a near ring. The notion
of a near ring was promoted and popularized by G. Pilz [1]. A near ring that admits the
field as a right operator domain is referred to as a near algebra. Near algebra was
familiarized by H. Brown [2]. P. Narasimha Swamy [3,4] and Rakshitha Deshmukh were
developed the concepts in near algebra. The operators form only a near algebra in a
quantum mechanical formalism of P. Jordan. In view of this, the study of near algebra is
interesting not only as an axiomatic question but also for physical reasons. A fuzzy set is
a class of objects with a continuum of grades of membership. Such a set is characterized
by a membership function assigning a grade of membership to each object ranging
between 0 and 1. The concept of fuzzy set was first established by Zadeh [5] in 1965. S.
Nanda [6] and R. Biswas [7] were studied fuzzy field and fuzzy linear space. A hesitant
fuzzy set is an excellent tool for expressing people’s hesitancy in daily life and for dealing
with uncertainty, which can be precisely and perfectly described in terms of decision
makers’ opinions. An extensive range of existing theories, including the theory of
probability, fuzzy sets, vague sets, interval mathematics, rough sets, etc., are used to
address a variety of problems in many different domains that require data with
uncertainties. The concept of hesitant fuzzy sets was established by V. Torra [8]. All of
these theories have their difficulties which are pointed out in soft set theory-first results
[9]. To overcome these difficulties, Molodtosov [9] familiarized the soft set theory as a
new mathematical tool for dealing with uncertainties that are free from problems. He
successfully applied the soft set theory in several directions, such as smoothness of
functions, game theory, operations research, Riemann integration, Perron integration,
probability, theory of measurement, etc.

As a parallel circuit of fuzzy sets, soft sets and hesitant fuzzy sets advocate the notion
of hybrid structures in a group of parameters over an initial universe set illustrating
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several properties according to Jun, Song and Muhiuddin [10]. Using the idea, they
proposed the concept of a hybrid subalgebra, a hybrid field and a hybrid linear space. B.
Elavarasan [11] has studied hybrid structures applied to ideals in near-rings. Saima Anis
[12] has investigated hybrid ideals in semigroups. M. Himaya Jaleela Begum [13] were
investigated has studied hybrid fuzzy bi-ideals in near-rings. Saima Anis [12] has
investigated hybrid ideals in semigroups. M. Himaya Jaleela Begum [13] were
investigated has studied hybrid fuzzy bi-ideals in near-rings. Srinivas et al.[14] introduced
and studied the notion of fuzzy near algebra over a fuzzy filed.

In the present study, we introduce the notion of hybrid near algebra over a hybrid
field and hybrid structure is used to analyze the structural statements of near algebras.

Throughout this paper, ¥ means a (right) near algebra over a field L.

2. Preliminaries

Definition 1 ([10]1). Let U be a universal set, P(U) be the power set, L be the set of parameters,
and 1 be the unit interval. A mapping () = (Z,A):L >PNHXI, z- (f(z),l(z)), ie., the
image of z is designated by (f (z),l(z)) is entitled a hybrid structure in L over U, where
¢:L - PWU) and A:L — I are the mappings.

Definition 2 ([10]). Let {; be a hybrid structure in L over U. Then, the sets
Ola,tl ={z€ L/{(d) 2 a,A(d) < t};
Gat] = {z € L/{(d) 2 a,A(d) < t);
Ola,) ={z€L/{(d) 2a,A(d) <t}
Ola,t) ={z € L/f(d) 2 a,A(d) < t};
are entitled the [a,t] hybrid cut, (a,t] hybrid cut, [a,t) hybrid cut, and (a,t) hybrid cut of
'y respectively, where a € P(U) and t € 1. Obviously,

Gl t) € G(at] € Glat] and G(a,t) € Glat) € Gla,tl.

Definition 3 ([10]). Let L be a field. A hybrid structure {; in L over U is entitled a hybrid field
of L over U if

i) {(d+a)2{dni(a)rd+a)<V{ad),Ma)},Vd,a€L;

(i) {(=d)2{(d),A(-d) <A(d),VdEL;

(iii) {(da) 2 {(d) n{(a),A(da) < V{A(d),A(a)},Vd,a € L;

(iv) If d #0=>{(d™*)2{(d),A(d™) <A(d),VdE L.

Definition 4. Let {; be an H F of a field L over U,Z be an algebra over L. A hybrid structure
ks in Z over U is entitled an H A over the HE ({3,L) if the following conditions hold:

() k(z+w)2k(@)nkWw),6E+w) <V{§(@),6w)},VzweLZ;

(i) k(dz) 2 (d) nk(z),8(dz) < V{A(d),8(2)},VzE Z,dEL;

(iii) k(zw) 2 k(2) n k(w),5(zw) < V{6(2),6(W)},V z,w € Z;

(iv) {(1) 2k(2),1(1) < 8(2),vz € Z.

Example 1. Let L ={0,1}g,s, be a field. Then, the hybrid structure {; in L over U =
{uq, uy, us, uy, us}, which is given as follows:

L Z 2
{ull uz: u3l u4} 03
1 {uz, us, us} 0.4

Therefore, {; isan HFin L over U.
Let Z ={0,1,2,3,4} be a set with two binary operations “@®;", “®;5"” by
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s 0 1 2 3 4 ® 0 1 2 3 4
0 0 1 2 3 4 0 0 0 0 0 0
1 1 2 3 4 0 1 o 1 2 3 4
2 2 3 4 0o 1 2 0 2 4 1 3
3 3 4 0 1 2 3 0 3 1 4 2
4 4 0 1 2 3 4 0 4 3 2 1

Clearly, Z forms an algebra over L. Then, the hybrid structure 125 in Zover U =
{uy, uy, us, uy, us} is given by:

V4 k é

0 {u,, ug, us} 0.6
1 {us, u,} 0.7
2 {us, us} 0.8
3 {uy, us} 0.9
4 {uy,us} 0.9

Therefore, (125, Z) isan H A over (Q, L).

3. Hybrid near Algebra

In this section, we familiarize hybrid near algebra (H N A) and acquire some of the
properties of hybrid near algebra over a hybrid field (H F).

Definition 5. Let {; bean H Fofafield L over U, andlet Y be a near algebra over L. A hybrid
structure @, in Y over U is entitled an HN A over ({3, L) if the following conditions hold:

() eGz+w)208(@)naeWw),yz+w) <Vly@@),yW)}Vvzwey;

(i) o(dz) 2¢(d)nog(2),y(dz) < V{A(d),y(2)},Vz€EY,dEL;

(iii) a(zw) 28(2) naWw),y(zw) < Viy(2),yW)}Vzw €Y;

(iv) (1) 20(2),A(1) £y(2),VzEeY.

Example 2. Let L = Z, = {0,1}, @, be a field. Then, the hybrid structure {; in L over U =
{uy, uy, us, ug, us} which is given below forms an H F in L over U:

L 7 2
{uy, uy, us, uy} 0.3
1 {uy, us, uy} 0.4

Let Y = {0, h,p, e} be a set with two binary operations “+” and “.” By

oo |5 |o|+
oo |57 |o|lo
ol kel =3 =a1-2
Slolo o e
ol o |
oo |5 |o
oo |57 |o|le
oMo |so|s
oo |T|lom
oo |7 |o|m

Clearly, Y forms a near algebra over L.
Then, the hybrid structure g, in Y over U = {uy, u,, us, ug, us}, which is given as
follows:

Y 4 14
{uy, us, ug} 04
h {u,, u,} 0.6

o




Axioms 2023, 12, 877 4 of 11

P {u,, us} 0.8
e {u,} 0.8

Clearly, (6,,Y) isan HN A over ({3, L).
Theorem 1. If (éy, Y) isan HN A over ({3,L), then {(0) 2 8(2),A(0) <y(2),VzEY.

Proof. By the definition, {(0) 2 {(1),4(0) < A(1) and {(1) 2 8(2),A(1) <y(2),VzE€Y.
Hence, {(0) 2 §(2),1(0) <y(2),Vz €Y.

Theorem 2. If (éy, Y) isan HN A over ({}, L), then 9(0) 2 9(2),y(0) <y(2),VzEY.

Proof. Let z € Y. Then,
000)=0(z—-2)=0(1.z—-1.2)=0(1.z+ (—1).2);
2 9(1.2) N §((-1z);
2 (W ne@)n({-Dna@);
> (¢ ne@)n({Wna@);
2(8(x)na@)n (62 na);
2 (8(2) N (=) = 8(2);
and
y(0)=y(z—-2)=y1.z—-1.z2)=y(1.z+ (-1)z) < V{y(l.z),y((—l).z)};
< V{VaQ),y (@)}, VIA(-1),y(2)}};
< V{VaQ),y (@)}, V), y (@)}
< V{Vir@,y(@} Vir @,y ()3}
<V{r(@,v(@)} =v(). o

Theorem 3. Let {; be an H F of a field L over U and Y be a near algebra over L. A hybrid
structure @, in Y over U isan HN Aover ({3,L) ifand only if

() 2(dz+aw) 2 ({()na@)n ({@)naw))

y(dz + aw) < V{1(d),y(2), (@), y(W)},V z,w € Y;d,a € L;
(i) 8(zw) 2 8(2) N W), ¥(aw) < V¥ (@), YW}V zweY;
(i) {(1) 28(2),A(1) <y(z), VzE€Y.

Proof. Let z,w € Yand d,a € L. Then,

6(dz + aw) 2 §(dz) N §(aw) 2 (c"(d) n g(z)) n (5(a) n g(w)) and
y(dz + aw) < V{y(dz),y(aw)};
< V{VIAd), y (@)}, V{a(a), y (W)}
< V{A(@),y(2), 4(a), y (W)}
(ii) and (iii) hold directly, as @, isan HN A of Y over U.
Conversely, presume that the three conditions of the hypothesis hold.
Let zzw € Yandd,a € L. Then,
8z+w)=0(L.z+1.w) 2 (@) NE@) N D) New));
2 (8 na@) n (6w) new));
=0() noew);
y(z+w) =y(l.z+1w) < V{1(1),y(2), 21, y(W)};
<Viyr@,y@),yw),y(w)};
= V{r(@,y}.
Forany z€Y,d €L,
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0(dz) = g(dz + 0.2);
(¢(@) na(2) n (§0) na(2));
(@ ne@)n(f@ne@);
= {(d) n(2);
y(dz) = y(dz + 0.z) < V{A(d),y(2),4(0),y(2)};
< V{Ad), y(2),A(d),y(2)};
= V{ad),y(@)}
From the hypothesis, g(zw) 2 8(z) nd(w),y(zw) < V{y(z),y(w)},Vz,w €Y and
{(1) 28(2),2(1) < y(2),V z € Y. Hence, (§y, Y) isan HN A over ((}, L). o

2
2

Proposition 1. If (§,,Y) isan HN A over ({3, L), then §(z —w) 2 8(z) N §(w) and y(z —
w) < V{y(@),yw)}L,vzweY.

Proof. Given, (§,,Y) isan HN A over ({3, L).
Let z,w € Y and 1 be the identity element in L.
Then,
0@z—w)=0(1.z+ (-1).w);
2 §(1.2) N g((-Dw);
> (¢ ne@) n ({-1) naw));
2 (M) na@)n M) naw));
2 (8 na@) n (6w) new));
2 (8(2) na(w));
and
y@—-w)=y(.z+ (-1).w);
< V{y(l.z),y((—l).w)};
< V{VIA(D), vy (@}, VIA(-1),y(W)3};
< V{VA(D),y (@)} VA, yw)}};
< V{V{y(@),y(@)} Viy W), yW)};
< V{y(@),y(w)}. 0

Theorem 4. (8,,Y) is an HN A over HF ({3, L) if and only if a nonempty set @,[a,t] is a
sub near algebra over the field {;[a,t] vV t € [0,1] and a € P(U).

Proof. Let t €[0,1] be such that §,[a,t] #® and zw € §,[a,t];d € {3[a,t]. Then,
ZW€EY,deL and §(2) 2a,7(2) <t,0w) 2a,y(w) <t,{(d) 2 a,A(d) <t. Thus, z—
weY,dzeY. Now, gz—w)28@)ndgw)2ana=a,y(z—-—w)=<V{y),yw)}<
Vit,t}=t, 8(dz) 2{d)ng(z) 2ana=a, y(dz) <V{A(d),y(2)} < V{t,t} =t. Thus,
z—w € g,[a,t] and dz € §,[a,t]. Hence, §,[a,t] is a subspace of Y. Presume that
{la,t] = 0. We know that {3[a, t] is a subfield of L. For z,w € §,[a,t],d € {3[a,t], we
have zZ,zw €Y, d €L,6(2) 2 a,y(z) < t,6(w) 2 a,y(w) <t,{(d) 2 a,A(d) <t. Thus, z+
w,zw,dz €Y, d(zw) = (dz)w. Since (éy, Y) is an H N A over H F (5,1, L), we get
oz+w)28(z)ngw) 2ana=ayz+w) <V{y@),yw)} < V{t,t} =t. And §(dz) 2
{@ngz)2ana=a, y(dz) < Vi@, y@} = Vit i} =t, é(zw) 208(z2) ng(w) 2an
a=a, (zw) <V{y@,yW} s Vit t} =t ((1) 20(z) 2 a,A(1) <y(z) <t implies that
z+w,zw,dz € §,[a,t] and d(zw) = (dz)w. Hence, §,[a,t] is a sub near algebra of Y
over a field {;[a,t].

Conversely, presume that §,[a,t] # @. Hence, g, [a,t]is a sub near algebra over a
field {y[a,t]. If possible, presume that there exists z,w € Y; d,a € L such that §(dz +

aw) (f(d) n g(z)) n (f(a) n @(W)), y(dz + aw) = V{A(d),y(2), A(a),y(W)}.
Put
Uy = %{ o(dz + aw) + (f(d) n §(Z)> n(g@n é(w))};
Vg = %{ ]/(dZ + aW) + V{A(d)' V(Z)' /1(61), )/(W)}}
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Then, we have §(dz + aw) < u, < ({(d) n g(z)) n (z(a) N @(w))

and y(dz + aw) > vy > V{A(d),y(2), A(a),y(w)}.

Hence, §(dz + aw) < uy, (f(d) n @“(z)) n (f(a) n @(W)) > u,

and y(dz + aw) > v,, V{1(d),y(2), 1(a),y(W)} < v,. So that

5(dz + aw) < u,, (("(d) n g(z)) > u, and ({(a) N g(z)) > U,

and y(dz + aw) > vy, A(d) < vy, 7(2) < vy, A(a) < vy, y(W) < vy.

Thus, §(dz + aw) < ugy, {(d) > uy, 8(2) > uy, {(a) > ug, 6(w) > u,

and y(dz + aw) > vy, A(d) < v,,7(2) < vy, A(a) < vy, y(W) < v,.

Since z,w €Y; d,a € L,we have dz+ aw €Y.

Hence, §(dz + aw) < uy, {(d) > ug, 0(2) > uo, {(a) > ug, 6(w) > u, and

y(dz + aw) > vy, A(d) < vy, v(2) < v, A(a) < vy, y(W) < vg.

Therefore, dz + aw & §,[u,, t] N 3, [vy, t], d,a € Glug, t] N GGlvy, t] and

z,w € ) [ug, t] N g, [vy, t]. Thus, dz + aw & @, [u,, t] N @,[vy, t] and

dz,aw € g, [uo, t] N g, [v,, t], which is a contradiction to the fact that g,[a,t] is a sub near
algebra over a field j[a,t]. Hence, @(dz+aw)2 (("(d) n g(z)) n ({(a) n @(w)),
y(dz + aw) < V{A(d),y(2),A(a),y(w)}. If possible, presume that there exists z,w €Y
such that g(zw) €g(z2) ng(w),y(zw) = V{y(2),y(w)}. Put u, = %{ ozw) +0(2) n
ow)}, v = %{ y(zw) + V{y(z),y(w)}}. Then, we have g(zw) <u; <g(z) ngw)
and y(zw) > v, > V{y(2),y(w)}. Hence, §(zw) <uy,0(z)ngw)>u, , y(w) >
v, V{y (@), y(w)} < v,.

So that g(zw) < uy,0(2) > uy and g(w) > u; and y(zw) > vy, y(2) < vy, y(w) < v;.
Since z,w €Y, we have zw €Y. Thus, 9(zw) < u,,06(z) > uy,0(w) >u,; and y(zw) >
vy, ¥(2) < v, y(W) < v;. Therefore, zw € g, [uy,t] N g, [vy,t], zw € Q,[uy, t] NG, [vy,t],
which is a contradiction to the fact that g,[a,t] is a sub near-algebra over a field Gla, tl.
Hence, g(zw) 206(z) ng(w), y(zw) < V{y(2),y(w)}. If possible, presume that there
exists z €Y such that {(1) € §(2),A(1) = y(2). Put u, = %{f(l) +6(2)} and v, =
%{/1(1) +¥(2)}. Then, {(1) <u, < @(z) and A(1) > v, > y(2). Hence, {(1) < u,,d(z) >
uy and A(1) > v,,¥(2) < v,. So that 1€ ([u,, t],z € §,[uy, tl, 1€ vy, t],z € §,[vy,t].
Therefore, 1€ {3[u,,t]N v, t] and z€ Oyluy tlnz € g,[u,t] , which is a
contradiction to the fact that g,[a,t] is a sub near algebra over a field Gy la, t]. Thus,
{(1) 26(2),2(1) < y(2),vz € Y. Hence, (§,,Y) isanHN A over ({3, L). o

Definition 6. Let ¢, and h, be hybrid structures in L over U. Then, the hybrid intersection
of 8, and h, is designated by @, ™ h, and is demarcated to be a hybrid structure @,
mh,:L->PU)XI1z- ((@ AR)(2), (v vu)(z)),for allzeL , ie, the image of z is
((§ AR)(2), (v V,u)(z)) , where g0 h:L— PU),z- §(z)Nh(z), yvul—>1,z-
Viy(2), u(2)}.

Theorem 5. Let g, fzu be two HN Asof Y overan HF {; of L. Then, 0, M Eu isan HN A
of Y overan HF { of L.

Proof. Let g, and ii# be two HN As of Y over an HF {, of L. For all z,w € Y and
da€el,

o B

(8, @ h,)(dz + aw) = (8 A h)(dz + aw)
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= ¢(dz + aw) A h(dz + aw);
(¢ ne@) n (7@ new)) A (((@ nk@) n (2@ 0 hw))
= ((¢@ ne@) n (6@ n k))& ((¢@ n 80 n (@ n ko) )
= (¢@ n (6@ AR)) n (¢@ 0 (600 ARGW)));
={@n(@fr)@)n (@ n(@nh)w));
and
(yvw(dz + aw) = V{y(dz + aw), u(dz + aw)};
< V{VI(@), ¥(2), (@), y W)}, VIA(D), 1(2), A(a), k(w)});
= V{VI(d), v (2), (), u(2)}, VIA(@), y (W), A(a), u(w)};
= V{Q(@), V¥ (2), 1(2)}), (A(@), Viy w), gw)D};
=V{(2@), ¢ v @), (2@, (r v )W)}
(i)
(@ M h)(zw) = (8 A R)(zw) = 6(zw) 7 h(zw) 2 (8(z) n 6w)) A (A(2) n ﬁ(w));
= (e nh@) A (aw) nhw)) = (@M R)(2) n (@ [ k) (w);

(V]

and

(Vv w(zw) =V{y(zw),uzw)} < V{V{y(2),yW)}, V{u(2), u(w)}};

= V{V{y (@), u(@} Viyw), uw)}};

=VGVO@,0 VW) ~ )
Wehave ((1) 2 8(2),{(1) 2 h(z). Hence {(1) 2 §(2) 0 h(z2).
Therefore, {(1) 2 (6 A h)(2),Yz €Y and A(1) <y(2),A(1) < u(2).
Thus, 1(1) <y(2) 0 u(z). Hence A() < (y0 wW)(z)VzeY. o

Example 3. Let L =27, ={0,1}g,e, be a field. The hybrid structure {; in L over U =
{uq, uy, us, ug, us}, which is given as follows:

L Z 2
{ul; uz; U3, u4} 03
1 {uz us, uy} 0.4

Clearly, { isan H Fin L over U. Let Y ={0,h,p,e} be a set with two binary
operations, “+” and “.” By

oo |7 |o|+
oo 5o |e
eRicEi=1i=di-2
SHlo|e o s
oz lo | |®
[cHse N i=a =2
oo |5 |o|le
oo |5 |los
oo |5 ol
oo |s|o|e

Clearly, Y forms a near algebra over L. The hybrid structure g,,h, in Y over U =
{uq, uy, u3, uy, us}, which is given as follows:

Y 4 14 h u
0 {uy, ug, uy} 04 {uy, us, uy} 0.5
h {u,, u,} 0.6 {uy, ug} 0.7
P {up, us} 0.8 {us, us} 0.9
e {u,} 0.8 {uy} 0.9

Hence, ¢, Mh, isanHN Aof Y overanHF {; of L.

Definition 7. Let Y and Y’ be two near algebras. Let w:Y — Y’ be a mapping. Then,
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(i) If hy is a hybrid subset of Y', then the preimage of h, under w is the hybrid subset in Y
over U defined by

0™ (h,)(@) = (07 (R) (@), 0 W)(2) = (A(W)(2), n(w)(2)),V z EY.

(i) If @, isahybridsubsetof Y, then the image of 8, under w is the hybrid subsetin Y' over
U defined by

0@, if o' (w) # 0
w(é)(w) = {ZE(ULJ(W)

@.otherwise
and

N\ v@.if i %o
w(V)(W) = {zew‘l(w)

1, otherwise,

for every w €Y.

Theorem 6. Let Y and Y' be two near algebras over a field L and w:Y =Y’ be onto near
algebra homomorphism. If (@,,Y) isan HN A over ({3,L), then (w(@,),Y") isan HN A over

(G L).

Proof. Let z,w €Y' and d,a € L. Then, we have {q:q € o™ !(dz + aw)} 2 {ds + at:s €
wl(Z)andt € 0 '(w)} and {q:q € w  (zw)} 2 {st:s € w1 (2) and t € w1 (W)}.
If o (2) # 0,0 *(w) # @, then w (zw) # 8. Now
(i) Forall z,w €Y', 3s,t €Y suchthat z=w(s),w = w(t)
v@@z+an= | s
qgew~1(dz+aw)
2 0 (ds + at);
sew~1(z),tew=1(w)

5 U {d) na(s) @) n g(o);

sew™1(z),tew™1(w)

=(c‘(d)n U @(s))n(é(a)n U @(t)):
sew™1(z) tew™1(w)

= (@ nw@ @) n ({@ no@wW));

=@ nw@)@ n i@ nw@O);

and

o@z+an =\ v
qEw~1(dz+aw)

< /\ y(ds + at);

sew™1(z),tew=1(w)

< Asewmt@eew—towy (V@) ¥(s), A(a),y(D)});

=v v{/l(d), /\ y(s)},v{/l(a). /\ V(t)} ;
sew™1(2) tew™1(w)
=V {A(a), 0(¥)(2), A(D), w(y)(W)}.

(ii)
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@ = | ] s
qgEw~1(zw)

> | eew

sew™1(z),tew~1(w)

> |J  e@new

sew~1(z),tew=1(w)

=< U é(S)>ﬂ< U @(t)):
sew~1(2) tew~1(w)

= w(0)(2) N w(@)(w);
and

o = [\ vy
qgEw~1(zw)

< /\ y(st);

sew™1(z),tew=1(w)

< /\ v {y (), ¥ (OD;

sew~1(z),tew=1(w)

=i N\ ve, A\ vo
sew~1(2) tew™1(w)

=V{o@)(@), o)W}
(iii) {(1) 2 w(@)(z) and A(1) < w(y)(2),Vz €Y.
Therefore, ((u(éy), Y’) isan HN A over ((:,1, L). o
Theorem 7. Let Y, Y' be two near algebras over a field L and w:Y = Y' be onto near algebra
homomorphism. If h, is a hybrid near algebra in Y' over ({3,L), then w™*(h,):=
(w‘l(ﬁ),w‘l(u)) isan HN Ain Y over ({3, L).

Proof.Let z,w €Y and d € L.

@)
w Y(h)(dz + aw) = h(w(dz + aw));
=h(d w(@) +awWw));
2{(d)n E(@(Z)) n{(a)n fl(w(VZ));
={(d)n 0 *(h)(2) ni(a) n w™(h)Ww);
and

0t (w(dz + aw) = p(w(dz + aw));
= u(d w(z)+a w(w)),'
<V (@), 1(0(@), @), n(wW)));
=V {Ud), 0 (W(2), A(a), 0™ () (W)}

(ii)

w‘l(fz)(zw) = fl(w(zw)) = fz(w(z)w(w)) 2 fz(w(z)) n fl(w(w));

= w 1(h)(2) N w (k) (w);

and

0 () (W) = p(w@@w)) = p 0@wW)) <V (0 @), ko))
=V {0 (W (@), 0 (W)}
(iii)

(D) 2w (h)(2) and A(1) < w *(u)(2),VzEY.

Therefore, w™'(R,) = ((u_l(fl),(u_l(,u)) isanHN Ain Y over ({3, L). o
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Definition 8. Let §,, h, be two hybrid near algebras of Y, Y', respectively. Then, the direct
product of &, and hy, is denoted by §Xh and y X p is the function demarcated by

(@Xfl)(z,z’) = 06(z2)Nh(z) and (¥ X u)(z,2) =v{y(2), u(z)} VvzeYandz €Y'

Theorem 8. Let Y, Y' be two near algebras over a field L and @,, h, be two hybrid near
algebras of Y, Y', respectively, over an H F (f Er L). Then, 0,X Eu isan HN A of YXY' over
anHF ({,L).

Proof. We have (@Xﬁ)(z, z)=0(@) Nnh(z), v Xwu(z,z)=V {y@,uiz)},vzey,z €
Y'. Let (z,z"),(w,w’) € YXY' and d € L. Then,
@)
(@Xfl)[(z,z’) + (w,w)] = (@Xfl)(z +w,z' +w');
=0z +w)nh(z +w");
2 [6() n o] n [Az") 0 w)]
= [@(z~) nh(zH|n [@SW) nhw"];
= (@Xh)(z,z’) n (@Xh)(w,w’);
Y Xwlzz)+ W w)l=FXwiE+wz +w);
V{y(z + w),u(z" + w")};
V{VIy (@), y W)}, Viu(z"), u(w"3};
V{Viy (@), u(z)3} Viy W), uw")3};
=V{yXw(zz), X www)}h

IAIA

(i1)
(@“Xﬁ)(d(z,z’)) = (@Xﬁ)(dz, dz’)~;
= 0(dz) N h(dz");
2 [{(d) na@)] n [{(d) nh(z)];
=) n (e nh(z");
= {(d) n (gXh)(z,2";
(r Xwld(z,z)] = (y X p)(dz,dz");
=V {y(dz),u(dz")};
<V {VA@,y(@)} VIA(d), u(z)};
< V@D, Viy (@), uz"3}
=V{d), y X w(z2)}
(iii)
(ész)[(z,z’)(W,w’z] = (@Xﬁ)(zw,z’w’);
=0(zw) N h(z'w");
2 [3(z) n g(w)] N [A(z") 0 Rw");
= 8@ n k()] n [gw) n hw");
= (@“Xh)(z,z’) N (@“Xh)(w,w’);
and
X wlz z)w,w)] = X wzw,z'w’);
= V{y(zw),u(z'w")};
< V{Vr(@),yw)}, Viu(z"), u(w"H}};
S V{VIr (@), u(z)3 Viy(w), uwH3};
=V{yXw(zz), X ww,w)}
(iv) Let ‘1’ be the unity in L. Since (éy, Y) and (fzw Y’) are HN A over (Z/L L),

{(1)208(2),vzeY, A(1) < y(2), {(1) 2 h(z"),Vz' €Y' and A(1) < u(z").

Then, {(1) 2 8(2) Nh(z") = (8Xh)(z,2") and 2(1) < V{y(2),u(z)} = (v X 1)(z,2").
Hence, gyXEu isan HN A of YXY’' overan HF (Z}, L). o
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4. Conclusions

In this paper, we introduced the notion of HN A over an HF and investigated several
properties. Using these notions, we introduced the concepts of H N A homomorphism
and the direct product of H N A. Research can be extended to the ideal of an H N A and
hybrid gamma near algebra.
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