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Abstract: In this paper, we introduced the notion of cubic lateral ideals in ternary near-rings and obtain some
characterizations of cubic lateral ideals in ternary near-rings. Finally, we investigate some related properties using the
concepts of cubic homomorphism and anti-homomorphism between ternary near-rings.
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1. INTRODUCTION

Zadeh [16,17] in 1965 introduced the notion of fuzzy set.
The concept of fuzzy subgroup was first introduced by
Rosenfeld [11] in 1971. In 1991, Abou-Zaid [2]
investigated the ideal of fuzzy subnear-rings and fuzzy
ideals in near-rings. Kim et al [8] applied a few concepts
of fuzzy ideals of near-rings. Ternary near-ring is the
generalized structure of near-ring. Lehmer [9] in 1932
introduced the notion of ternary algebraic system. Dutta et
al [5] introduced the concept of ternary semi ring which is
a generalization of the ternary ring introduced by Lister
[10]. To discuss these results to near-ring using ternary
product Warud Nakkhaseen et al [15] have applied the
ideal of ternary semi ring to define left ternary near-ring,
ternary subnear-ring and their ideals. Thillaigovindan et al
[13] discussed the concept of Interval valued fuzzy ideals
of near-rings. Jun et al [7] introduced the concept of cubic
sets. This structure encompasses interval-valued fuzzy set
and fuzzy set. Also Jun et al [6] introduced the notion of
cubic subgroups. Chinnadurai et al [3] introduced the
notion of cubic bi-ideals in near-rings.

The purpose of this paper to introduce the notion of cubic
lateral ideals in ternary near-rings and concept of
homomorphism and anti- homomorphism between ternary
near-rings. We Investigate some basic results, properties
and examples.

I1.PRELIMINARIES

In this section, we present some definitions that are used in
the sequel.

Definition 2.1 [12] Let R be a non-empty set and [ ] be an
operation defined from Rx R x RtoR called a ternary
operation. Then (R, []) is a ternary semigroup if for every
X,¥,Z,u,V ER,

[[xyz]uv] = [x[yzu]v] = [xy[zuv]].

Definition 2.2 [12] Let A, B, C be non-empty subsets of a
ternary semi group R. Then
[ABC] = {[abc] e R a€ A,b € B,c € C}.

Definition 2.3 [14] Let R be a non-empty set together with
a binary operation + and ternary operation [ ]: R X R X
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RtoR. Then (R, +,[]) is a right (left, lateral) ternary near-
ring if

i) (R, +) is a group (not necessarily abelian)

i) (R,[]) is a ternary semi group

iii) [(a + b)cd] = [acd] + [bcd],

([cd(a + b)] = [cda] + [cdb], [c(a + b)d] = [cad] +
[cbd])

for every a,b,c,d € R.

Throughout this paper, R denotes a right ternary near-ring.

Definition 2.4. [15] A non-empty subset S of a ternary
near-ring R is called a ternary subnear-ring of R, if
i)x—y€S Vxye€eS

i) [SSS] € S.

Definition 2.5 [14] Let R be a right ternary near-ring, Let
(I, +) be a normal subgroup of (R, +). Then I is called (i)
a right ideal of R if [IRR] €I, (ii) a left ideal of R ]if
[xy(z + c)z] — [xyz] €1, (iii) a lateral ideal of R if
[x(y + ¢)z] — [xyz] €I where x,y,z€R,c€L | is an
ideal of R if it is a right, lateral and left ideal of R.

Definition 2.6. [4] Let | be an lateral ideal of R. For each
a+I,b+1 in the factor group R/I, we define (a+1) +
(b+D=@+b)+Tand@@+D(b+1) = (ab) +1. Then
R/1 is a near-ring which we call the residue class near-ring
of R with respect to I.

Definition 2.7.
fuzzy subset of X.

[1] A mapping p:X — [0,1] is called a

Definition 2.8. [4] A fuzzy subset p of R is called a fuzzy
subternary near-ring of R if
D) p(x —y) = min{p(x), u(y)}

i) u([xyz]) = min {p(x), p(y), p(z)}
forall x,y,z € R.

Definition 2.9. [4] A fuzzy subset p of R is called a fuzzy
ideal of R if

D u(x —y) = minfu(x), u(y)}

Dy +x—y) =

iii) p([xyz]) = nx)
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iv) u([xy(z + o)] — [xyz]) = u(c)

v) w([x(y + ©)z] — [xyz]) = u(c)

for every x,y,z,c € R. If p is a fuzzy left ideal of R if it
satisfies (i), (ii) and (iv). If p is a fuzzy right ideal of R if it
satisfies (i), (ii) and (iii). If wis a fuzzy lateral ideal of R if
it satisfies (i), (ii) and (v).

Definition 2.10. [1] Let X be a non-empty set. A mapping
:X - D[0,1] is called interval-valued fuzzy set, where
D[0,1] denote the family of all closed sub intervals of
[0,1] and i(x) = [u~ (%), u* (x)] for all x € X, where p~
and pt are fuzzy subsets of X such that p~(x) < pt(x) for
all x € X.

Definition 2.11. [6] Let X be a non-empty set. A cubic set
A in X is a structure A={(x, fix (x),f, (x)) : x € X} which
is briefly denoted by A=(iiy, f4), where fiy = [uy, pi] is
an interval-valued fuzzy set (briefly, IVF) in X and fisa
fuzzy set in X. In this case, we will use A(x) =
(Fa (), fa(x))
= ([0~ (O, 1 ()] f4 (X)) VX € X,

Definition 2.12. [7] For any non-empty subset G of a set
X, the characteristic cubic set of G is defined to be a
structure

Xo (%) =< X, Hy, (%), Yy, (X):x € X > which

denoted by

is briefly

Xo() =< (v () > where

_ _([11] ifxeG

g () = {[0,0] otherwise and
(x) = {0 ifx €G

Ve 1 otherwise

1. MAIN RESULTS

In this section we define cubic lateral ideals in right
ternary near-rings and obtain some characterizations of
cubic lateral ideals in right ternary near-rings.
Definition 3.1. A cubic set A = (i, w) of R is called a
cubic subternary near-ring of R if
i) fi(x — y) = minifi(x), i(y)} and

w(x—y) < max{w(x), w(y)}
i) fi([xyz]) = min {5(x), f(y), fi(z)} and
w([xyz]) < max {w(x), w(y), w(z)} for all

X,y,Z € R.

Definition 3.2. A cubic set A = (i, ) of R is called a
cubic ideal of R if
D) i(x —y) = minifi(x), f(y)} and
o(x —y) < max{w(x), w(y)}
i) p(y +x—y) = p(x) and
oy+x-y) <ok
iii) p([xyz]) = u(x) and
w([xyz]) < 0(x)
iv) fi([xy(z + ¢)] — [xyz]) = i(c) and
o([xy(z + c)] — [xyz]) < w(c)
v) B([x(y + ©)z] — [xyz]) = p(c) and
o([x(y + 0)z] — [xyz]) < w(c)

for every x,y,z,c € R. The cubic set A = (fi, w) is a cubic
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left ideal of R if it satisfies (i), (ii) and (iv). The cubic set
A = (i, w) is a cubic right ideal of R if it satisfies (i), (ii)
and (iii). The cubic set A = ([, w) is a cubic lateral ideal
of R if it satisfies (i), (ii) and (v).

Example 3.3. Let R = {a, b, ¢, d} be a set with two binary
operations defined as follows

+|la|b|lc|d
ala|bj|c|d
b|bla|d]|c
c|lcl|d|b]|a
d|d|c|alb

a |b |c |d
a |a |a |a |a
b |a |a [a |a
c |a |a |a |¢c
d |a [a |a |d

Define the ternary product [ ] of R by [xyz] = (x - y) -z
for every x,y,z € R. Then (R,+,[]) is a right ternary
near-ring.

Define a cubic A=(g,w) in R by
f(a) = [0.8,0.9], f(b) = [0.5,0.6],
fi(c) =[0.2,0.3] = g(d) is an interval-valued fuzzy
lateral ideal of R and w(a) = 0.2, w(b) =0.3,w(c) =
0.7=w(d)is a fuzzy lateral ideal of R.
Thus A = (i1, w) is a cubic lateral ideal of R.

set

Definition 3.4. Let A; = {(i1;, ;) be cubic lateral ideals of
near-rings R; for i = 1,2,3,...,n. Then the cubic direct

product of A, ({=123,..,n) is a function
(g X fy X, oo, X i) (Ry X Ry X .. X Ry)
- D[0,1] and
(W X Wy X, ., X Wy):Ry X Ry X .. X R, =
[0,1] defined by
(.al X .a2 X, ey X .an)(xlle' ""xn)
= minifjiy (x1), @2 (x2), .., A (X0} and

(w1 X wy X, ...,X (f),?)(xl,xz, ey Xp)
= maxifiw, (1), w; (%), .., W, ()}
Lemma 3.5. Let A = (i1, w) be a cubic lateral ideal of R.

If Ax) = Ay) that is
alx) < a(y) and w(x) > w(y) then
flx—y) = plx) = aly —x) and

o(x-y)=wlkx)=wly —x)

Proof: Let A = (i, w) be a cubic lateral ideal of R. Let

X,y €R. Then
i(x —y) = min{a(x), i(y)} = i(x)
falx)=pgx—y+y)
=i((x =) = (=)

= a((x —y) - )

= min{ji(x —y), f(y)}

= pi(x—y) again
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i@y —x) =2 min{a(y), a(x)} = f(x)
g =alx—y +y)

=ply - —x))

> min{ii(y), a(ly — x)}

=ply —x).
Similarly we can prove the other result.

Theorem 3.6. If A = (1, w) is a cubic lateral ideal of R,
then the set

R,={x€eR|AK)=A(0)}is a lateral ideal of R.

Proof: Since A = (ji1, w) be a cubic lateral ideal of R and
x,y €ER, then A(x)=A0) and A(y)=A(0).
Suppose x,y,z € R,.

Then i) = ay) = f(z) = jic) = a(0) and
w(x) = w@) = w(2) = w() =w(0)
Since, g is an i-v fuzzy lateral ideal of R

f£(x —y) = min{ji(x), a(y)} = min{@(0), £(0)} = (z(0)
and w is a fuzzy lateral ideal of R

w(x —y) <max{w(x), w()} = max{w(0), w(0)} =
w(0)

Thusx —y € R, .Forevery y € R and x € R, we have
Ay +x—y) = alx) = a(0)andw(y +x —y) < w(x) =

w(0)

Thus Yy+x—y€ Ry
Let X,¥,Z€R and CE Ry,
A([x(y + 0)z] — [xyz]) = fi(c) = a(0) w([x(y +
cz—xyz|Swe=al

Thus [x(y + c)z] — [xyz] € R,
Therefore, R 4is a lateral ideal of R.

Theorem 3.7. Let | be a lateral ideal of R. If
A = < i, w > is a cubic lateral ideal of R, then the cubic
set A = <pgw> of R/IN defined by
gla+1) = ielu(a+x) and

wl@a+1) =2, wla+x) for all x €I is a cubic lateral
ideal of the re5|due class ternary near-ring R/l of R with
respect to |.

Proof: Let a,b € R be such that a+I1=b+1. Then
b=a+y for some y €L
A +1) =352 b + x)
Safaty+x)
= x+y Szuepl ﬁ(a + i)
=pla+1)
wb+1) =" wb+x)
= ;",;,Q(a+y+x)
= x+y:lin€f1 w(a + l)
=w(a+1)
This means that A = < g, > is well defined. Let
x+L,y+lL,z+I1,c+I1€R/I
A(x+D-@+D)=a((x-y)+1)
="l A((x = y) +1)
= impqa BH((x =)+ (p — )
sup

= pacl p(x+p) -0 +q)
> o minfa(x +p), a(y + q)}
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sup

= min{, & A(x +p), 5 & A + )}
= min{i(x + 1), Ay + D}

w((x tD-0+ D)=w((x—-y)+D
= W o((x-y)+0
=Lpzéw«x—yy+@—q»
= pqe1 o((x+p)-O+9q)

oo maxfio(x +p), w(y + q)}

maxid, w(x + ), 1% 0 (¥ + q)}

maxfw(x + 1), w(y + D}

A+D+@E+D - +D)

=p((y+x—-y)+0D

=G A +x =) +1D)

= gy B+ x =)+ (@ +p—q)

= g A+ + x+p) - +9)

> 5 a(x +p)

=px+1)
w((y+1)+(x+1)—(y+1))

=w((y+x—-y)+D

=W (@ +x-y)+i)

= g (VX =Y) + (@ +p— Q)

= a0+ Q)+ @ +p) = &+ )

< 7 w(x +p)

=wlx+1)

A(x+D(@+D+(c+D)z+D]

—[x+ D +D(z+D)])

A(([x(y + c)z] = [xyz]) + )

sup

A

= e A((x(y + ©)z] = [xyz]) + 1)

> " i([xcz] + [xiz]) since xiz € 1

= 5 A([x(c + D)z])

> (e +1)

=palc+D
w([(x + I)((y +0+(c+ I))(z + I)]

—[(x+ D + Dz + D))

= w(([x(y + 0)z] — [xyz]) + D)

= o((Ix& + ©)z] = [xyz]) + 1)

< llnef, w([xcz] + [xiz]) since xiz € 1

= 1, o([x(c + D)z])

<™ w(c+1i)

=wl+]1)
Hence, A = < I, w > is a cubic lateral ideal of R/I.
Theorem 3.8. If {A;} = < fi;, w;|i € A > be a family of
cubic lateral ideal of R, then the cubic set
Mie xcAi =< Njerlli, Uiepw; > is also a cubic lateral
ideal of R, where A is any index set.

Proof: Let A; = < fI;, w;|i € A> be a family of cubic

lateral ideals of R.
Let X,y,2,C €ER and
g=Ng ; w=Uuw; then
fx) =N g (x) = (nf ;) (x)
= inf f1;(x)
211
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= maxifiw, (x; — y1), w2 (x5 — y,),
vy, Wy (xn - yn)}
max{max{w,(x;), w;(y1)},
max{w, (x;), w,(¥2)},
e, max{w, (x,), w, ()1}

IA

= min{n ;(x),n 1;(y)} and = max{max{w; (x1), w;(x2), ..., w, (x,)},
w(x —y) = sup w;(x —y) max{w; (y1), w2 (V2), -, 0, () }}
< sup{max{w;(x), w; y)}} =max{(wy X w3 X, ...,X W, ) (X1, X3, e, X)),
= max {sup w;(x), sup w;(y)} (w1 X @y X, e, X @0 ) (Y1, V20 0 Yn )}
= max {U w;(x),U w;(y)} w;(x —y) = max{w;(x), w;(¥)}
w(x —y) = max{w(x), w(y)} g +x—y) =gk y2 0 V)
gy +x—y) =infli, v + x —y)} +0xq, X2, 0, %0) = V1, Y20 0 Yn))
> inf{i;(x)} =g+ =y, Y2 X — Yo
=N 1;(x) Yo +Xn = Wn)
=) =min{i (y; + x; — y1),
o +x—y) =sup{w; (y +x—y)} Ho(v2 + 22 = ¥2), s fln (Y + 2 — W)}
< sup{w;(x)} = min{t; (x1), 1, (x3), ., il () }
=U w;(x) = ({ly X [Ty X, e, X ) (X1, X2,y ey X))
=wl) =5()
fE(x( + ©)z] — [xyz]) 0y +x =) = 0;(1, Y2, ) V)
= inf {.al ([X(y + C)Z] - [xyZ])} +(x1,x2, ---'xn) - (}ﬁd’z, !yn))
> inf{m;(c)} =+ X1 =YLy + X2 = Yo s
=N ﬁi(c) In + X, _Yn)
= () = max{w, (v + x1 — y1),

o([x(y + c)z] — [xyz])

wZ(yZ +x; — yZ)' "'!wn(yn + X, — yn)}

= Sll.p{(l)i ([X(y + C)Z] - [xyz])} < max{wl (X1), w7 (xZ)! ey Wy (xn)}
< sup{w;(c)} = (w1 X Wy X, e, X W) (Xq, X3, ooy X))
=U w;(c) = w;(x)

= w(c) i ([x(y + c)z] — [xyz])

Hence, M;c A = < Nie i, Uje o w; > IS a cubic lateral

ideal of R.

Theorem 3.9. The direct product of cubic lateral ideals of
ternary near-rings is also a cubic lateral ideal of ternary

near-ring.

Proof: Let A; = (;, w;) be cubic lateral ideals of ternary
near-rings R; for i = 1,2,3,...,n. Let x = (xy,xy, ..., X)),

Yy = (yl'yZ' ""yn)a
z=1(21,23, ., 2y), ¢ = (€1, Cqy wr) Cp)
€ Ry XRy; X ... XR,.
i (x —y)
= /Ii((xllel ""xn) - (J’1.)/z. lyn))
= 1 (X1 = Y1, X = You s X — V)
= min{{; 0 — y1), B (x2 — ¥2),
"-:.an(xn _yn)}
> min{min{f; (x1), it; (1)},
min{fi, (x,), i1, (y2)}
ey MU{ L, (), B ()3}
= min{min{‘al (xl)' :aZ (xz), ey /In (xn)}
min{it; (1), 12 (V2),s sl V) 3}

= .ai([(xltle '"lxn)((yl! Y2y e !yn)
+ (c1, €2, ) (21,22, e, 2,)]
- [(xl!xZ! !xn)(yl' Y2, ""yn)
(Zl'ZZ' ""Zn)])
i ([e1 O + c)z] = [y 4],
[, (2 + c2)25] — [x2¥22,], -0
[xn(yn + Cn)Zn] - [annZn])
min{i; ([x; (1 + ¢1)z1] = [x1y1 1)),
i ([ (2 + 2)22] = [x2222]), ...y
/In([xn (yn + Cn)Zn] - [xnynzn])}
= min{ﬁl(cl)’ ﬂZ(CZ)! "-!ﬂn (Cn)}
= (ﬂl X ﬁZ X, X ﬁn)(cli €2y ey Cn)
= fx;(c)
wi([x(y + ©)z] — [xyz])
= wi([(xI'XZ’ ’xn)((yli Y2, '"!yn)
+ (c1,¢2, 0 €)) (21,22, e, 2,)]
- [(xl;XZ; lxn)(yl' Y2, "".Vn)
(Zl'ZZ' 'Zn)])
= w;([x; (1 + c)z1] = [ayiz],
[, (2 + c2)25] — [x2¥22,], -0
[xn(yn + Cn)Zn] - [xnynzn])
= max{w, ([x; (1 + c1)z1] — 11 1)),

- mm(’gﬁ;( ;Zﬁf(i(_'_ :;('ﬁ )(3’1'}’:’ ﬁn,);x)l}' o E.'(in}y) = wy ([x2,(v2 + €2)72] — [x2122,]), v
min{i, (), 1 ()} " " l and Wn ([%0 O + €120 ] = [Xn Y za D}
(l.)i(x _ y) < max{a)l(cl),a)z(cz), lwn(cn)}

= wi((xl'xZ' ""xn) - (yll Y2, 'yn))
= wi(xl — VX2 = Y2, Xy — yn)

= ((1)1 X [O)) X, .., X wn)(cl, Cyy ey Cn)

= w;(c)
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near-rings is also a cubic lateral ideal of ternary near-ring.

Theorem 3.10. Let H be a non-empty subset of R. Then H
is a lateral ideal of R if and only if the characteristic cubic
set xy =< I, wy, > of Hin R is a cubic lateral ideal of
R.

Proof: Assume that H is a lateral ideal of R. Letx,y € R.
Suppose that

II)(H (x - }’) < min{lj)(hv (X),‘IIXH (y)} and a))(H (.X' - }’) >
max{wXH (x), wy, (y)}.

It follows

ﬁXH (X - }’) =0 ' min{ﬁ)(H (x):liXH()’)} =1
wy, (x—y) = 1,max{a)XH (x), Wy, (y)} =0.
This implies that x,y € H but x —y & H a contradiction.
So,

ﬁXH (X - }’) = min{ﬁ)(hv (X),[IXH (}’)} and w}(H (X - }’) <
max{o, (), @, )

that,
and

Assume  that Ay +x—y) <fpy,(x) and
w,, vV +x—y)>w,, (X). B B
It follows that i, (y+x—-y)=0, ,,(x)=1 and

wy,, +x—y)=1,

w,, (x) = 0. So, x€H but y+x—-yéH
a contradiction to H. Thus
Ey+x—y)=fikx) and oy +x-y) <olk)
suppose consider
A([x(y + ©)z] — [xyz]) < ja(c) and

w([x(y + )z] — [xyz]) > w(c) ~
this implies thatiz,, (c) = 1,
fyy (x( + ©)z] = [xyz]) =0 and w,, ([x(y + c)z] -
[xrz]=1,

w,, () =0. So, CEH but
[x(y +c)z] — [xyz] ¢ H a contradiction.
Hence A(lx(y + ¢)z] — [xyz]) = a(c) and

w([x(y +c)z] = [xyz]) < w(c)

Therefore y, =< f1,,,, w,, > is a cubic lateral ideal of R.
Conversely, assume that y, =< fi,,,w,, > is a cubic
lateral-ideal of R, for any subset H of R.
Let xy€eH then g, =[@,0)=1 and
w,y, (x) = w,, (y) =0, since yy is a cubic lateral ideal of
R.

Ly (x =) = min{i,, (), @, MN}=1 and w,, (x -
¥) < max{wy, (x), w,, )} = 0.

This implies that x—y€EH.
Let x€H and y € R be such that
iy, () =1 and w, () =0
By O +x =) = 1, () = 1 and
w,, +x—y)<w,, (x)=0

Thusy +x —y € HLet x,y,z€R and ¢ € H then

A(x(y + )z] — [xyz]) = fa(c) = 1 and  w([x(y +
0)z] — [xyz]) < w(c) =0 which implies that [x(y +
c)z] — [xyz] € H.

Hence H is a lateral ideal of R.
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IV. HOMOMORPHISM AND ANTI
HOMOMORPHISM OF CUBIC LATERAL IDEALS
IN TERNARY NEAR-RINGS

In this section we characterize the properties of
homomorphism and anti-homomorphism in cubic lateral
ideals between ternary near-rings.

Definition 4.1. [15] Let R and S be any two ternary near-
rings. Then a mapping 8: R — S is called a ternary near-
ring homomorphism if 8(x +y) = 0(x) +06(y) and
0([xyz]) = [8(x)0(y)6(z)] forall x,y,z € R.

Definition 4.2. [4] Let R and S be any two ternary near-
rings. Then a mapping 6: R — S is called a ternary near-
ring anti homomorphism if 6(x +vy) = 0(y) + 6(x) and
0([xyz]) = [68(2)8(y)8(x)] forall x,y,z € R.

Definition 4.3. Let f be a mapping from a set R to R;. Let
Ay =< fi;,w; > be a cubic set of R and A, =<
i, w, > be a cubic set of R;. Then the pre-image
A =< f (i), fY(wy) > is a cubic set of R
defined by
fHAD ) =< fFH (1) (), f M (w2) (x) >
=< L (f (X)), wo (f (%)) >
The image f(A;) =< f(i1y), f(w,) > isacubic set of R,
defined by
fADX) =<f (/Is%l%(x),f (wl)(yl) > where
_ — yef_l(x)lz(y) lf f_ (x) * @
f () @) { [0,0] otherwise
fl)@) = {yef—fil@ A) ffT ) =0

1 otherwise

Theorem 4.4. Let f: R — Ry be a homomorphism between
ternary near-rings R and R;. If A = < I, w > is a cubic
lateral ideal of R; then f~1(A) =< f~ (@), f 1 (w) > is
a cubic lateral ideal of R.

Proof: Let A = < 1, w > is a cubic lateral ideal of R;. Let
X,9,Z,C ER. Then
fH@ & —y) = g(f(x =)
AFG) = F()
mina(f (x)), a(f ()}
min{f~ (7(0), f (@)}
fH @) = y) = o(f(x =)
= o(f() — )
< maxtifw (f (x)), w(f (¥))}
= max{f ' (w(x)), f (@)}
D@ +x-y) =a(fy +x-y)
=afO) +fx) - fO)
= a(f (x)
= 1)
o +x—y) =w(f@+x-y)
=0(fM+f)-f)
S o(f(x)
=" (w®)
fHAx(y + ©)z] = [xyz])

V1l
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= g(f([x(y + ©)z] — [xyz]))
= a([f)(f ) + f(©))f )] -
= (£ (0)
= 1)
fH@)([x(y + ©)z] = [xyz])
= o(f([x(y + c)z] — [xyz]))
=w([fF )+ F©)f D] = [fFfOf (@D
< w(f(c)
= f " (w(c)
Hence, f~1(A) =< f1(f1), f1(w) > is a cubic lateral
ideal of R.

FOfOf @D

Remark 4.5. We prove the converse of the theorem 4.4.
by strengthening the condition on f as follows.

Theorem 4.6. Let f: R - R; be an onto homomorphism
between ternary near-rings R and Ry. If A =< j1,w > isa
cubic subset of Ry such that
FH(A) =< f1(), fY(w) > is a cubic lateral ideal of
R then A = < f,w > is a cubic lateral ideal of R;.

Proof: Let X,¥,2,¢ € R;y. Then
fl@=xfb)=yf(e)=zf(d =c
for some a,b,e,d €R.
alx —y) = a(f(a) — (b))
= fi(f(a—b))
= (D (a - b)
> min{f (@) (a), f ' (1) (b)}
= minfii(f (@), i1(f (b))}
= miniffi(x), a(n)}
w(x —y) = w(f(a) — (b))
= w(f(a—Db))
=f(w)(a-b)
< max{f ' (w)(a), f ! (w)(b)}
= maxifin(f (a)), w(f (1))}
= maxFiw (x), v (y)}
gy +x—y) = a(f(b) + f(a) — f(b))
= f(f(b+a—Db))
=f'(D(b+a-b)
> f~1(D)(a)
= i(f (@)
= a(x)
w@y+x—y) =w({®)+f(a)—fDb))
=w(f(b+a—-D>b))
= f(w)(b+a—Db)
< f T (w)(a)
= o(f(a))
= w(x)
A([x(y + c)z] — [xyz])
=a([f@U®) + f(@Df ()] - [f(@fb)f(e)])
= a(f([a(b + d)e] — [abe]))
= f1(D([a(b + d)e] — [abe])
> f1 () (d)
= i(f(d)
= a(c)
o([x(y + c)z] — [xyz])
= w([f(@(fb) + f(Df (] - [f@fB)f(e])
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= w(f([a(b + d)e] — [abe]))
= (w)([a(b + d)e] — [abe])
< fHw)(d)

= w(f(d)

= w(c)

Hence A = < @, w > is a cubic lateral ideal of R;.

Theorem 4.7. Let f: R —» Ry be an onto ternary near-ring
homomorphism. If A = < I, w > is a cubic lateral ideal of
R then
f(A) =< f(), f(w) > is a cubic lateral ideal of R;.

Proof: Let A = < ji,w > be a cubic lateral ideal of R.

Since (D) = f(x)su” a(x) and

flw)(x) = f(x)”‘f w(x) for x €R,
So f(c/l) =< (@), f(w) > is non-empty.
Let x y € R1 Then we have

{xlxef_l(x )

2{x—yixef'(x)andye f1(y)}

and {xix e f1(x'y)}
2{xyixef'(x)andyef ()}

FDE =5 = ) 5 )

2 (= fi)my X =)

2 f(x)zx’f(y):;f)' minifa(x), f(y)}

= min {f(X)iuf' AGO, 4y A )}

= min{f (D), FID )}
fl@)x' —y) = M w(p)

F)=x"—y
m

—f(x> < for=y Q= Y)

M, maxif (x), w ()}

= fF=x' f(=y
—max{ mw(x), f(y)mf w(y)}

feo=x
= max{f (@)(x), f(@)(¥)}
V)= )=y 4 S—uyp A(p)

2 fo=x fi)my A TX=Y)

sup
2 e A

=6
V)T o=y inyf @)

= f(x) x f(y)—y fo@+x-y)
< omy @)
o —,f(w)(,xl)’
f@([x (y +c)z)-[xyz] -
T re)=(x &'+ )2 1-[x'y' 2 ]).“(P)

sup
Z feo=x fO)= = f@=z f()=c
A(([x' &' +cHz'] -

sup
2 o= H(C)

= f@) ,
f@(x' ¢ +c)z]=[xy'2]

mf
f(p) ([x (}’ +c )Z] xyz (p)
mf

_f(X)Xf(y)yf(Z)Zf(C)c ,
o(([x v +c)z] -

f@DQ +x

fl@) (' +x

[xyz])

IA

[xy'z])
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f(c)L:cf’ w(c)

= f(w)(c)

Therefore f(A) =< f (), f(w) > is a cubic lateral ideal
of R;.

Theorem 4.8. Let f: R —» R; be an anti- homomorphism
between ternary near-rings R and Ry. If A =< I,w > isa
cubic lateral ideal of Ry then
(A =< 1), f 1 (w) > is a cubic lateral ideal of
R.

Proof: Follows from theorem 4.4. and hence omitted.

Remark 4.9. We can also state the converse of the
theorem 4.8. by strengthening the condition on f as
follows.

Theorem 4.10. Let f:R—->R; be an onto anti-
homomorphism between ternary near-rings R and R;. If A
= < fI,w > is a cubic set of R, such that f~1(A) =<
(@, f1(w) > is a cubic lateral ideal of R then A =
<f@,w> is a cubic lateral ideal of R;.

Proof: Follows from theorem 4.6. and hence omitted.

Theorem 4.11. Let f:R—-R; be an onto anti-
homomorphism of ternary near-rings R and Ry. If A =
< f@w> is a cubic lateral ideal of R then

f(A) =< f(), f(w) > is a cubic lateral ideal of R;.

Proof: Follows from theorem 4.7. and hence omitted.
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