International Journal of Interdisciplinary Research in Arts and Humanities (IJIRAH)
Impact Factor: 4.675, ISSN (Online): 2456 - 3145
(www.dvpublication.com) Volume I, Issue I, 2016

CUBIC IDEALS IN SUBTRACTION SEMIGROUPS

V. Chinnadurai* & K. Bharathivelan**
* Associate Professor, Department of Mathematics, Annamalai University,
Chidambaram, Cuddalore, Tamilnadu
** Research Scholar, Department of Mathematics, Annamalai University,
Chidambaram, Cuddalore, Tamilnadu
Cite This Article: V. Chinnadurai & K. Bharathivelan, “Cubic Ideals in Subtraction Semigroups”, International
Journal of Interdisciplinary Research in Arts and Humanities, Volume 1, Issue 1, Page Number 111-118, 2016.
Abstract:

In this paper, we introduce the notion of cubic ideals in subtraction semigroups and study several
related properties are investigated. Some results are obtained.
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1. Introduction:

The system of the form (¢, ¢, \). Here ¢ is a set of function closed under the composition "" of
function (and hence (¢, o) is a function of semigroup) and the set theoretical subtraction "\"(and hence (¢, \
) is subtraction algebra) in the sense of [1]. Schein [10] introduced the concept of subtraction semigroup in
1992. Solved that every subtraction semigroup is isomorphic to a difference semigroup of invertible functions.
Zelinka [14] discussed a problem proposed by Schein [10] concerning the structure of multiplication in a
subtraction semigroup and discussed a special type of subtraction algebra denoted atomic subtraction algebra.
Jun et al [8] introduced the notion of ideals in subtraction algebra and discussed and discussed characterization
of ideals. Dheena et al [4] discussed the fundamental properties related to ideals and sub subtraction semigroups.
Jun et al [9] introduced the concept of cubic sets. This structure encompasses interval-valued fuzzy set and
fuzzy set. Also Jun et al [7] introduced the notion of cubic subgroups. Vijayabalaji et al [11] introduced the
notion of cubic linear space. Chinnadurai et al [3] introduced the notion of cubic ring. The concept of fuzzy
subset was introduced by Zadeh [12, 13] in order to study mathematical vague situations. Many researchers who
are involved in studying, applying, refining and teaching fuzzy sets have successfully applied this theory in
many different fields. The purpose of this paper to introduce the notion of cubic ideals in subtraction semigroups
and homomorphism of subtraction semigroups. We investigate some basic results, examples and properties.

2. Preliminaries:

Now we recall some known concepts related to cubic ideals in subtraction semigroups from the
literature, which will be needed in the sequel.

Definition 2.1 [1] A non-empty set X together with a binary operation “-" is said to be a subtraction algebra if it
satisfies the following assertions holds,

i) X-(y-x)=x

i) x-(x-y)=y-(y-X)

i) (X-y)-z=(x-2)-y Vx,y,z € X.

Definition 2.2 [1] Let A be any non-empty set. Then (P (A), \) is subtraction algebra, where P (A) denotes the
power set of A and “\” denotes the set theoretic subtraction.

Definition 2.3 [1] A subset | of subtraction algebra X is called subalgebra of X if x -y € | for all x, y € X.

In subtraction algebra the following holds: [1]

S1)x-0=xand0-x=0

S2)x—(x-y)<y

S3)x <yifand only if x =y - w for some w € X

Sy x<yimpliesx—z <y-zandz-y<z-xforallze X

S5 X—(x=(x-y))=x-y

S6) (x—y)—x=0

ST)(x-y)-y=x-y.

Definition2.4 [1] Anon-empty set X together with the binary operation “-" and “." is said to be a subtraction
semigroup. If it satisfies the following conditions

i) (X,-) is a subtraction algebra

i) (X, .) is a semigroup

i) x(y—z)=xy—xzand (x—-y)z=xz-yzVxy,z € X

Definition 2.5 [1] Anon-empty subset S of a subtraction semigroup X is said to be sub subtraction semigroup of
X. If it satisfies the following conditions

)X—YES

i) XYyeS V x,y €X.

Definition 2.6 [1] A non-empty subset | of a subtraction semigroup X is said to be a left (right) ideal, if
)yelandx—-yelimplyx elforall x,y € X;
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inyXlcl (IXcl).
If I is both a left and right ideal, it is called a two —sided ideal (simply, ideal) of X.
Definition 2.7 [2] A mapping u: X — [0,1] is called a fuzzy subset of X.
Definition 2.8 [2] A fuzzy subset pof X is called fuzzy sub subtraction semigroup of X, if
D) ulx —y) = min{p(x), n(y)}
i) u(xy) = min{u(x), u(y)} vx,y € X.
Definition 2.9 [2] A fuzzy subset u of X is called fuzzy left (right) ideal of X, if
i) u(x) = min{u(x — y), n(y)}
i) u(xy) = min{u(x), u(y)}
iii) u(xy) = u(y)(ulxy) = u(x)) vx,y € X.
Definition 2.10 [5] Let X be a non-empty set. A mapping i: X — D[0,1] is called interval-valued fuzzy set (in
short i-v), where D[0,1] denote the family of all closed sub intervals of [0,1] and ji(x) = [~ (x), u* (x)] for all
x € X, where u~ and u* are fuzzy subsets of X such that 4~ (x) < u*(x) for all x € X.
Definition 2.11 [7] Let X be a non-empty set. A cubic set A in X is a structure of the form
A={(x, f1,(x),A(x)} : x € X } and denoted by A=(ji,, A), where i, = [u5, 4] is an interval-valued fuzzy set
(briefly, IVF) in X and A is a fuzzy set in X.
Definition 2.12 [9] The complement of A={(ji,, y) is defined to be the cubic set
A = {{x, (1) (x), 1 — y(x))Ix € X}.
Definition 2.13 [9] For any A; = {(x, i1;(x), 2;(x))|x € X} where i €A (index set), we have the following,
D) Ngien Ai = {{x, (Nien £ (x), (Uien 1) (X)) |x € X}, (R — intersection)
i) Upien A; = {{x, (Uien £ (), (Nien ) (X)) |x € X}, (R — union)
i) Npien Ai = {{x, (Nien £ (), (Niex 2) () x € X}, (P — intersection)
) Upien A; = {{x, (Uiex £)(x), (Ujen 1) (X))x € X}, (P — union)
Definition 2.14 [11] LetA = < 1,y > be a cubic set of S. Define
U(A;t,n) ={x€S|i(x) =tand y(x) < n}wheref € D[0,1] and n € [0,1] is called the cubic level set of
A.
Definition 2.15 [6] For any non-empty subset G of a set X, the characteristic cubic set of G is defined to be a
structure g (x) =< x, i1, (%), ¥y, (x): x € X > which is briefly denoted by y; (x) =< i, (%), vy, (x) > where
_ _([11] ifxeG _ (0 ifx€eG
e () = {[0,0] otherwise and g (x) = {1 otherwise
3. Cubic Ideals in Subtraction Semigroups:
In this section, we introduced the notion of cubic ideals in subtraction semigroups and discuss some of
its properties.
Definition 3.1 Let S be a subtraction semigroup, (S, i) be an interval-valued fuzzy sub subtraction semigroup
and (S,y) be a fuzzy sub subtraction semigroup. A cubic set A = ({,y) is called a cubic sub subtraction
semigroup of S. If it satisfies the following conditions
D) f(x — y) = min{a(x), @(y)}
i) y(x —y) < max{y(x),y(»)}
iii) g(xy) = min {(x), Z(y)}
iv) y(xy) < max{y(x),y(y)} forallx,y€S.
Example 3.2 Let S ={0, a, b, 1} in which "-" and "." are defined as

- 0 |a |[b |1 0 |a |b |1
0 |0 (0 |O |O 0 |0 (0 |O |O
a |a [0 |a |0 a |0 [a |0 O
b |b |b [0 |O b |0 |0 |[b |b
1 |1 |b |a |0 1 /0 |0 |b |b

Define an interval-valued fuzzy set [:S—- D[0,1] by i (0)=[0.9,1], i (a)=[0.6,0.7], & (b)=[0.8,0.9] and
£(1)=[0,0.1] is an interval-valued fuzzy sub- subtraction semigroup of S. Define a fuzzy set y:S—[0,1] by
y(0)=0, y (2)=0.67, y (b)=0.72 and y(1)=1 is a fuzzy sub- subtraction semigroup of S. Hence A =< 1,y >isa
cubic sub-subtraction semigroup of S.

Definition 3.3 A cubic set A = (4, y) of S is called a cubic left (right) ideal of S. If it satisfies the following
conditions

1) a(x) = min{a(x — y), A(y)}

it) y(x) < max{y(x —y),y()}

iii) a(xy) = min{fa(x), z(y)}

) y(xy) < max{y(x),y(y)}

v) f(xy) = g), [E(xy) = a(x)]

112



International Journal of Interdisciplinary Research in Arts and Humanities (IJIRAH)
Impact Factor: 4.675, ISSN (Online): 2456 - 3145
(www.dvpublication.com) Volume I, Issue I, 2016

vi)y(xy) <y, [y(xy) <y(x)] vx,ye€S.
Example 3.4 LetS={0, a, b, 1} in which "-" and "." are defined as

- Jo Ta b |1 0 |a |b |1
0 |0 0 00 0O |0 |0 |O |O
a a 0 a 0 a O a O O
b | b b 010 b [0 |0 |[b |b
1 |1 b alo 1 {0 |0 |b |b

Define an interval-valued fuzzy set f:S - D[0,1] by i (0)=[0.9,1], i (a)=[0.5,0.6], & (b)=[0.7,0.8] and
(1)=[0.1,0.2] is an interval-valued fuzzy left (right) ideal of S. Define a fuzzy set y:S—[0,1] by y(0)=0,
y(a)=0.25, y(b)=0.5 and y(1)=1is a fuzzy left (right) ideal of S. Hence A = < fi,y > is a cubic left (right) ideal

of subtraction semigroup S.

Definition 3.5 Let A; =< i1, y; > and A, =< fi,,y, > be any two cubic sets of S then the following cubic

sets of S are defined as follows,

(- m)(2) = {z=§f§ min{f, (), 7 (), Y,y €3

(A= A)(2) = A [0,0] otherwise

1 —v2)(@) = {z Y max{y; (0),7.(0)}, Vx,y €S
sup 1 botherWlie ,

(i * 1) (%) {b mméuc;](a)o/:;(erﬁwz x<a

(V1 * ) (x) = {x<ab max{ y,(a),y.(b)} if x < ab
1 otherwise

(Aq * A)(x) = 5

(#1 N fiz) (%)

(AN Az) () = {(y Uy ()

Lemma 3.6

Let A = < [1,y > be a cubic left (right) ideal of S, then (0) > j(x) and y(0) < y(x) Vx € S.

Proof:
Let x € S then @(0) = @(0.x) = i(x) thus #(0) = a(x) and
¥(0) = y(0.x) < y(x) thus y(0) < y(x).
Theorem 3.7:

Every cubic left (right) ideal of S is a cubic sub subtraction semigroup of S.

Proof:
Let A = (jz,¥) be a cubic left (right) ideal of S.
Since j be an interval-valued fuzzy left ideal of S.
fgx—y) = min{i((x —y) — 2),4(2)} vzE€S
> min{ﬂ((x —-y) — x), /I(x)} forz=x
= min{{(0), £(x)} (by lemma)
f(x —y) = ji(x) again consider
ilx —y) = min{ﬁ((x -y) — Z),ﬂ(Z)} VzES
> min{i((x —y) —=y),i()} forz=y
> min{i(x —y), 2(y)}
f(x —y) = min{i(x), Z(y)}
Clearly (xy) = min {i(x), 1(y)}
Since y is a fuzzy left ideal of S,
y(x—y) <max{y((x —y) —2),y(2)} VzE€S
< max{y((x —y) —x),y(x)} forz=x
< max{y(0),y(x)} (by lemma)
y(x —y) < y(x), again consider
y(x—y) <max{y((x—y) —z),y(@)} vzEeS
< max{y((x —y) =)y} forz=y
< max{y(x —¥),y(¥)}
y(x —y) < max{y(x),y(y)}
Clearly y(xy) < max {y(x),y(y)}
Thus A = (1, y) is a cubic sub-subtraction semigroup of S.
Theorem 3.8:

Let A = < f1,y > be a cubic sub-subtraction semigroup (cubic ideal) of S then A — A = A.
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Proof:
Let & be an interval-valued fuzzy sub-subtraction semigroup of Sand z € S, then
(@ —D(2) = =% min{g(x),a(»)}, Vxy €S
= min{ji(z), £(0)}, (by lemma)
(r— () =z a(2)
On the other hand if z = x-y
a(z) = alx — y)
= min{j(x), 1(y)}
> ,_,;2) min{i(x), 7(y)}
wz) =z (g —m)(2)
This implies that (7 — 1) (z) = j(z) then (i — 1) = 1.
Let y be a fuzzy sub-subtraction semigroup of Sand z € S then
¥ = V@ = =" max{y(0),y»)},vx,y €S
< max{y(z),y(0)} (by lemma)
r-r®@ <y®.
On the other hand if z = x-y
Y@ =y(x—-y)
< max{y(x),y(»)}
< oaty max{y (x), y ()}
y(@) <y —v)(2)
This impliesthat y(z) = (y —y)(2) theny = (y — )
Hence A - A = A.
Theorem 3.9:
Let A = < 1,y > be a cubic subset of S. If A is a cubic left (resp. right) ideal of S then the set S, =
{x €S| AX) = A(0)}is an ideal of S.
Proof:
Let A be a cubic ideal of Sand x, y € S then A (x) = A(0) and A(y) = A(0).
Suppose x —y,y € S then g(x — y) = 1(0); a(y) = @(0) and y(x —y) = y(0); y(y) = y(0)
f£(x) = min{a(x —y), f(y)} = min{{z(0), £(0)} = £(0) and
y(x) < max{y(x — y),y(»)} = max{y(0),y(0)} = y(0) this implies that x € S,
Suppose x,y € S,4 then a(x) = (0); a(y) = a(0) and y(x) = y(0); y(y) = y(0).
f(xy) = min{a(x), Z(y)} = min{z(0), £(0)} = fz(0) and
y(xy) < max{y(x),y(y)} = max{y(0),y(0)} = y(0) thus xy € S,
Forevery x e Sandy € S, i(xy) = a(y) = @(0) and y(xy) < y(y) = y(0) this implies that xy € S,
Hence S 4 is an ideal of S.
Theorem 3.10:
If A =< 1,y >is a cubic sub-subtraction semigroup of S, then the following are equivalent
Dpxpg<pgand y*xyz=y
i) f(xy) = min{ia(x), Z(y)} and y(xy) < max{y(x),y(y)} vx,y €S.
Proof:
Letx,y € S.i) — ii)
Consider (i * D(xy) = ,,2qp min{@(a), A(b)} = min{@(x), AW} By ) A*A<f
i(xy) = (f+ @) (xy) = min{a(x), a(y)}-
Hence (xy) = min{f(x), Z(y)}.
& * V) =y inp max{y(a),y(b)} < max{y @),y »)}.By Dy *y 2y
y(xy) < (v * ) (xy) < max{y (x),y(»)}.
Hence y (xy) < max{y(x),y()}
ii) > i) Let x € S. Consider (@ * £)(x) = 50 min{i(a), a(b)} < SPia(ab) < fi(x)
Thusg+g<p
if x cannot be expressed as x < ab, then (ji * 1)(x) = 0 < jz(x) this implies that
(@* ) (x) < f(x).Hence i+ i < g and
¥ * 1)) = Lo max{y(a),y(h)} = ,of y(ab) = y(x)
Thusy xy >y
If x cannot be expressed as x < ab then (y = y)(x) = 1 = y(x) this implies that (y * y)(x) = y(x).
Hencey xy > .
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Theorem 3.11:
If {A;} =<, y;|li €A >isafamily of cubic left (right) ideals of S then
Mie xAi =< Nierfli, Uie ay: > is also a cubic left (right) ideal of S, where A is any index set.
Proof:
Let A; = < fi;,y:|li € A > be a family of cubic left (right) ideals of S.
Letx,ye Sandg=Ng; ; y = Uy, then
a(x) =n g(x) = (nf ;) (x) = infz;(x) and y (x) = U y;(x) = (sup y)(x) = supy;(x)
1) a(x) = inf; (x)
inf min{;(x — y), 1;()}
min{inf g;(x — y), inf £;(y)}
min{N ;(x — y),N 1;(»)}
f(x) = min{a(x — y), 2(y)}
i) y(x) = sup y;(x)
< sup max {y;(x — y),v:(y)}
= max {sup y;(x —y), sup y;(»)}
= max{U y;(x — ¥),Uy;(»)}
y(x) < max{y(x —y),y()}
iit) g(xy) = inf fz; (xy)
> inf min{ 5 (x), & ()}
= min{inf ;(x), inf 1;(y)}
= min{n ;(x),N £;(y)}
f(xy) = min{a(x), Z(y)}
w) y(xy) = sup y;(xy)
< sup max {y;(x),v;()}
max {sup y;(x), sup y;(»)}
max {U y;(x),Vy;()}
y(xy) < max{y(x),y()}
v) fi(xy) = infg; (xy) = inf 7;(y) = a(y)
vi) y(xy) = sup yi(xy) < supy;(y) <y ()
Hence Mg xA; = < Nieafli» Uie A ¥ > is acubic left (right) ideal of S.
Theorem 3.12:
If A =< 1,y > be any cubic set of S then A = < i,y > is a cubic left (right) ideal of S if and only if
the cubic level set U(A ; t,n) is a left (right) ideal of S when it is non-empty.
Proof:
Assume that A = < 1,y > be a cubic left (right) ideal of S.
Letx,y,x —y € U(A ;E,n) forall £ € D[0,1]and n € [0,1]. Then
fax) =t a(y) =2t ax—y) =tandy(x) <ny(y) <ny(x-y) <n
Now suppose x — y,y € U(A ; £, n) then f(x) = min{i(x — y), 7(y)} = min{t, £} =t and
y(x) < max{y(x — v),y(y)} < max{n,n} < n.Hence x € U(A ;,n).
Suppose x,y € U(A ; t,n) then g(xy) = min{a(x), i(y)} = min{,{} = £ and
y(xy) < max{y(x),y(y)} < max{n,n} < n.Hence xy € U(A ; t,n).
LetxeSand y € U(A;t,n) then g(xy) = a(y) =tandy(xy) <y() <n.
This implies that xy € U(A ; £, n). Hence U(A ; £, n) is a left (right) ideal of S.
Conversely, let £ € D[0,1] and n € [0,1] be such that U(A ; £,n) # @ and U(A ; £, n) is a left (right) ideal of S.
Suppose we assume that f(x) £ min{g(x — y), Z(y)} (or) y(x) £ max{y(x —y),y(y)}.
If Z(x) £ min{i(x — y), A(y)}, then there exist £; € D[0,1] such that
f(x) < & <min{(x — y), A(y)} hence x — y,y € U(A ; £, max{y (x — y),y(»)}) but
x & U(A ; t;, max{y(x —y),y(¥)}) which is a contradiction.
If y(x) £ max{y(x — y),y(y)} then there exist n, € [0,1] such that y(x) > n; > max{y(x —y),y(y)}
hence x—y,y € U(A ; min{ji(x — y), i(y)},n,) but x & U(A ; min{i(x — y), @i(y)}, n,). This gives a
contradiction. Hence @(x) = min{i(x — v), £(y)} and y(x) < max{y(x —y),y(y)}.
Let us assume that g(xy) £ min{i(x), Z(y)} (or) y(xy) £ max{y(x),y(y)}.
If Z(xy) £ min{a(x), Z(y)}, then there exist £, € D[0,1] such that g(xy) < £, < min{(x), Z(y)}
hence x,y € U(A ; £, max{y(x),y(y)}) but xy & U(A ; t;, max{y(x), y(y)}) which is a contradiction.
If y(xy) £ max{y(x),y(y)}, then there exist n; € [0,1] such that y (xy) > n; > max{y(x),y(y)}
hence x,y € U(A ; min{i(x), i(y)},n,), but xy & U(A ; min{(x), i(y)}; n,). This gives a contradiction.
Hence ji(xy) = min{a(x), Z(y)} and y (xy) < max{y(x),y(y)}.
iii) Assume that f(xy) £ g(y) (or) y(xy) £ y(y). If @i(xy) £ a(y) then there exist £; € D[0,1]such that
i(xy) <t < i(y) hence y € U(A ; £, v(y)) butxy & U(A ; £,y () )which is a contradiction.

v |
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If y(xy) £ y(y) then there exist n, € [0,1] such that y(xy) > n; > y(y) hence y € U(A ; i(y),n,) but xy ¢
U(A ; a(y),ny) which is a contradiction. Hence g(xy) = a(y) and y(xy) < y(y).
Therefore A =< fi,y > is a cubic left (right) ideal of S.
Theorem 3.13:
Let H be a non-empty subset of S. Then H is a left (right) ideal of S if and only if the characteristic
cubic set yy =< Iy, ¥y, > 0f Hin S is a cubic left (right) ideal of S.
Proof:
Assume that H is a left (right) ideal of S. Let x,y € S. Suppose that
oy () < min{ﬂXH(x — y),/jXH(y)} and y,,,, (x) > max{yXH(x - y),yXH(y)}. It follows that
[y, () = 0, min{iZ,,,(x — y), 1, 0} = Tand y,,, (x) = 1, max{y,, (x — ¥),v,,®»)} = 0.
This implies that x — y,y € H but x € H a contradiction to H being a subtraction semigroup of S.
Suppose that i, (xy) < min{ﬁXH (x),/jXH(y)} and y,,, (xy) > max{yXH(x),yXH (y)}.
It follows that fz,, (xy) = 0, min{jz,, (x),Z,,(»} =Tand y,, (xy) = 1,
max{y,, (x — ¥), ¥y, )} = 0. This implies that x, y € H but xy ¢ H a contradiction to H.
Suppose that i, (xy) < it (¥) and y,,, (xy) > v,, (). It follows that i, (xy) = 0, 1,,,(y) = 1 and
Yoy (X¥) = 1,74,(y) = 0. This implies that y € H but xy & H a contradiction to H.
Hence xy =< fI,,,, ¥y, > is a cubic left (right) ideal of S.
Conversely, assume that y, =< [, ¥y, > is a cubic left (right) ideal of S, for any subset H of S.
Letx —y,y € H forany x,y € S, then ji,,, (x — y) = ji,,(y) = 1 and
Yoy (X —¥) =¥y, (¥) = 0, since yxy is a cubic left (right) ideal of S.
[y, () = min{@,, (x — ¥), i, ()} = min{1,1} > T and
Ve ) < max{y,,, (x — ¥), vy, )} < max{0,0} < 0. This implies that x € H.
Letx,y € H then 1,, (x) = i,,,(y) = 1and y,,, (x) =y, () =0
Ly, (xy) = minfii,, (x), i, (»)} = min{1, 1} > T and
Yoy () < max{yXH (x),yXH(y)} < max{0,0} < 0. Which implies that xy € H.
Letx € Sandy € H then i, (y) = 1and y,,(y) =0,
fiy, (xy) = i, () = 1and vy, (xy) < vy, () < 0. This gives that xy € H.
Hence H is a left (right) ideal of S.
Theorem 3.14:
If A=<,y >isacubic left (right) ideal of S then A€ = < ()¢, (y)¢ > is also a cubic left (right)
ideal of S.
Proof:
Letx,y € Sand A=< fi,y > isacubic left (right) ideal of S, then
D @Xx-y)=1—akx—-y) <1-min{alx),a(y)}=max{l - a(x),1 - ()}
(D) (x—y) = max{ (i) (x), (M(y)}
W) @)x-y)=1-ylx—-y) =1 -max{y(x),y()}=min{l —y),1-y()}
) (x—y) =min{(y“(x), (r ()}
i) (W(xy) =1 —alxy) <1 -—min{a(x), f(y)}= max{1 — a(x), 1 — a(y)}
(@°(xy) < max{(D°(x), (W)}
w) (xy) =1—-y(xy) =2 1-—max{y(x),y(y)} =min{1 —y(x),1 -y}
)(xy) = min{(y*(x), (v“(v)}
v) (D°(xy) =1 - alxy) <1 - a)= (@°y)
w) ()Xy) =1-y(xy) =21-y) = ¥)(Y)
Hence A = < ()%, (y)¢ > is acubic left (right) ideal of S.
4. Homomorphism of Cubic Ideals in Subtraction Semigroups:
Definition 4.1 [2] Let P and Q be two subtraction semigroups of S and f: P — Q is called a subtraction
semigroup homomorphism. If
i) f(x —y) = f(x) - f(y)
i) f(xy) =f(x) f(y) vx,y € P.
Definition 4.2 [7] Let P and Q be given classical sets. A mapping f: P—Q induces two mappings
Cr: C(P)= C(Q), Ay = Cr(Ay) and (7 C(Q) = C(P), A, = C5'(A). Where the mapping (r is called cubic
transformation and C}l is called inverse cubic transformation.
Definition 4.3 [7] A cubic set A = < 1,y > in P has the cubic property if for any subset X of P there exist
X, € X such that i(xo) = S2P fi(x) and y(xo) = 21 y(x)
Definition 4.4 Let f be a mapping froma set P to aset Q and A =< 1,y > be a cubic set of P then the image
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of P Ci(cA) = < Gi(fx), Ci(y) > is a cubic set of Q is defined by
sup - . -1
I(Cf(ﬁ)(x) = {yef‘l(x)“(” @0
[0,0] otherwise
A (x) = s i) %
| e = {yef—lm YO if f7C0
1 otherwise
Let f be a mapping fromaset P to Q and A =< [,y > be a cubic set of Q then the pre image of Q

C71(A) = < (71 (@), C7(v) > is a cubic set of P is defined by

o [ GG = AF ()
G A {C;imx)) )
Theorem 4.5:

Let P and Q be two subtraction semigroups, let f : P — Q be an onto homomorphism of subtraction
semigroups and Cs : C(P)— C(Q) be the cubic transformation induced by f. If A = < i,y > is a cubic left (right)
ideal of P by the cubic property then C«(cA) = < Ci(f2), Ci(y) > is a cubic left(right) ideal of Q.

Proof:

Given f(x), f(y), f(x —y) € f(P)

let xo € F71(f (), ¥o € F~H(f (1)) and x, — ¥y € f*(f (x) — £(¥)) be such that

— _ sup - _ inf
#(xo - }’o) - aef‘l(f(x)—f(y)) ”(a)' V(xo - }’o) - aef'l(f(x)—f(y)) ]/(Cl)

A060) = pep1(rimy BB), ¥(X0) = e pmsriy ¥(B) and
BO00) = cep1(rom A Y0) = pm1(pypy ¥ (€) then
Cf(lj)(f(x)) = Zef—l(f(sz)g (1(2)
f(xo)
min{@(xo = ¥o), A(¥o)}
Mg 11 (-7 0) PO ceg=1(7) A0
= min{C; (D (F () = FO), D)}
min{C; () (f (x = ), G, (D F ()}
GNU@) = e V(@
¥ (xo)
max{y (xo = ¥o), ¥ (o)} .
maX{ e 17 pi0) Y (@D cepi(s7) ¥ ()
max{C; () (f () = fO), ;M )N}
= max{C; (N (f (x = ). ;N F )}

CGOFOFOD) = 150070 @

= [1(x0Y0)

= min{f1(xo), 1(yo)}

= min{bef_l(f(sf)'; fi(a), Cef—l(f(s;)g f(c)}

= min{C; (D (), D )}
COF@FON = ep1mpon Y@

< y(x0¥o)

< max{y (xo), ¥ ()} ,

= max{, () YO cepms(r) Y (©))

= max{C; () (f ()), ;N )}
GO = ei1(rmr0m) A@

= f(x0¥o)

= (o) —

2 cer(r) FO)

=GO
GOFCFO) = i1 Y @

< y(x0Yo)

<yvo)

< cepiri) YO

v iIv

I IAIA
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= Cf(Y)(f(Y))

Hence Ci(A) = < Gi(ix), C(y) > is a cubic left (right) ideal of Q.
Theorem 4.6:

Let P and Q be two subtraction semigroups, let f: P—Q be an onto homomorphism of subtraction
semigroups and C;lz C(Q) — C(P) be the inverse cubic transformation induced by f.
If A = < 1,y > is a cubic left (right) ideal of Q by the cubic property then C;*(A) = < C;* (1), G5 (v) >
is a cubic left (right) ideal of P.
Proof:

Let A = < 1,y > isacubic left (right) ideal of Q and let x, y € P then

) GG (X)) = fg(f () = min{a(f (x) — £F()), A(f )} = min{a(f (x — ¥)), a(f ()}
C7' () = min{CF* (aCx — ), G (2()}
i) G (y(x) = y(f () < max{y (f(x) — fFO)), y ()} = max{y (f(x — ),y (fF )}
G (r () < max{C7' (y(x — y), G (v O}
i) G (a(xey)) = a(f (xy) = i(f ) f () = minfa(f (), a(f ()}
G (A(xy)) = min{CrH (A(x), 1 (E())}
iv) Gy (xy)) = v(F ) = v (F ) f () < max{y (f (), ¥ (f )}
G (r(xy)) < max{C;'(y(x)), Gz (r ()}
v) 71 (a(xy) = a(f(xy) = a(f ) f») =z a(f ) = ¢ (@)
vi) G () = y(F ) =v(FfF D)) < v(FO)) < D))
Hence (7' (A) = < C;' (i), G (v) > is a cubic left (right) ideals of P.
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