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PREFACE

In this book for the first time we introduce the notion of subset
non associative semirings. It is pertinent to keep on record that
study of non associative semirings is meager and books on this
specific topic is still rare. Authors have recently introduced the
notion of subset algebraic structures. The maximum algebraic
structure enjoyed by subsets with two binary operations is just a
semifield and semiring, even if a ring or a field is used. In case
semigroups or groups are used still the algebraic structure of the
subset is only a semigroup.

To construct a subset non associative semiring we use either
a non associative ring or a non associative semiring. This study
is innovative and interesting. We construct subset non
associative semirings using groupoids. We define notions like
Smarandache non associative subset semirings, sub structures in
them and study their properties.

Finite subset non associative semirings are constructed
using the groupoid lattice LP where L is a finite distributive
lattice and P is a groupoid of finite order. Using also loop lattice
we can have finite subset non associative semirings. When in
the place of the lattice a semiring is used we get non associative
semirings and the collection all subsets of them form a subset
non associative semiring.



When semirings are replaced by rings using groupoids we
get groupoid rings. Groupoid ring are also non associative and
their subset collection gives non associative subset semirings
only. Elaborate study about these structures is carried out in this
book.

When subset non associative structures are constructed
using loops these subset semirings enjoy many special
properties which are discussed in this book. Further new notions
like subset idempotents, subset zero divisors and subset units
are introduced and studied.

Over 250 problems are suggested in this book some at usual
level and some of them are open problems which cannot be
solved easily.

Certainly in due course of time they will find lots of more
applications in fields where loops, groupoids and semirings find
their applications.

We thank Dr. K.Kandasamy for proof reading and being
extremely supportive.

W.B.VASANTHA KANDASAMY
FLORENTIN SMARANDACHE



Chapter One

BAsSIC CONCEPTS

In this chapter we mainly mention the availability of the
literature from the books where references can be got, we just
give only a line or two to indicate from which book it is taken.

We use the concept of finite groupoids from the book [70].
In this book for the first time the structure of finite groupoid is

made non abstract by building it using modulo integers Z,,.

DEFINITION 1.1: Let G be a non empty set with a binary
operation * defined on G. That is for all a, b € G;

a *b € G and * in general is non associative on G. We
define (G, *) to be a groupoid.

We may have groupoids of infinite or finite order.

Example 1.1: Let G = {ay, a,, a,, a3, a4} be the groupoid given
by the following table:
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The concept of semirings and non associative semirings can be
had from [73]. An elaborate dealing of semirings is done in this
book, for books on semirings are very rare.

The notion of loops and loop rings can be had from [71-2,
74-5]. Loop structures are also constructed using modulo
integers of odd order.

Construction of a new class of loops.

Let Ly(m) = {e, 1, 2, ..., n}; n > 3 and n is an odd integer.
m is a positive integer such that m < n and (m, n) = 1 and
(m—-1,n)=1withm<n.

Define on L,(m) a binary operation * as follows:

(1) e*i=i*e=1iforallie Ly(m)

(i1) i*i=eforallie Ly(m)

(1i1) 1*j=twheret=(m;— (m- 1)) (mod n) for
alli,j € Ly(m),i#j,i#eandj=#e.

Then L,(m) is a loop. We give one example.

Consider the following the table of
L/(4)={e, 1,2,3,4,5,6,7 which is as follows:
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is a loop of order 8. We just give the physical interpretation of
the operation in the loop L,(m).

We denote by ‘I’ by the indeterminate; I* = I and for the
notion of neutrosophic rings refer [52, 80]. The concept of
finite neutrosophic complex modulo integers can be had from
[82].

Further for the notion of dual numbers, special dual like
numbers and special quasi dual numbers refer [83, 87-8].

Finally the concept of non associative subset new
topological space can be better understood by referring [85].

Throughout this book;
C(Z,)={a+Dbir|a,beZ, i; = n-1}
denotes the finite complex modulo integers.

Zoul),Qul), Rul,(Cul)and{(Z,UI)
are the neutrosophic rings.

(Z"Uu {0}, (Q uUhu {0}and (R" UYL {0}
denote the collection of all neutrosophic semirings.
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L,(m) will denote a finite loop of even order n + 1, with
n >3, an odd number and m <n with (m, n) = 1 = (n—1, m).

For the concept of Smarandache zero divisors, Smarandache
idempotents, Smarandache semirings, Smarandache rings etc
refer [79].



Chapter Two

SUBSET NON ASSOCIATIVE SEMIRINGS
USING GROUPOIDS

In this chapter we for the first time study the new concept of
subset non associative semirings using groupoids. It is pertinent
to keep on record that it is difficult to define semirings which
are not rings, that are non associative. We using the notion of
subsets easily define non associative subset semirings which are
not rings. These non associative subset semirings are basically
constructed using groupoid rings and groupoid semirings and
subset groupoid rings and subset groupoid semirings.

DEFINITION 2.1: Let S = {Collection of all subsets of R, a
groupoid ring or a groupoid semiring}; S under the operations
U and My is a semiring defined as the subset non associative
semiring; where U, is ‘+’of R and Mg is the x on R.

We will first illustrate this situation by some examples.
Example 2.1: Let S = {Collection of all subsets of the groupoid

ring ZsG with G = {{g, g, ..., 8} Where g, = 1, g = 2,
23=3,g4=4,g5=5 and gs = 0 with *, (g3, g¢); that is;
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g¥g = GFgt@:*gs
86t 86 = Lo
g1 *g = &g " g

= g3+gs=g;andsoon}}

be the subset non associative semiring of the groupoid ring Z;G.
Clearly S is a non associative subset semiring.

Let A= {3g,} and B= {4g,} € S. A+B = {3g,; +4g,}
that is ‘+’ operation on G is used, which is the U, given in
definition.

A+B =B+Aforall A,B € S.

A*B ={3g *4g)}
={3x4 (g * )}
= {12 [g:g1 + g2}

= {12 [gs + g}
={2[gs+ g¢]} (*isthe N, given in the definition).

However A*B=B * Aforall A,B € S and
(A*B)*C=A * (B *C)in general forall A, B, C € S.

Let A= {2g, + g}, B= {3g, +4g;} and C = {gs} € S.
Consider
A*B = {2g1+g2* 3g1+4g3}

={2g; *3g; + g *3g +2g; *4gs + g *4g3}
= {2g123 + 32186 T 2283 + 32186 T 22123 + 42326 T+

283 + 42386}
={2g3+3g¢ + g6 + 326 + 285 + 4g6 + g6+ 4g6}
= {42 + g [

Consider

B*A ={3g +4g; *2¢g +g}
={3g * 2g, +3g * g +4g; *2g +4g * g}
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= {3g123 + 28186 + 32183 + 2286 + 42383 + 28186

+4g3g3 + 2286}
= {3g; +2g¢+ 323+ g¢ + 423 +2g¢ + 423 + g6}
= {4g3 + gﬁ} e 1I

I and II are equal.

Take A = {g3},B={g} andC={g4} €S

A*B)*C= {gs*g}*C

{gsx gt gxge *C

{8t g6} * g4

2383 1 2486 T 2623 T LaLs

gt gt gt g

= {gs+3g6} I

A*{g * g}

A* {gogs + 2age)

A * {2g6}

{gs * 2g6}

12385 T 2266}

= {g +2g¢} II

A (B *C)

Clearly I and II are distinct so the operation on S in general
is non associative.

Let A= {g;} and B= {g,} be in S.

A*B = {g * g}
= {2123+ 286}
= {2+ g} I

B*A ={g:*g}
={&* gt 218}
= {g6 T 2}
{286} 11

I and II are not equal so A * B # B * A in general for A, B
€ S. Thus {S, +, *} is a non associative semiring of finite order
which is also non commutative.
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Example 2.2: Let S = {Collection of all subsets of the groupoid
semiring (Z"W{0})G} be a subset non associative semiring of
the groupoid semiring (Z'U{0})G where G is given by the
following table;

Xs | Xy [ Xo | Xg [ X4 | X5 | Xg | X | X4
6 X4 X2 X0 X6 X4 X2 X0 X6
X, | Xg | Xy | Xy [ Xo | Xg | Xy | X5 | X

Take A = {8x; + 3x,, 5X7, 2X5} and B = {2x,, 4x;3} € S.
To find A + B and A * B.
Clearly

A+B = {8x; +3x; + 2xo, 8x; + 3x; + 4x3, 5x7 + 2X,,
5X7 + 4X3, 2X5 + 2X0, 2X5 + 4X3} 1sin S.
Consider

A*B = {(8X1 + 3X2) * 2X0, 5X7 * ZXO, 2X5 * 2X0,
(8X1 + 3X2) * 4X3, 5X7 * 4X3, 2X5 * 4X3}
= {16x,16%4, 10X, 4X,, 32x4 + 12X6, 20X, 8%4} € S.

Consider
B * A = {2X0 * (8X1 + 3X2), 2X0 * 5X7, 2X0 * 2X5, 4X3 *

(8x; + 3xy), 4x3 * 5x7, 4x3 * 2Xs}
= {16x416x4, 10X,, 4X¢, 32X4 + 12X,, 20x¢, 8x4} € S.
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Wesee A * B=B * A. Thus S is a non commutative subset
semiring of the groupoid semiring. Let us take A = {5x,, X3},
B = {3x;} and C = {x4, 8x5} € S.

To find

(A*B)*C
= ({5%2, X3} * {3x7}) *C
= {5%, * 3x7, X3 * 3x7} *C
= {15x¢, 3Xo} * {x4 8Xs}
= {15x¢ * X4, 3%¢ * X4, 120x¢ * X5, 24%X0 * X5}
= {15X4, X0, 120X2, 24X6} . |

Now we find
A*B*C)

= A ({357} * x4, 8x5})

= A * {3x7 * x4, 24%7 * X5}

= A * {3xs, 24x4}

= {SXZ, X3} * {3X6, 24X4}

= {15x; * x¢, 33 * X¢, 120%, * X4, 243 * X4}

= {15X0, 3X2, 120X4, 24X6} cee II

Clearly (A *B) * C= A * (B * C), as [ and II are different.
Thus S is a subset non associative, non commutative semiring
of infinite order.

Example 2.3: Let S = {Collection of all subsets of the groupoid
ring Z190G where G is given by the following table;
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be the subset non associative semiring of finite order of the
groupoid ring Z,,G.

For A = {5ay, 5a,} and B = {2a,, 2a, + 4a3, 4a; + 2a,, 6a;}
inSwesee A*B={0} and B* A= {0}.

Thus S has subset zero divisors.
Take A = {4a;} and B = {2a, + 3a,, a4} € S.
We now find
A*B = {433} * {231 + 332, 34}

= {43.3 * (2&1 + 332), 433 * 3.4}

= {833 * a;+ 1233 * ap, 433 * 34}

= {8a, + 2a,, 4a,} |
Consider
B*A ={2a;+3a, a4} * {4a3}

= {(2a; + 3a,) * 4a3, a4 * 4a3}

= {8a; * a3 + 2a, x a3, 4a, * a3}

= {8x3 + 2a,, 4a,} 11

Clearly I and II are not equal so S is not a commutative
subset semiring.

Take C = {8a,, 4a,} € S.
We find for the same A, B € S; (A*B)* C and A*(B*C).
Clearly (A *B) * C

= {832 + 231, 434} * {831, 432}
(from equation I we have put value of A * B)

= {(832 + 23.1) X 831, (83.2 + 231) * 432, 48.4 * 88.1, 4214 * 48.2}
{4211 * a + 68.1 * ai, 2&2 * a+ 88.1 * ap, 234 * aj, 634 * az}
= {a, + 6ay, 2a, + 8ay, 2a3, 6a,} |
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Consider A * (B * C)

= A * ({2a; + 3a,, a4} x {8a;, 4a,})
= A* {631 * a + 432 * aj, 8&4 * ai, 8211 * a + 232 * ap,
da, * ap}
= {4a3} * {63, + 4a,, 8as, 8a, + 2a,, 4a,}
= {483 * Ay + 68.3 * ai, 2&3 * as, 233 * a4+ 833 * ao, 633 * az}
= {433 + 631, 23(), 234 + as, 631} |

I and II are distinct so (A * B) * C= A * (B * C) in general
for A, B, C € S.

Thus S is a non commutative, non associative subset
semiring of finite order. But S has subset zero divisors.

Example 2.4: Let S = {Collection of all subsets of the groupoid
ring Z;G where G is given by the following table;

SEYEREN RS AR RS
0|80 |84 |8 |8 |8 |8 |85
g |8 |8 | 84|88 |8 |8 |8
8, |8 |8 |80 |88 |8 |8 >
85 |8 |8 |8 |80 | 84| 8 |85
4|85 |8 |8 |8 |80 |8s4]|8
g5 | 8 |8 |8 |8 |8 |80 |84
86 |84 |8 |85 |8 |8 |8 |80/

be the subset non associative semiring of the groupoid ring Z;G.
Clearly S is both non associative and non commutative and is of
finite order. Clearly S has no subset idempotents or subset zero
divisors.

Example 2.5: Let S = {Collection of all subsets of the groupoid
lattice LG where L is the lattice given by
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and G is a groupoid given by the following table;

X 18 | & |8 |8 8|8 |8 |8
80 |80 |8 |84 |8 |80 |8 |84]|8

g |82 |8 |8 | 84|82 |8 |8 |84
8y | 84|82 |80 |8 | 81|82 |80 |8
85 | 86 |84 | 82|80 |8 |88 80
4180 |8 |84 |8 |8 |8 |84]|8:
s |82 |80 |8 |84 |8 |8 |8 |84
s |84 |82 |80 |8 | 8482|808
87 |8 | 84|82 |80 |8 |84 |8 |80 )

be the subset semiring.

Let A = {dgs + eg) + egq, dg, + egs} and B = {fg, + fg;, fgs}
e S. It is easily verified A * B = {0}. Thus S has subset zero

divisors.

However we do not know whether we have a set P € S such
that P * P = {0}.

Example 2.6: Let S = {Collection of all subsets from the lattice
groupoid (groupoid lattice) LG where L is a chain lattice given

by C9:

Clearly S is a non associative subset
semiring. Further S is also a non commutative subset semiring.
S is of finite order and S has subset zero divisors.
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and G is the groupoid given by the following table;

18 88 |8 8 [8)
o |80 |85 |84|8 |8 |8
1 |84 |8 |8 |8 |80 |8
818 |8 |8 |8 (8|8 »
85 |80 |8 |81 |8 |8 |8
B4 |84 |8 | 82|81 | 80|85
85 [ 8 | & |8 |85 |8 |85 )

be the subset non associative semiring.

We see S has no subset zero divisors. But S has subset
idempotents.

A = {a;g;, ag3, g3} is such that A * A = A. So this subset
semiring has no subset zero divisors but has subset idempotents.

Example 2.7: Let S = {Collection of all subsets of the groupoid
semiring LG where L is the lattice given by
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and table for G is as follows;

1808 |8 8|8 |8 |8 |8 | & |8 |80 |8
gO gO g4 g8 gO g4 g8 gO g4 g8 gO g4 gs
g |8 |8 |81 |8 |8 |8:1|8 |8 |81|8 |8 |8u
8 |86 |80 |82 |86 |80 |82 |86 |80 |8 |8|8iw0 |82
83 |8 | & |8 |8 |8 [8 |8 |8 |8 |8 | & |8
g4 gO g4 gS gO g4 gS gO g4 gS gO g4 gS
s | 83|87 |81 |8 |8 |8 |8 |8 |81 |8 |87 |8 >
26 |86 8108 |8 |80 |2 |8 |80|8 |&|80]|8&
g7 g9 g] gS g9 g] gS g9 gl gS g9 gl gS
Zs |80 |84 | 8 | 80| 8s |8 |80 |8 |8 |8B]84s|8
8o |83 |87 |81 |8 |87 |81 |8 |8 |81|8 |8 |8
810 [ 86 | 810 | 82 |86 |10 | 82 |86 | 810 |82 |86 |80 |82
811 |8 | 8 |85 |8 |8 |8 |8 |8 |8 |8 |& gs/

be the subset non associative semiring. Clearly S has subset
idempotents and subset zero divisors.

Further S is both non commutative and non associative

subset semiring of finite order.
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We take A = {ags}, B={dg;} and C = {hg;} € S.
We find
(A*B)*C)*B

=(({ags} *{dgi})) *C)* B

= ({dgs} * {hgs}) * {dg:} = {dhg; * g3} * {dg}

= {hgo} * {dg:}

= {hdgy * g}

= {hg;} I

Consider
A* [({B}* {C}) * B]

=A* [({dgi} * thgs}) * {dgi}]

= A *[{dhg;} * {dg}]

=A* {hg; * g/}

= {ags} * {hg,} = {ahgs * g}

= {hg;} Il

We see I and II are identical so we see this set of elements
satisfies the Bol identity.

Now we take A = {ig¢} and B = {hg; + gg4} € S.

We see A* B= {0} and B * A = {0}. Thus S has non trivial
subset zero divisors.

Take A = {hg,} € S,wesee A* A=A and B= {agy} € S
we see B * B=B.

Thus S has subset idempotents. S has nontrivial subset zero
divisors.

Example 2.8: Let S = {Collection of all subsets of the groupoid
ring ZG where G is given by the following table;
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*

80 |8 |8 |8 |8 |8 |8 |8 [& |8 )
8o |80 |82 |84 |8 |8 |80 |8 |8:|86|8s
|8 |8 |8 |8 |8 |8 |8 |8 |8 |8
8y |82 |84 |86 |85 |8 [82]|8:|8 |88
8 |8 |85 |8 |8 |8 8|8 |8 |8 |&
84|84 |86 |8 |80 |8 [84]|8 |8 |8 |8 >
s |85 |87 |8 |8 |8 |85 |8 |8 |8 |8
86 | 86 | 8s |80 |82 |84 |8 |8 |80 |8 |84
87187 |8 |8 |8 |8 |8 |8 |8 |8 |8
s | 8 |80 |82 |84 |86 |8 |80 |8 |84]8
8 |8 |8 |8 |8 |8 |8 |8 |8 |8 |8

be the subset semiring of the groupoid ring ZG.

Clearly S is non commutative and non associative. S has no
subset zero divisors.

S has subset idempotent viz; A = {gs} for A* A=A. ButS
is of infinite order.

In view of all these we have the following theorem.

THEOREM 2.1: Let S = {Collection of all subsets of a groupoid
ring RG such that R is a field (finite or infinite) and G has no
subset zero divisors but a non associative groupoid such that
G *G c G (that is G * G # G) which has no subset

idempotents} be the subset semiring of the groupoid ring RG.
Then S is a non associative subset semiring which has no subset
zero divisors and subset idempotents.

Corollary 2.1:  Suppose in the theorem 2.1; RG has
idempotents then S has subset idempotents.

The proof of both the theorem and corollary are direct and
hence left as an exercise to the reader.
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Corollary 2.2: Suppose in the theorem 2.1, RG has zero
divisors then the subset semiring has subset zero divisors.

Proof follows from the simple fact that if x.y =0, X, y € RG
then if take A = {x} and B = {y} in S then A * B = {0} hence
the claim.

Now we study the result when the groupoid has zero
divisors then what can be said about the groupoid rings.

It is first important to keep on record that in the groupoid G
in most case do not have identity that is an element e € G such
that eg = ge = g for all g € G and ee = e. Another problem is
even if eg = g with ¢’ = ¢ we may not have ge = g that is we
may have only one sided identity that is right or left so when we
define the notion of groupoid ring ZG we see the nature of Z is
not preserved for Z x ZG as G has no identity. Elements in

ZG are of the form ag and their sums, so a € Zthena ¢ ZG ifa
is different from zero. However as 1 € Z we see
GcZGasl.g=gforallg e G.

Keeping all this in mind we work with the subset semirings
of the groupoid rings.

Example 2.9: Let S = {Collection of all subsets of the groupoid
ring LG where L is a lattice given by

1

pa¢
p ds
p Ay
p A3

p A
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and G is the groupoid {Z, *, (3, 2)}} be the subset semiring.

Clearly the subset semiring is non associative but S has
subset zero divisors as G has zero divisors.

For take A = {4} and B= {6} in S.

Wesee A*B = {4} * {-6}

= {4* (-6)}
= {4x3+(-6)}
= {12 - 12} = {0}.

Infact S has infinite number of subset zero divisors. Clearly
L being a chain lattice has no zero divisors. We see G is an
infinite groupoid and L is only a finite lattice. However S is an
infinite subset semiring having infinite number of subset zero
divisors. S is non associative and non commutative.

Example 2.10: Let S = {Collection of all subsets of the
groupoid semiring (R™ U {0})(G) where G = {Q", *, (8, 17/4)}}
be the subset semiring of infinite order. Clearly S is a non
commutative and non associative subset semiring of infinite
order. Clearly S is a non commutative and non associative
subset semiring of infinite order which has no subset zero
divisors and subset idempotents.

Example 2.11: Let S = {Collection of all subsets of the
groupoid ring Z;;G where G is the groupoid given by the
following table;

10 g |g & |8 |8)
olojololo]lo]oO

g |88 |8 |8 |8 |8;
g |0[0]0]0]|O0 0>

8808888 |8
g lojofolololo

85 |8 |8 |8 |8 | & |& )
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be the subset semiring of the groupoid ring;

2,G= {Zaigi

a,€”Z,ge€G, 1<i<5},

We see the subset semiring is non associative; has subset
zero divisors and subset idempotents.

Let A = {go + g4, 524 + 2, 384, 722, 522 + 724} and
B ={3g;, 5g4 + 82, 984 + &, 10g: + g4} € S.

Wesee A * B={0}. However B * A = {0}.

We see S has right subset zero divisors which are not left
subset zero divisors as well as left subset zero divisors which
are not right subset zero divisors.

Take A = {0, g5, g4} and B = {3g3, 10g5, 2g5 + g5} be in S.
Clearly A * B= {0}, however B * A = {0}.

Here we see in the groupoid ring Z,,G; Z;; is a field
however, Z,,G has zero divisors as G has zero divisors.

Example 2.12: Let us consider the S = {Collection of all
subsets of the groupoid ring Z,,G where G = {0, g1, g, g3, L4,
gs} is given by the following table;

108 8 |8 |88 )
0108 |8 |88/ &
g |8 |8 |8 |0 8|8
210 ]¢g |8 |88 |& >
g |8 |8 |8 |0]8|eg,
g, 10|85 |8 |88 |8
& (& & & |0 |8 |8
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be the subset semiring of the groupoid ring Z;,G. S has subset
zero divisors and subset idempotents.

Take A = {2g;, 4g;, 8g3} and B = {g3, 6g;} € S.

Wesee A*B={0}and B * A = {0}.

A*A={0}and B*B={0}.

We see S has subset zero divisors and subset nilpotent
elements.

Example 2.13:

Let S = {Collection of all subsets of the
groupoid ring Z¢G where G = {0, g1, g, g3, ..., g1} 1S given by
the following table;

2|8 |8 |8 |8 |8 |8 |8 |8 |8 |80
8| 08 [0 |8 |0 g |0]|g|0|g]|0]g
g |8 |8 |& |8 |8 |8 & |& & |& | & |&
8 |8 |8 [ 8|8 |8 |8 |8 |8 |8 |8 |8 |8
83 |85 |80 |85 |8 |8 |8 |8 |8 |8 |8 |8 |8
84 | 84|80 |84 |80 |84 |80 |84 |8i0|84|80] 84|80
s | 8 |81 |8 [8i1 |8 |8 |85 |8 |8 |8i1]|8s |8 >
8o |8 | 0|8 |0 18 |0 |8 [8 |8 |08 |0
87187 |8 |8 |8 [8 |8 [8 |8 [8 |8 |8 |8&
s |83 |82 |8 |82 |8 |8 |8 |8 |8 |8 |8 |8
9 |8 |8 |8 |8 |8 |8 |8 [8 |8 |8 |8 |8
10 [ 810 | 84 810 | 84 |Bi0 | 84 [Bi0| 84 [8i0| 84 |80 | 84
11 |81 |8 |8 |8 |8 |8 [81i|8s |8Bi|8s |8 gs]

be the subset semigroup of the groupoid ring Z¢G. S has subset
zero divisors, subset idempotents and is non associative and non
commutative of finite order.
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A = {3g), g45g10, gs} and B = {5g¢} € S.

We find
B*A= {3g5, 5g65 5g6: 5g5} = {3g65 5g6} |
A*B={3g,* 5g¢, g4 * 526, 5810 * 5g6, g6 * Sgey ... 1l

Wesee A *B =B * A asIandII are distinct. So S is a non
commutative subset semiring which is non associative.

Let A= {3g},B={5g,+g;} and C = {2g, + 8gy} € S.
A*(B*C)

=A*({Sgt+ g} * {224+ 8g0})

=A* {(5g2+ g3) * (2g4 + 8g10)}

=A*{10g, * g4+ 2g3 * g4 +40g, * g0+ 823 * gio}
=A* {4gy +2g; + 4g, + 2¢g5}

= {3g1} * {2g +4g;}

= {0} I

Consider (A * B) * C

=({3gi1} *{Sg;tg)p) *C

=(3gi1} * Szt &) *C

={15g * g +3g * g} *C

= {3g1 +3g7} * {224 + 810}

= {6g * g4+ 0687 * g4+ 24g, * g0+ 2487 * g0}

= {0} 11

We see I and II are equal so for this set of A, B, C € S we
sceA*(B*C)=(A*B)*C.

Let A= {2g,}, B={g;} and C= {4g,} € S.
We find (A * B) * C
=({2g:} *{&)) * C

={2g1* g} *C
= {2g7} * {4g4}
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=12 x4g7 * g4}

Now we find A * (B * C);
=A* (B *C)

= A* ({gs} * {4g4})

=A* {4g; * g4} = {2g,} * {4gs}

= {2g * g3}

= {2g7} 11

For this triple

(A*B)*C=A*(B*C)asandII are distinct.

We can find many A, B, C € S with
(A*B)*C=A*B*C).

Example 2.14: Let S = {Collection of all subsets of the
groupoid ring RG where G is the groupoid given by the
following table;

108 |8 |8 |8 |85 |8 |8 |8
00 |8, |8 |8 |8 |8 |88 |8
8 84 |8 |8 |8 |8 |8 |8 |80
8 |85 |8 |8 |8 8|8 [8&]0]8g
218 |8 |8 |8 |8 |8 |0 |8 |8
8|8 |8 |8 |8 |8 |0 |88 g3>
85 18 |8 | & [8& |0 |8 |8 |8&|&
8 |8 |8 |8 |0 |8 |8 |88 |8
g |8 |8 | 0|2 |8 |8 |8 |8 |8
gs | & 0 g4 |8 |8 |87 |88 gl]

be the subset semiring of the groupoid RG.
We know RG is of infinite order but non associative.

However RG is a commutative subset semiring which is
non associative.
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We have subset idempotents and subset zero divisors in S.

We can have substructures for these subset semirings as
subset subsemirings and subset ideals of subset semiring. Let S
be a subset semiring we call P < S to be a subset subsemiring if
P itself is a subset semiring under the operations of S.

We call P to be a subset ideal if for allp € Pand s € S;
p*sands*p e P.

If one of p * s or s * p alone is in P we see P is only a right
or left ideal and not an ideal.

We now give examples of substructures of subset semirings.

Example 2.15: Let S = {Collection of all subsets of the
groupoid ring ZgsG where G is the groupoid given by the
following table;

108 |2 |8 |8 |85 |8 |8 |8 |8 |80 &
010 |85 |8 [& |0 |8 |8 |8/|0 |8 |88
g | & (84|87 |8i0| & [84+|87 |80 & |84]8 |80
g, 8 |85 |8 |1 |8 |8 |8 |[&1]8 |8 |8 |8
85 |85 |8 |8 | 0|8 |8 |8 |0 |8 |8 [8]|0
g4 g4 g7 glO gl g4 g7 glO gl g4 g7 glO gl
gS gS gS gll gz gS gS gll g2 gS gS gll gz >
8 |8 [89| 0 |8 [8 |8 |08 |8 |[8]|0]eg;
27187 |80 |8 |8 |8 (80| 8 |88 [80]|8 |84
8 | 85 |81 |82 |85 |8 |81 |8 |8 |8 |88 |8
89 [ & | 0 |8 |8 |8 |0 ]85 |8 |8&]|0]|8]8&
€0 |80 | 81 |84 |8 |80 |8 |8 |8 808 [80]8
i1 |81 |8 |8 |8 |81 |8 |8 |8 |8i|8 |8 |8 j

be the subset semiring of the groupoid ring ZsG.
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Let Pl =

{Collection of all subsets of the subgroupoid

{0, g3, g6, Lo} } = S. P, is a subset subsemiring of S.

Clearly P, is not a subset semiring ideal of S only a subset

subsemiring of S.

Take P, = {Collection of all subsets of the set {2, 5, 8, 11}
c G} < S; P, is a subset subsemiring of the subset semiring.
Clearly P, is a subset ideal of the semiring S. Infact both P, and
P, are one sided subset ideals and not two sided subset ideals.

Example 2.16: Let S = {Collection of all subsets of the lattice

groupoid LG where L is a lattice

and the groupoid G is as follows:

*10 g |8 |8 |8 |8 |8 |8)
010 |8 |2 8|0 |8 |88
2 18 |0 g |2 |8 ]|0]|8g]s
g |8 |8 |0 |g |8 |8 |0]g
8 |8 848 | 0|8 |8 (8]0
8,10 18 |8 |8 |0 |8 |88
g |2 | 0|8 |8 8]0 |8]8&,
2o |88 |0 |8 |8 |8 |08
g |8 |8 |8 |0 |8 |8 |8 |0




Subset Non Associative Semirings using Groupoids | 31

be the subset semiring of the lattice groupoid LG. S has subset
zero divisors.

Take P; = {Collection of all subsets of the set LT where
T=1{0,2,4,6; cG}cS.

We see P; is a subset subsemiring of S; P, is also a subset
semiring ideal of S. So P, is both a subset subsemiring as well
as subset semiring ideal of S.

In view of all these we have the following theorem.

THEOREM 2.2: Let S = {Collection of all subsets of a groupoid
ring or groupoid semiring} be the subset non associative
semiring of the groupoid ring ZG or groupoid semiring ZG.

Let P; < S be a subset semiring ideal of S then P, is a subset
subsemiring of the subset semiring S. However if P, is a subset

subsemiring then P; in general need not be a subset semiring
ideal of S.

The proof is direct hence left as an exercise to the reader.

Also the examples given substantiate the claims of the
theorem.

We see if the groupoid ring RG is such that G is a
Smarandache groupoid then we define S to be a semi
Smarandache subset non associative semiring of the
Smarandache groupoid ring.

However if the subset non associative semiring S is to be a
Smarandache subset non associative ring then S must contain a
proper subset which is a subset associative semiring.

Infact S is a Smarandache strong subset non associative
semiring if S contains a proper subset P — S which is an

associative ring.

We will first illustrate this situation by some examples.
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Example 2.17: Let S = {Collection of all subsets of the
groupoid ring ZG where the table of G is given in the following;

101 [2]3]14]5)
0(0(3(0(3]|0]3
11141414
2125125215 >
31(3/1013(0(3(0
414|1114]|114]1
505(2(5(2|5 2)

be the subset non associative semiring of the groupoid ring ZG.

We see S is a Smarandache strong subset non associative
semiring as S contains P where P is a subset associative ring.

Take P = {{a;} | {a;} € {singleton sets of the semigroup ring
ZM where M = {1, 4} < G, is a semigroup of the groupoid G
that is G is a Smarandache groupoid}}.

Clearly P is a subset associative ring in S. Hence S is a
Smarandache strong subset non associative semiring of the
groupoid ring ZG.

Further if we take N = {2, 5} < G then ZN is an associative
ring (semigroup ring) contained in ZG; further if
B = {Collection of all subsets of the ring ZN} and
W = {{a} | a; € ZN} then W is a subset associative ring
isomorphic to ZN by a isomorphism n({a;}) = a; for a; € ZN and
{ai} € W. So W=ZN.

Hence S is a Smarandache strong subset nonassociative
semiring of ZG.

Example 2.18: Let S = {Collection of all subsets of the
groupoid semiring (Z" U {0})G where G is the groupoid given
by the following table:
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*10[1]|2]34)
0(0(413]|2]1
1{2(110]14]3
2141321 0>
311(014(3]2
413(2(1(0|4/

be the subset non associative semiring.

Take (Z" U {0}) (g) where g = 4 € G is a semigroup in the
groupoid G. We see (Z' U {0})g={ag|aec Z U {0}}isa
semifield isomorphic with Z" U {0}.

Thus S is a Smarandache subset non associative semiring as
S contains subset B < P = {subsets of the semifield (Z'U{0})g}
where B = {{ag} | ag € P} is a semifield isomorphic with
Z" U {0} by an isomorphism {ag} > aforeverya e Z" U {0};
sothat B=Z" U {0}.

Example 2.19: Let S = {Collection of all subsets of the
groupoid lattice LG where the lattice L is given by L =
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and G is a given by the following table;

*

O
_

WINI—] O] O] 0] Q] N Dn
——

O[O0 Q|| N BV~ O
RPN~ OO0 QI[N WNn| —
O 0| Q| N DN | K| W~
W= OO0 I[N N W
O[O0 Q| AN N B W~
AW O|0] QI[N N W
O[O0 Q|| N AW~
Bl W]~ OO0 Q|| n|
O| 0| Q| NN | K| W —|O|

O| 0| Q| N DN | W~ O

AN
—

be the subset non associative semiring of finite order.

Take P = {0, 5} < G which is a semigroup in G. Consider
TP; Take M = {Collection of all subsets of the semigroup lattice
TP where P= {0, 5} and T =

—
_/

Let B = {{a;} € M} < S; B is a subset semiring not a
Smarandache subset semiring.
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If we take {6} € G; then
W= {{ag} |g=6anda; € T} = Sand

W is a semifield so S is a Smarandache subset non associative
semiring.

Example 2.20: Let S = {Collection of all subsets of the
groupoid ring Z;G where G is a groupoid given by the following
table;

*10[1]213(4(5]6]7)
ololelal2lol6]4]2
11l 7]s]3]1]7]5]3
212lol6al2]0]6]4
331753175>
a4lal2lolel4a]2]0]6
s|s|3lt]7]s]3]1]7
6l6lal2lolel4a]2]0
717]s5]3[1]7]5]3]1)

be the subset non associative semiring of the groupoid ring Z,G.

A={4} cGand B= {1, 7} < G are semigroups of (G, *).
Let M = {Collection of all subsets of the semigroup ring Z;A
(orZ:B)} = S; P={{ag} |ae Z;and g € A} < S. Pis asubset
ring.

Thus S is a Smarandache strong subset non associative
semiring. W = {{ag} |a € Z; and g € B} < S is a subset
associative ring.

Example 2.21: Let S = {Collection of all subsets of the
groupoid ring Z,G where G is a groupoid given by the following
table;
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*11 |a |a,|a, |a,)
1|1 ]a |a,|a,;|a,
a, | a a, |a, |a
a, |a,|a |1 |a;|a, >
a, |a;|a,|a | 1]a,
a, |a, |a;|a,|a |1 )

be the subset non associative semiring of the groupoid ring Z,G.

G is a Smarandache groupoid as {1, a;} = P; are semigroups;
1<i<4.

Let
B; = {Collection of all subsets of the semigroup ring Z,P;}
be the subset associative semiring for 1 <i<4.

Thus S is a Smarandache subset non associative semiring.

Example 2.22: Let S = {Collection of all subsets of the
groupoid ring Z;,G where G is the groupoid given by the
following table;

e g |8 |8 8|8 |8 |8)
€1 € |8 |8 |8 |8 |8 |8 |8
g |8 | © |8 |8 |8 |8 |8 |84
g, |8 |8 | © |8 |8 |8 |8 |8
8518 |8 |8 | € |8 |88 |8 >
4 |84 |8 |88 |8 | € |8 |8 |8
s |85 |8 |87 |8 |8 | © |8 |8
s |86 |87 |84 |8 |8 |8 | € |8
2718 |8 |8 |8 |8 8 |& | ¢)

be the subset non associative semiring of the groupoid ring
Z,,G.
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G is a Smarandache groupoid with e as its identity. Further
we see S is a Smarandache subset non associative semiring.

We can define the notion of Smarandache subset non
associative subsemiring and Smarandache subset non
associative semiring ideal as in case of usual non associative
semirings. We see the subset non associative semiring given in
example 2.22 is commutative.

In view of all these examples we have the following
theorems.

THEOREM 2.3: Let S = {Collection of all subsets of the
groupoid ring RG where R is a ring and G a groupoid} be the
subset non associative semiring of the groupoid ring RG.

If G is a Smarandache groupoid then S is a Smarandache
strong subset non associative semiring and conversely if S is a
Smarandache strong subset non associative semiring then G is
a Smarandache groupoid.

Proof is direct and hence left as an exercise to the reader.

THEOREM 2.4: Let

S = {Collection of all subsets of the groupoid semiring PG} be
the subset non associative semiring of the groupoid semiring
PG. S is a Smarandache subset non associative semiring if G
has subset T such that T is a semigroup, then PT is a subset
associative semiring and conversely if S is a Smarandache
subset non associative semiring then G is a Smarandache
groupoid if G has no identity.

Proof is direct and hence is left as an exercise to the reader.

Let S be a subset non associative semiring we call a subset
subring V of S to be a normal subset subring if

(1) aV=Va

i)  (Vx)y=V(xy)
(iii) y(xV)=(yx)V forall x,y,a € V.
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The subset non associative semiring is simple if it has no
subset normal subrings.

The subset non associative semiring S is normal, if

) xS = Sx
(i) S(xy)=(Sx)y
(ii1) y(xS) = (yx)S forall x,y € S.

We define for the subset non associative semiring S the
notion of centre.

Centre of S, C(S)= {x € S|xa=ax forall a € S}.
We give some examples of them.
Example 2.23: Let S = {Collection of all subsets of the

groupoid ring Z;;G where G is the groupoid given by the
following table;

be the subset non associative semiring of finite order.

We see G is a normal groupoid. If G is a normal groupoid
then we define S to be a normal subset non associative semiring.
Thus S in example 2.23 is normal subset non associative
semiring.
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Example 2.24: Let S = {Collection of all subsets of the
groupoid ring Z,G where G is given by the following table;

2 |33 |34 |85 |35 |37 | 8y 39\

5 37}

be the subset non associative semiring of the groupoid ring Z,G.
We see G is not a normal groupoid.

Thus the subset non associative semiring S is not a subset
normal non associative semiring.

Now we can define conjugate subset non associative
subsemirings of a subset non associative semiring of a groupoid
ring (groupoid semiring).

We will first illustrate this situation by some examples.

Example 2.25: Let S = {Collection of all subsets of the
groupoid ring Z4G where G is given by the following table;



40 | Subset Non Associative Semirings

a7 a7 a10 a1 a4 a7 a10 a1 a4 a7 a10 a1 a4
a8 a8 all a2 aS aS a11 a2 aS aS a11 a2 a5
a9 a9 a'0 a3 a’6 a9 a'0 a3 aé a’9 aO a3 a6
a10 a10 a1 a4 a7 a10 a1 a4 a7 a10 a1 a4 a7
all all aZ aS a8 all aZ aS a8 all a2 aS aS}

be the subset non associative semiring of the groupoid ring Z4G.

Take M; = {Collection of all subsets of the subgroupoid
ring Z,K where K = {ay, a3, ag, a9} < G} < S be the subset non
associative subsemiring of S.

Let M, = {Collecton of all subsets of the subgroupoid ring
Z,H where H = {a,, as, ag, a;1} < G be the subgroupoid of G} <
S be the subset non associative subsemiring of S.

We see M, and M, are conjugate subset non associative
subsemirings of S.

For M| = xM, or Mpx and M; N M, = ¢ for some x € M.

Thus we have the concept of conjugate subset non
associative subsemirings.

We now as in case of any other non associative structure
define in case of non associative subset semirings the notion of
inner commutative.
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We have seen examples of commutative subset non
associative semiring.

Example 2.26: Let S = {Collection of all subsets of the
groupoid ring Z,;G where G is given by the following table;

1O 1]2]3]4)
0(0(3(1]4|2
1{3(114]2]0
211(4(2|0 3>
314(2|10(3]1
41210314

be the subset non associative semiring of finite order of the
groupoid ring Z,G.

Clearly SG is a commutative non associative subset
semiring.

Now we see as in case of a non associative subset semiring
S we define S to be inner commutative if S has atleast two
commutative subset non associative subsemirings.

If it has only one commutative subset subsemiring then we
call S to be weakly inner commutative.

We will give examples of this concept and discuss their
related properties.

Example 2.27: Let S = {Collection of all subsets of the
groupoid ring ZG where G is given by the following table;
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be the subset non associative semiring.

This S is not commutative has subset non associative and
non commutative subsemirings.

Let S; = {Collection of all subsets of the subgroupoid ring
ZH, where H; = {a, a3, a¢, a9} < G given by the table;

be the subset non associative and non commutative subsemiring
of S.

S, = {Collection of all subsets of the subgroupoid ring ZH,
where H, = {a,, as, ag, a;,} is given by the following table;
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a, | as | g | ay
a, | ag | a5 | &, | dy
as | a; | A | a5 | @,
Qg | a, [a; | 3 | a5
| as [ a, |a; | ag

be the non commutative and non associative subset subsemiring
of the subgroupoid ring ZH,.

Clearly ZH, n ZH, = ¢ but both of them are of infinite
order. Also S; N S, = ¢ and S; and S, are infinite non
commutative and non associative subset subsemirings of S.

Consider S; = {collection of all subsets of the subgroupoid
ring ZH; where H; = {a;, a4, a;, ajo} < G is given by the
following table;

* a1 a4 a7 a'10
a1 a4 al aIO a7
a'4 a7 a'4 a'1 alO
a'7 a10 a'7 a4 a1
alO al alO a7 a4

be the non associative non commutative subset subsemiring of
the subgroupoid ring ZH;.

We see S; N Sy = {¢}. All the three subset subsemirings
are non commutative and non associative and are disjoint. We
see this subset semiring is not strictly non commutative;

for take A = {a¢} and B = {ap} in S.
A*B = {ag} * {ao}

= {as * ao}
= {a()} e 1
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Consider B¥A = {ao} * {a¢}
= {ap * a}
= {ag} 1l

I and II are identical this S has elements A, B such that
A*B = B*A so S is not a strictly non commutative subset

semiring of ZG.

Hence S; is also not a strictly non commutative subset
subsemiring of S of the subgroupoid ring ZH;.

Consider S, we take A = {a,} and B = {ag} € S,.

Wesee A*B = {a} * {ag}

= {a, * ag}

= {az} 1
ButB*A = {ag} * {a,}

= {ag * a}

= {az} 1I

We see I and II are identical so A*B = B*A in S, so S, 1s
not a strictly non commutative subsemiring of the subgroupoid
ring ZH,.

Finally we study whether S; is strictly non commutative.
Consider A = {a;} and B = {a;} in S;.
Consider

A*B  ={a;} * {as}
= {a; * a7}
= {310} 1

Now B*A = {a;} * {a,}
= {37 % a]}
= {aio} 1I
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We see I and II are identical thus S; is also not a strictly non
commutative subset subsemiring of the subgroupoid ring ZHs.

Example 2.28: Let S = {Collection of all subsets of the
groupoid ring Z,G where G is the groupoid given by the
following table;

be the subset non associative semiring of finite order. Clearly
S is a commutative semiring.

Let A= {1+a,} €8S.

We see

A*A={(1+a)* (1 +ap)} = {0}

so S has subset nilpotent elements of order two.

Infact B= {1 +a,} in S is such that

B*B ={l+a}*{l+ay}
={(I1+a)*(1+a)}={0}.

B is also a subset nilpotent element of S.
Consider D= {1l +ay+a; +a,} €S
D * D = {0} is a subset nilpotent element of S.

We see S has also subset units take P = {1 +a; + a,} € S

P*P ={(1+a0+al)*(l+ao+a1)}
={1*1+1*a+1*al+ay*1+ay*ay+
a* ata *l+a *a+a *a}
={l+ao+a1+ao+al+l+a2+az+l}

= {1}
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Thus P is subset unit in S.

It is easily verified M = {1 + a; + a,} in S is also a subset
unit in S.

Example 2.29: Let S = {Collection of all subsets of the
groupoid ring Z,G where G is the groupoid given by the
following table;

%
e |a,|a |a,|a;|a,)

a, |a, |a, |a, |a,|a, | e)

be the subset non associative semiring of the groupoid ring Z,G.

Wesee A= {{e+tay+a +a+a;+a,0}} <Sisasubset
semiring ideal of S.

We define for subset non associative semirings the notion of
left semiring semiideal subset non associative semiring. A non
empty subset B < S is a left semisubset semiring ideal of S if

(1) B is a subset subsemiring.
(i1) x’b e Bforallx € Sand b € B.

Similarly one can define the notion of subset right semiideal
of a subset semiring S. We call B to be a subset semiideal if it
is both a subset right semiideal as well as subset left semiideal.

Interested readers are requested to supply examples.

Now on similar lines we can define strong subset left
semiideal and strong subset right semiideal of a subset semiring.
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We say if in a subset non associative semiring S we have a
closed subset A (A a subset of S which is closed under the
operation * such that A is a subset subsemiring of S).

We call A the strong subset semiring semiideal of S if
(xy)s € A (s(xy) € A) for every pair of subsets x and y in S
and s in A.

We also expect the interested reader to provide examples of
this notion [79].

Now we finally define the notion of Smarandache left
semiideal of a subset non associative semiring (Smarandache
right semiideal of the subset non associative semiring S). Let S
be a non associative subset semiring. A non empty subset A of
S is said to be a Smarandache subset left semiideal of S if

(i) A is a S-subset subsemiring of S (That is A is a
Smarandache subset subsemiring of S).

(ii))x’s € Aforallx € Sands € A.

On similar lines we can define the notion of Smarandache
subset right semiideal of the subset semiring. If A is both a
subset left Smarandache semiideal as well as a subset right
Smarandache semiideal we define A to be a Smarandache
semiideal of the subset non associative semiring S.

Example 2.30: Let S = {collection of all subsets of the
groupoid ring LG where L

a;

XX

de Ay
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and G = {Z, (3, 4), *}} be the non associative subset semiring.
We can find substructures of S.

The reader is left with the task of finding subset units and
subset zero divisors if any in S.

Example 2.31: Let S = {Collection of all subsets of the
groupoid ring Z,G where G is the groupoid given by the
following table;

be the subset non associative semiring of the groupoid ring Z,G.

Take A= {1 +ap+a; +a,} and B= {1 + a3} € S we see
A * B = {0}. Choose X = {a, + ao} and Y = {a, + a;} eS.
Further A * X = {0} and B* Y = {0}, but X * Y = {0}.

Thus we see S has subset S-zero divisors we just give the
definition of the notion of Smarandache subset commutative
pseudo pair S of a subset non commutative semiring of a
groupoid ring (groupoid semiring).

Let A < S be a S-subset non associative subsemiring of S.

A pair of subsets X, Y € A which are such that
X *Y =Y * X is said to be a Smarandache subset pseudo
commutative pair (S-pseudo commutative pair) of S if

X*¥A1*Y)=Y*(A; *X) or (Y *A)) *Xor
Y=Y*Y*A)*XorY *(A; *X)forall A; € A.
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If in the S-subset subsemiring A, every subset commutative
pair happens to be a Smarandache pseudo subset commutative
pair of A then A is said to be a Smarandache pseudo
commutative subset semiring. We say a non empty subset of a
subset non associative semiring P of the subset semiring S to be
a closed net in S; if P is a closed set and P is generated by a
single element.

Example 2.32: Let S = {Collection of all subsets from the
groupoid ring Z,G where G is given by the following table;

2 | 33 | Ay)

0 a4)
be the subset non associative semiring of the groupoid ring Z,G.
Consider P={ay+a,;} € S,

P* ={ay+a;} * {a,+a
= {(ap +ay) * (ap +a;)}
={a0+a1+a4+a2} e S.

P’ = {(ap+a)) *(ap+a +a,+ay)}
={ayt+tastaz+a ta+a +ta,+a;}
={2a0+2a3+2a1+a2+a4} e S.

P = {{2ap+2a;+2a; +ay+as} * {ap+a}}
= {23.0 + 23.1 + 23.2 + ayq + as + 2a4 + 23.0
+2a; +a;+as}
= {430 + 434 + 431 + 233 + 232}.

We see P e S generates a subset non associative
subsemiring and A = {P, P>, ..., P'} {t < o} is a closed subset
net of S.
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Take M = {a,}, then M itself is a closed subset net of S.
Each N; = {a;} € S, 0 <1<4 are closed subset nets of S.

We say if for every A, B € S (S a subset non associative
semiring of a groupoid ring RG) satisfies (A*B)" = A*B for
n =n(A, B) > 1, then we define S to be a strongly regular ring.
Let S be a subset non associative semiring and P < S be a S-
additive subset semigroup of S. P is called the Smarandache n-
capacitor group of Sif x" P — P foreveryx € S,n> 1.

Example 2.33: Let S = {Collection of all subsets of the
groupoid ring Z,G where G is given by the following table;

*
A | A |3y |85 18, | a0

a4, | 2y )
be the subset non associative semiring of the groupoid ring Z,G.
Take P = {Collection of all subsets of the subgroupoid ring

Z,H where H = {ay, a,, a4} is a subgroupoid of G given by the
following table;

be the subset non associative subsemiring of S.
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Clearly P is a Smarandache subset semigroup and x" P < P
for every x € S. Hence P is the Smarandache subset n-capacitor
group of S.

Let S be a subset non associative semiring of a groupoid
ring RG. A subset P of S is a radical if

1) P is a subset ideal of S.

(i1) P is a nil subset ideal.

(ii1) T/P where (T = {Collection of all subsets of
R}) has no subset non zero nilpotent subset
right ideals.

We can define similarly the notion of Smarandache radical
subset semiring ideal of S.

We now proceed onto describe subset subring left link and
subset subring right link of a subset non associative semiring of
a groupoid ring.

Let S be a subset non associative semiring of a groupoid
ring RG. We say a pair A, B € S has a weakly subset
subsemiring link with a subset subsemiring P in S \ {A, B} if
either A € P*B or B € P*A or used in the strict sense and we
have a subset subsemiring;

Q< S Q=P such that
B =Q*A (or A =Q*B).

We say pair A, B € S is one way weakly subset
subsemiring link related, if we have a subset subsemiring
P < S\ {A, B} such that for no subset subsemiring;

WcS\{A,B} wehave B=S * A,

We define for a pair A, B € S to have a Smarandache subset
subsemiring link relation (S-subset subsemiring left link
relation) if there exists a S-subset subsemiring P in S\ {A, B}
such that A € P*Band Y € P*A.
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If it has both a Smarandache subset left and subset right link
relation for the same S-subset subsemiring P then we say A and
B have a Smarandache subset subsemiring link (S-subset
subsemiring link).

We say A, B € S is a Smarandache weak subset
subsemiring link (S-weak subset subsemiring link) with a S-
subset subsemiring P in S \ {A, B} if either A € P*B or B €
P*A (or used in strictly mutually exclusive sense) we have a S-
subset subsemiring Q # P such that B = Q*A (or A = Q*B).

We say a pair A, B € S is said to be Smarandache oneway
weakly subset subsemiring link related (S-oneway subset
weakly link related) if we have a S-subset subsemiring P < S\
{A, B} such that A = P*B and for no subset subsemiring Q = S
\ {A, B} we have B = Q*A.

Let S be a subset non associative semiring of a groupoid
ring. A Smarandache subset subsemiring X of S is said to be
Smarandache essential subset subsemiring (S-essential subset
subsemiring) of S if the intersection of X with any other S-
subset subsemiring is zero. If every S-subset subsemiring of S
is a Smarandache essential subset subsemiring of S then we call
S to be a Smarandache essential subset subsemiring.

Example 2.34: Let S = {Collection of all subsets of the
groupoid ring Z,G where G is given by the following table;

*
a, [ a; | a, | ay)

be the non associative semiring of the groupoid ring Z,G.
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We see

P, = {Collection of all subsets of the groupoid ring Z,[a,]}
be the subset subsemiring of S. P, = {Collection of all subsets of
the subgroupoid ring Z,[a,, a;] < Z,[ap a; a, a;]} be the subset
subsemiring of S. P; = {Collection of all subsets of the
subgroupoid ring Z,[a,, a3, ag] < Z[ao, a1, ay, a3]} be the subset
subsemiring of S. P, = {Collection of all subsets of the
subgroupoid ring Z,[ay a; ax] < Z[ae, a1, 3y, a3]} be the subset
subsemiring of S.

We see S is not a essential subset semiring or S does not
contain even a single essential subset subsemiring.

Several of the results when we study for subset non
associative semirings S may not be true for every element in S
how ever if we have subset subsemiring in which the results
hold good we accept it to be Smarandache special subset
semiring for that result.

In most cases we see the subsets of S behave in an hap
hazard way. Finally we are interested in defining topologies of
these subset non associative semiring of a groupoid ring.

In first case if we define on
S = {Collection of all subsets of a groupoid ring RG} the subset
non associative semiring then T = {S’, U, N}, usual union ‘U’
of sets and intersection ‘"’ of sets; T is the usual topological
space of subset semirings.

However we can define new special topology on S with U,
and Ny,

ForA,BeS, Au,B={a+b|ae Aandb e B} and
AnyB={a*b|ae Aandb € B} then T, = {S, Uy, Ny} is a
special subset semiring topological space where A N, B #
BnyAand(AyB)mC#A Ny (B, C) for A,B,C € T,.

Further AUA=Aand AnNA=AinT.
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Butin T,; Au, A# A and A N, A # A in general. Thus we
get two topologies on S.
We will first illustrate this situation by some examples.

Example 2.35: Let S = {Collection of all subsets of the
groupoid ring Z,G where G is given by the following table;

*la|lb|c|d
alalc|al|c
blajcla]c
clafc|alc
dlafc|al|c

be the subset non associative semiring.

LetA={b+a+c,atc+da,a+d}
and B={a+c,a+d,c+b} eS.

AuB={a+tb+c,atc+d,a,a+td,atc,c+b}and
Au,B={b,d,c,c+d,b+c+d,0,a,a+b+c,b+d}.

Wesee AUB=#AuU,Bfor A, B €S in general.

Now consider A N B = {a+d} but

AnyB={(b+ta+c)*a+c,(at+c+d)*(a+c)a*(a+l),
(atd) * (atc), (b+atc) * atd,
(atctd) * (at+d), a * (a+d) (a+d) * (at+d),
(b+atc) * (ct+b) (atct+d) * (ctb),
a* (ctb) (atd) * (ctb)}

={c+a+a+a+a+a,a+a+a+a+a+a,a+a,
atatata,atatat+tct+ct+c,atatatct
ctc,atc,atct+tcta,atctatct+atec,
atct+ta+ctatc,atc,atctc+a}

={c+a,0}.
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Wesee AnB=AN,B.

Thus (T, U, M) is the usual topology of subset non
associative semirings and {T,, U,, M,} is the new non
associative special topology on subset non associative semiring
S. We see both have same basic set S except in T we take S’ =
S U {¢} but are different topologies on S.

Example 2.36: Let S = {Collection of all subsets of the
groupoid lattice LG where L is the lattice

1

0

and G is the groupoid given by the following table;

*10(1(2]3
0(0(3]2]1
1({2{1]0]3
21013121
312(1(0]3

be the subset non associative semiring of the groupoid lattice
LG.

Example 2.37: Let S = {Collection of all subsets of the
groupoid lattice LG where L is a chain lattice given below;

p 1

pa
X5
p A3

°0
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and the groupoid G is given by the following table;

%

8 |8 |8 | &)
g[8 |8 |8 | &
2 |2 |8 |& |8
8|08 |8 |8
g |8 |8 |8 |8&)

be the subset non associative semiring.

Let A = {a;g, + a3g; + go + a3g3, g} and
B = {a;g; +ag, +asgz; +ap} € S.

Wefind A UA=A
= {aig + asg) + go + asgs, g}
and
ANA ={agt+ag +g +ag, & =A.

Consider

AUn A= {g+asg + gt ags, aig T asg T asgs + g, L}
# A.

A A= {g), a1g +a3go + 2, (12 + a3g + go + asgs) *
(a1g + asg + go + a3g3)}

= {22, & T &80, a1 * & T aza, g * @, la,
g¥e,taa g tatalazg,®g taa;
gi*gita lg*g tagazgs*gtagm*g+
as.l g *gotgo*gotaslg*gtara
S¥giazaz g *gstl.azgo*gstas.azg® gy

= {2, & T a3y, a1 T a3go T a1Z T a3zgo + azgz +
a3g tazgy +a;go +asg tazg + g tazg +
a;g1 + asgs + agit asgs}
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={g, &+ a3go, a1 + a3y + a3z +azg + g +
asgy +aigo}
#A.

Thus we see {T, U, N} and {T,, U,, M,} are distinct subset
non associative semiring topologies of finite order.

Example 2.38: Let S = {Collection of all subsets of the
groupoid ring ZG where G is the groupoid given by the
following table;

18 | & 8 |8 |88 |8 &)
80 |80 |8 |84 |8 |80 |8 |84]|8
g1 |82 |80 |8 |84 |8 |8 |86 |84
8y [ 848 |80 |8 | 88|80 |8
83 | 86|84 |8 |80 |8 |84|8 |8 >
4 |80 |8 [ 84|82 |80 |8 |84]8
s | 82|80 |8 |84 |8 |8 |8 |84
8¢ |84 |82 |80 |8 | 81|82 |80 |8
€7 |8 [ 84|88 |8 |8 |8 |8 )

be the subset non associative semiring of ZG of infinite order.
{T, U, N} and {T,, Uy, M} (T = T,) are two subset non
associative semiring topologies of infinite order.

Wesee if A= {gy+ g3+ 5g,4g +7g;+2g4+3g;,} €8S
then A UA=Aand AN A=A but
AUy A= {gy+8g+5g +4g +2g4+3g7} #A.

AnA={(go+g +52) *(g+ g +52), (g +g+52)*
(4g1 +7gs +2g4+3g7), (4g1 + 7g3 +2g4 + 3g7) *
(g0 t+gs+5), (4g +7g3 +2g4 +3g7) *
(4g) + 7g3 +2g4 +3g7)}
#A.
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Thus we see the two topological spaces are different.

Infact AmyAzAand (A B) "y C=A Ny, (B, C) for
A,B,C e Sin (T,, Uy, My).

Example 2.39: Let S = {Collection of all subsets of the
groupoid semiring (Z" U {0}) G where G is a groupoid given by
the following table;

*legle e e ]e]es]g]|e ||
o |80 | |8 |8 |84 |80 |8 |8 |8 |8
gl gS gl g7 g3 g9 gS gl g7 g3 g9
gZ gO g6 g2 g8 g4 gO g6 g2 g8 g4
g3 (8 [ & [87 (8|8 [8 |8 [8& |8 |8
g4 gO g6 gZ gS g4 gO g6 gZ gS g4 >
gS gS gl g7 g3 g9 gS gl g7 g3 g9
6 |80 [ 86 [ 82 |8 |84 |80 |8 |8 |8 |84
g7 gS gl g7 g3 g9 gS gl g7 g3 g9
s [0 | |8 |8 |80 |80 |8 |8 |8 |2
2 |8 |8 |2 e e (e e |e|e]|e

be the subset non associative semiring of the groupoid semiring
(Z" U {0}) G. We see both the topological spaces associated
with {T, U, N} and {T,, U,, My} are unique and distinct.

Further we see if A = {5gy + 6g; +8g4, 2g¢ + g3 + g7} and
B={2g, +gs} € Sthen A U A=A and

ANA=A.
AUB ={2g, + gs, 5go + 683 + 8g4, 280 + g3 + g7}.

Now

Ay B ={(5go+6g;+8g) * (2g1 +gs), Qg+ g3+ g7) *
(2g1 + gs)}
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= {10go * g + 12g3 * g, + 16g, * g, + 5gp * gs +
623 * gs + 824 * gs, 420 * g1 T 223 * g1 + 287 % g
+2g0 * gyt g3 * gyt g * g

= {10gs + 12g;, + 16gs + 5gg + 623 + 8gg, 4g +
2g) +2g3+ g3+ g3}

= {26gs + 12g; + 13gg + 623, 8g1 + 4g3}.

AU, B={5g)+6g;+8gs+2g +gs 280+ g3 tg;+
g3 +2g}.

Thus we get two distinct subset non associative semiring
topological spaces of infinite order.

Now we can for any subset non associative semiring S take
the collection of all subset semiring ideals. On the subset ideals
we can define a topology with usual ‘U’ and n. Of course A U
B for any two subset semiring ideals results in a ideal generated
by A and B.

We know A m B is an subset semiring ideal. Thus if P
denotes the collection of all subset ideals of S. {P’, U, N} is a
subset semiring ideal topological subset semiring space.

Nothing prevents us from building another new subset ideal
topological space {P, u,, N,} where A U, B generates a subset
ideal of S. We see {P, u,, N,} is also a new subset ideal
nonassociative topological space of the subset semiring.

Interested reader is expected to construct examples of these.
Thus so far with a given subset semiring we are in a position to
associate four distinct topological spaces.

We can also for a subset non associative semiring S,
consider the collection of all subset subsemiring of S and if
M = {Collection of all subset subsemirings of S} then we can
give two different topologies on M.
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{M', U, N} where A U B for A, B € M is defined as the
subset subsemiring generated by A and B. Thus {M, U, N} is
defined as the subset subsemiring topological space of the
subset non associative semiring S.

Now if we define on M; U, and N, then we assume A U, B
generates a subset subsemiring and A N, B also generates a
subset subsemiring and {M, U, M,} gives a new subset
subsemiring topological space of the subset semiring S of a
groupoid ring.

Hence we have defined 6 distinct topologies on S.

Now we can have several topologies on S by defining the
concept of set subset semiring ideals of a subset semiring of a
groupoid ring.

To this end we just define the notion of set subset semiring
ideals of a subset semiring of a groupoid ring.

DEFINITION 2.2: Let S be the subset non associative semiring
of a groupoid ring (groupoid semiring). Let P < S be a proper
subset of S. Let M < S be a subset subsemiring of'S.

We say P is a set subset semiring left ideal of S over the
subset subsemiring M of S if for allp € Pand m € M, mp € P.

On similar lines we can define set subset semiring right
ideal of S over the subset subsemiring. If P is both a set subset
semiring right ideal of S over M as well as set subset semiring
left ideal of S over M then we define P to be a set subset
semiring ideal of S over the subset subsemiring M of S.

We first give some examples of them.

Example 2.40: Let S = {Collection of all subsets of a groupoid
ring ZsG where G is a groupoid given by the following table;
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* 18 |8 |8 | &)
o |8 |8 |8 | &
g |8 |8 |8 |8
g[8 |8 |8 | &
8| 82| 8 |80 |8

be the subset non associative subset semiring of the groupoid
ring Z4G.

Let M = {{3go}, {31}, {32}, {323}, {3g4}, {0}} {3go +
3gi}, 1380+ 32}, ..., {323+ 324}, ..., {380+ 31 + 32 +3g3 +
3ga}} S

Take the set
P={{2g0}, 0, {284}, {21 + 223}, {280 + 21 + 22> + 2g3}} < S.

P is a set subset semiring ideal of the subset semiring S over
the subset subsemiring M of S.

Example 2.41: Let

S = {Collection of all subsets of the groupoid ring ZG} be the
subset non associative semiring of the groupoid ring ZG where
the table for the groupoid G is as follows:

*

0|8 |8 |8 |84]8s
o |8 |8 |8 |8 |8 |8
1184 |8 | 84|81 |84 8
2,8 |8 | & |8 |8 |8
5| 8 |8 |8 |8 |8 |85
84|84 |8 |8 |8 |8 | &
85 |82 |85 |8 |85 |8 |8

Take M = {Collection of all subsets of the groupoid ring
Z(go, &, g4) < ZG given by the table:
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* 18 |8 |8
8o | 8o | 8o | 8o
2,8 |8 |8&
84|84 | 84|84

be the subset subsemiring S.

P={Collection of all subsets of 27(go, 22, 24), 5Z(go, L2, L4),
77(g0, g2, g4)} be the set subset semiring ideal of the subset
semiring S over the subset subsemigroup M.

P, = {Collection of all subsets of 19Z(go, 2, g4), 237(go, 2>,
g4)} < S, P, is again a set subset semiring ideal of the subset
semiring S over the subset subsemigroup M of S.

Consider P, = {Collection of all subsets of 43Z (go, 22, 24),
537(go, g, g4)} < S is also a set subset semiring ideal of the
subset semiring S over the subset subsemiring M of S.

Thus it is pertinent to keep on record that we can for a given
subset subsemigroup M of S have several set semiring ideal
subset semirings of S over that subset subsemigroup M of S.
Infact there are infinite number of subset set semiring ideals of
S over M.

In view of this example we define W = {Collection of all set
subset semiring ideals of S over a fixed subset subsemiring M
of S}.

We can on W give two topologies one usual topology with
U and M and another a new topology U, and M.

Thus we have two distinct topologies on W.
Example 2.42: Let S = {Collection of all subsets of the

groupoid ring Z4G where G is a groupoid given by the following
table;
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*

80 |8 |8 |8 |8 |8)
g0 |8 |8 |8 |8 |8 |8
118 |8 |8 |8 |8 |8
8 [ 8 |80 |8 |8 |8 |8 p
85 | 8 [ 8 |8 |8 |8 |8
4180 |8 |8 |8 |8 |8
85 |88 |8 |& |8 |8)

be the subset non associative semiring. Clearly S is of finite
order.

Take M = {Collection of all subsets of the groupoid ring
Z4{go, &3} < Z4G} = S; M is a subset subsemiring of S.

Now P = {Collection of all subsets of Z4{go, 23}, Z4{g1, 2},
Z4{g,g5}} < S; P is only a subset of the subset semiring S.

Clearly P is a set ideal subset semiring of the subset
semiring S over the subset subsemring M of S.

W = {Collection of all subset set semiring ideals of S over
the subset subsemiring M of S}.

On W we can give two distinct topologies viz {W', U, N}
and {W, U,, My} they are the usual set subset semiring ideal
topological spaces of the subset semiring S over the subset
subsemiring M of S and new subset semiring set ideal
topological space of the subset subsemiring M of S respectively.

Example 2.43: Let S = {Collection of all subsets of the
groupoid ring Z¢G where G is given by the following table;
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18 |8 |8 |8 |8 |88 |8
gO gO gO gO gO gO gO gO gO
gl g2 gZ g2 gZ g2 g2 g2 g2
gZ g4 g4 g4 g4 g4 g4 g4 g4
S 8 |8 (8 |8 |8 |8 |8 |8}
g4 gO gO gO gO gO gO gO gO
gS gZ gZ gZ gZ gZ gZ gZ g2
6 |84 | 84 |84 | 84| 84| 848484
& 2 [ |8 |8 |2 |2 | 8| 8s)

be the subset non associative semiring of the groupoid ring Z¢G.

Take M = {Collection of all subsets of the groupoid subring
{0, 3}G < G; M is a subset subsemiring of the groupoid subring
{0, 3}G of the subset semiring S.

Take

Pl = {SUbSCtS of {0, 2’ 4} {g3’ gl}’ {O, 29 4} {gS, g7}} - S, Pl
is a subset set ideal of S over the subset subsemiring M of S.

We have several such set ideals over M but they are only
finite in number.

Consider W = {Collection of all set subset ideal of the
subset semiring S over the subset subsemiring M of S} < S;
we can give two distinct topologies on W; (W, U, N} and
{W, Up, Ny}

Thus by varying the subset subsemiring M of S we can get
several such topological spaces defined over M.

By this method we can get several distinct topological
spaces.

Interested reader can study them.
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Example 2.44: Let S = {Collection of all subsets of the
groupoid lattice LG where L is a lattice given by

and the groupoid G is given by the following table;

*10[1]2]3]|4|5]6]7]8]9)
olof4|8|2]l6l0|4]|8]2]6
1]2]6]0]4]8]2]6]0|4]|8
204(8(2|6l0l4|8]2]6]0
3lelol4al8|2]6|0]4]8]2
48260482604>
510(4|8|2]6l0|4(8]2]6
6l2l6lol4|8|2]|6]0]4]8
714(8|2l6l0l4|8]2]6]0
gl6(0(4|8|2]6[0[4]8]2
9lgl2l6lol4a|8|2|6|0]4)

be the subset non associative subsemiring of S over the
groupoid lattice LG.
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Take M = {Collection of all subsets of the subgroupoid
lattice LH where H = {0, 4}} < S be the subset subsemiring of

S.

P = {subsets from {0, as, aio, aof{go, 2}), L{g4s g},
L{gs gs}} < S is a set subset semiring ideal of the subset
semiring over the subset subsemiring M of S. (Here g; =1 for

i=0,1,2,...,9).

Example 2.45: Let S = {Collection of all subsets of the

groupoid lattice;

LG where L is

and G is a groupoid given by the following table

EEA NS
0|8 |8 |8 | &
g |8 |8 |8 |8
g |8 |8 |8 | &
8: (8|8 |8 |8)

be the subset non associative semiring of the groupoid lattice

LG.

b
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Take M = {Subsets of the subgroupoid lattice LH where

H = {ay, a,}} < S to be a subset non associative subsemiring of
S.

P = {subsets of the {a,, 0, a;}G}={2aig; | a; € {0, a4, a3}g; € G}
c S be a subset of S.

P is a set subset ideal of S over the subset subsemiring.
Example 2.46: Let S = {Collection of all subsets of the

groupoid semiring (Z"~ U {0})G where G is the groupoid given
by the following table;

be the subset non associative semiring.

Let M = {collection of all subsets of the groupoid semiring
(3Z'U{0})G} S be the subset non associative subsemiring.

P = {Subsets of 2Z'U {0})G, (7Z"U{0})G, (23Z"U{0}G}
c S is a subset semiring set ideal of the subset non associative
semiring over the subset subsemiring M of S.

Now we have seen examples of subset semiring set ideal
topological spaces of subset semirings over a subset
subsemiring over S.
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The advantage of defining subset semiring ideal topological
spaces is that we can have several subset semiring ideal
topological spaces for a given subset semiring depending on the
subset subsemiring.

We suggest the following problems for this chapter.

Problems:

1. Find some special properties enjoyed by subset non
associative semirings.

2. Let S = {Collection of all subsets of the groupoid ring Z,5G
where G is the groupoid given by the following table;

10 g |8 |8 |8 |8 |8 |8 |8 )
010 |8g,|8 |8 |8 |8 |88 |8
8 84 |8 |8 |8 |8 |8 |& &[0
8 |8 |8 |8 |8 8|8 [8]|0]|g
218 |8 |8 |8 |8 |8 |0 |8 |8
g4g7g2g6glg50g4g8g3>
85 |8 | % | & [8 |0 |8 |8 |8|8g
8 |8 |8 |8 |0 |8 |8 |8 |8 |8
g |8 |8 | 0|2 |8 |8 |8 |8 |8
8 |85 | 0 |2 |8 |8 |8 [8 |8 |8 )

be the subset semiring of the groupoid ring Z;5G.

(1) Find o(S).

(i) Can S have subset zero divisors?
(iii) Can S have subset idempotents?
(iv) Can S have subset S-zero divisors?
(v) Can S have subset S-idempotents?
(vi) Is S commutative?

(vii) Can this S be inner commutative?
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Let S = {Collection of all subsets of the groupoid ring Z,,G
where G is given by the following table;

18 |8 |8 |8 |88 |8 |8
gO gO gl g2 g3 g4 gS g6 g7
gl gl gO gS gZ g6 g3 g7 g4
S8 |8 |8 |8 |8 |e el
g 8|88 e le e e e}
g4 g4 g6 g3 g7 gO gl gS g2
gS gS g3 g7 g4 gl gO gZ g6
6 |86 |87 |84 |8 |8 |8 |8 |8
2,187 [ 8|8 |8 |8 |8 |8 |8)

be the subset semiring of Z;,G.
Study questions (i) to (vii) of problem 2 for this S.
Let S = {Collection of all subsets of the groupoid ring PG

where
P =

and G is given by the following table;
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10 g | |g|es]ss)
010 /g |8 |8 |8 |8
g |8 |8 |8 |8 |& |0
2|8 |8 |8 |&|0]|sgs
g |8 |8 & |0 |8 |8g
8 (8 |8 |0 |8 |8 |8
g |8 | 08|88 |8/

be the subset semiring of the groupoid lattice LG.

(i) Find subset zero divisors in S?

(i) Can S have subset idempotents?

(iii) Can S have subset semiring left ideals which are not
subset right semiring ideals?

(iv) Does S contain subset right ideals which are not left

subset semiring ideals?

(v) Does S contain subset subsemirings which are not
Subset semiring ideals?

(vi) Is o(S) < ?

(vii) Can S have subset nilpotent elements?

5. Let S = {collection of all subsets from the groupoid ring
RG where G is a groupoid as in problem 4 and R is the ring

Z4,} be the subset semiring of Z4,G.

Study questions (i) to (vii) of problem 4 for this S.

6. Let S, = {Collection of all subsets from the groupoid lattice
ring LG; G is the groupoid given in problem 4 and L is a

chain lattice which is as follows:
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a2

ap

ajo >

el
[
0 J

be the subset semiring of LG.

Study questions (i) to (vii) problem of 4 for this S;.

7. Let S, = {Collection of all subsets of the groupoid semiring
LG where L is as follows and G is given in problem 3;

1 A
L= a c
R T
0 J

be the subset semiring of LG.

Study questions (i) to (vii) of problem 4 for this S,.

8. Let S; = {Collection of all subsets of the groupoid ring
Z1,G where G is given by the following table;
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L0l g 18 |8 8|8 |8 |8)
010 |8 |8 8|0 ]|g|8]8
g (8 |0 |8 [8 [8 |0 8|8
8 (88 | 0|8 8 |8 ]|0]8
g g |8 |e |0 e (|0}
8| 08 |8[8 |0 |8 |88
85 18 |0 |8 |8 (8|0 |88
26 |88 |0 |8 |8 |8 |08
8 |8 |8 8 | 0|8 |8 |8 |0)

be the subset semiring of the groupoid ring Z;,G.
Study questions (i) to (vii) of problem 4 for this S;.

9. Let S = {Collection of all subsets of the groupoid ring Z,sG
where G is an in problem (8)} be the subset semiring of the

groupoid ring Z4G.

(1) Study questions (i) to (vii) of problem four of this S.

(i1) Find S semiring ideals if any in S.

10. Let S = {Collection of all subsets of the groupoid lattice
LG where G is as in problem 8 and L is the given in the

following;

1

\
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be the subset semiring of the groupoid lattice LG.
Study questions (i) to (vii) of problem 4 for this S.

11. Let S = {collection of all subsets of the lattice groupoid LG
where L = L; x L, where

L = and L, = a

£ d c d >

_
9
-

and G is the groupoid given in the following;

*

g |e | e e e e e e e)
010/ g |0 |g |0 g |0]|g|0]egs
gl gl gé gl gé gl gé gl g6 gl g6
2,18 (8|18 |8 |8 |8 8|8 (8 |8&
g3 g3 g8 g3 g8 g3 g8 g3 g8 g3 g8
g4 g4 g9 g4 g9 g4 g9 g4 g9 g4 g9 >
g5 18 |0]g |0 |g|0]g|0]g |0
g6 g6 gl g6 gl g6 gl g6 gl g6 gl
2,18 18 | & |8 |8 |2 |8 |2 |8 |8
gS gS g} gS g} gS g3 gS g3 gS g3
8o |8 |84 | Qo |84 |8 |8 |8 |88 |8

be the subset non associative semiring of the lattice
groupoid LG.
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12.

13.

14.

(i)  Find o(S).

(i1))  Find subset zero divisors in S.

(i)  Find subset idempotents in S.

(iv) Can S have S- subset zero divisors?

(v)  Can S have subset S-ideals?

(vi) Can S have S-subset subsemirings which are not
subset S-ideals?

(vii) Can S have only S-subset left semiring ideals which
are not subset semiring right ideals?

(viii) Give a subset S-right semiring ideal which is not a
subset left semiring ideal.

Let S = {Collection of all subsets of the groupoid ring
(Z3 x Zo) G where G is given in problem 11} be the subset
semiring.

Study questions (i) to (viii) of problem 11 for this S.

Let S = {Collection of all subsets of the groupoid ring
(Zs x Z7 x Z19)G, where G is a groupoid given in problem
11} be the subset semiring.

Study questions (i) to (viii) of problems 11 for this S.

Let S = {Collection of all subsets of the groupoid semiring
(Z"U{0})G, where G is the groupoid given in problem 11}
be the subset semiring of the groupoid semiring

(Z" U {0})G.

(1)  Is S commutative?

(ii)) Can S be a S-subset semiring?

(iii)) Can S have subset zero divisors?

(iv) Can S have subset zero divisors which are not subset
S-zero divisors?

(v)  Can S have subset S-idempotents?

(vi) Can S have subset S-subset ideals?

(vii) Is it possible for S to have right S-subset semiring
ideals which are not subset semiring left ideals?
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(viii) Can S have subset semiring ideals which are not
S-subset semiring ideals?

(ix) Give a S-subset subsemiring which is not a S-subset
semiring ideal.

15. Let S = {Collection of all subsets of the groupoid ring ZG
for G given in problem (11)} be the subset semiring.

Study questions (i) to (ix) of problems 14 for this S.

16. Let S = {Collection of all subsets of the groupoid ring Z,,G
where G = G; x G, groupoid given below the table of Gy;

and the table of G, is as follows:

*

g[8 |8 |8s]8s)
010 g |8 |8|8]|8
g |8 |8 |0 8|8 |8
g |8 (8|8 |8 |0 g5>
210 |g |8 |88 |g
88 | & |0 |8 |8 |8
8 (8 8 |8 |& |0 |8)

be the subset semiring.
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(i)  Prove S is non associative.

(i)  Is S non commutative?

(iii) Find subset zero divisors if any in S.

(iv) Can S have S subset ideals?

(v)  Find o(S).

(vi) Can S have S-subset subsemirings which are not
subset semiring ideals of S?

(vii) Is S a S-subset semiring?

(viii) Obtain any other special feature enjoyed by S.

17. Let S = {Collection of all subsets of the groupoid ring
(Z19 x Z5 x Zg) (G1 x Gy); G x G, given in problem 16} be
the subset semiring.

(i) Find the special features enjoyed by S.
(i1) Study questions (i) to (viii) of problem 16 for this S.

18. Let S = {Collection of all subsets of the groupoid semiring
L(G; x Gy) where L is the distributive lattice given by

XX

0
and G is the groupoid given in problem 16}.

Study questions (i) to (viii) of problem 16 for this S.



19.

20.

21.

22.

23.

24.

25.

26.

27.

28.
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Does there exist a special subset non associative semifield?

Does there exist a subset non associative semiring S which
has no subset zero divisors but only subset idempotents?

Does there exist a subset non associative semiring which
has only subset idempotents but no subset zero divisors?

Find a subset non associative semiring which has only right
subset semiring ideals and no left subset semiring ideals.

Does there exists a subset non associative semiring S in
which S has only left subset semiring ideals and no right
subset semiring ideals?

Give an example of a subset non associative semiring S
which has only subset ideals and does not contain subset
semiring right ideals or subset semiring left ideals. (S is a
non commutative subset semiring).

Does there exist a subset non associative semiring which is
not a Smarandache subset semiring?

Does there exist a Smarandache subset non associative
semiring which has none of its subset subsemiring to be
Smarandache?

Does there exists a Smarandache subset non associative
semiring S which has subset semiring ideals but none of
the subset semiring ideals of S is Smarandache?

Does there exist a Smarandache subset non associative
semiring S in which every subset semiring ideal is
Smarandache?
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29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Give an example of subset non associative semiring which
has subset S-zero divisors?

Does there exist a non associative subset Smarandache
semiring in which every subset zero divisor is a subset
S-zero divisor?

Does there exist a subset non associative semiring in which
no subset zero divisor is a subset S-zero divisor?

Give an example of a subset non associative semiring
which has subset S-idempotents?

Does there exist a subset non associative semiring in which
every subset idempotent is a Smarandache subset
idempotent?

Give an example of a subset non associative semiring of
finite order which is not Smarandache.

Give an example of a non associative semiring of infinite
order in which;

(1) All subset idempotents are subset S-idempotents.
(i1) All subset zero divisors are subset S-zero divisors.

Does there exist a subset non associative semiring of order
1432

Can a subset non associative semiring contain a proper
subset field?

Give an example of a finite subset non associative semiring
in which every element is a subset idempotent.

Does there exist a subset non associative semiring such that
every element is subset nilpotent?



40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

Subset Non Associative Semirings using Groupoids | 79

Give an example of a subset non associative semiring
which satisfies the subset right alternative law but not the
subset left alternative law.

Give an example of a subset non associative semiring
which satisfies the Bol identity.

Give an example of a subset non associative semiring
which satisfies the Moufang identity.

Does there exists a subset non associative semiring which
does not satisfy any of the standard identities?

If G is a Moufang groupoid will ZG be a Moufang
groupoid ring?

Can one say the subset S of a groupoid ring ZG where G is
a Bol groupoid be a subset non alternative semiring?

Give an example of a subset non associative semiring
which satisfies left alternative identity but not the right
alternative identity.

Does there exist a subset non associative semiring which
satisfies all the three identities viz., Moufang, Bol and
alternative?

Give an example of a subset non associative semiring S in
which no subset subsemiring is a S-right ideal of S.

Let S = {Collection of all subsets of the groupoid lattice
LG where G = {Z4, *, (3, 10)}} be the subset non
associative semiring of the groupoid lattice LG. The lattice
L is as follows:
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1
a
a
az < ay
az ag
o
ao an
0

(i) Find o(S)?

(i1) Is S a Smarandache subset semiring?

(iii) Prove S has subset zero divisors?

(iv) Can S have subset idempotents?

(v) Prove S has subset subsemiring which is not a

S-subset semiring ideal.

(vi) Can S have a subset semiring ideal which is not a

S-subset semiring ideal?

(vi))Can S have subset subsemirings which are not

S-subset subsemirings?

50. Let S be a subset non associative semiring of the groupoid
ring Z,3G where G = {Zy, *, (8, 3)}.

Study question (i) to (vii) of problem (49) in case of this S.

51. Let S = {Collection of all subset of the groupoid ring LG

where L is the lattice
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1
ag
a7
e
as ay
a3
ay [eh}
0

and G = {Z4, *, (2, 0)}} be the subset non associative
semiring of LG.

Study questions (i) to (viii) of problem (49) in case of this
S.

52. Let S = {Collection of all subsets of the groupoid ring LG
where L =

» |

p A5
X7
p A3
p Ao

® 3-1

* 0

and G = {Zyy, *, (1,2)} } be subset semiring of the groupoid
lattice LG.

Study questions (i) to (vii) of problem 49 in case of this S.
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53.

54.

55.

56.

57.

Let S = {Collection of all subsets of the groupoid ring Z4,G
where G = {Z43, *, (0, 13)}} be the subset semiring of the
groupoid ring Z4,G.

Study questions (i) to (vii) of problem 49 in case of this S.

Compare the subset non associative semirings given in
problems 52 and 53.

Let S = {Collection of all subsets of the groupoid ring LG
where L =

and G = {Z,, *, (4, 2)}} be the subset semiring.

Study questions (i) to (vii) of problem 49 in case of
this S.

If L in problem 55 is replaced by R = Z4, study questions
(i) to (vii) of problem 49 and compare both the subset
semirings.

Let S = {Collection of all subsets of the groupoid lattice
LG where L =



58.

59.

60.

61.
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a

a
as
a4

as

ag a7

0

and G = {Z,, *, (4, 3)} be the groupoid} be the subset non
associative semiring of the groupoid lattice LG.

(i) Can S have subset semiring ideals?

(i) Can S have subset S-right semiring ideals which are
not subset semiring left ideals?

(iii) Can S have S-subset semiring ideals?

(iv) Can S have S-subset left semiring semiideals which
are not S-subset semiring right semiideals?

(v) Can S have S-strong semiring left semiideals?

Does there exist a subset non associative semiring which
has no subset left or right subset semiring semiideals.

Give an example of a subset semiring which has only left
subset semiring semiideal and no right subset semiring
semiideals.

Give an example of a subset non associative semiring in
which every left subset semiring semiideal which is also a
right subset semiring semiideal.

Distinguish between the subset non associative semirings
which has subset semiring semiideal and those that subset
semirings which has no strong subset semiring semiideals.
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62.

63.

64.

65.

66.

Obtain some special features enjoyed by the subset non
associative semirings which has no strong subset semiring
right or subset semiring left semiideals.

Give some distinct features enjoyed by subset non
associative semiring and subset non associative semifield.

Characterize those subset non associative semirings which
has no S-subset semiring semiideals (right or left).

Does their exist a subset non associative semiring which
has Smarandache strong subset semiring right semiideals
but does not contain any Smarandache strong subset
semiring left semiideals?

Give an example of a Smarandache strong semiideal of a
non associative subset semiring S. Let S = {Collection of
all subsets of the groupoid semiring LG where L =

and G is a groupoid given by the following table;



67.

68.
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e 8|8 |8 8|8 |8)
€1 € |8 |8 |8 |8 |8 |8
g |8 | € |88 |8 |8|8
g, |8 |8 | © |8 |84 |8 |8& >
5|8 |84 |8 | € |8 |8 |8
2,088 |8 |8 | © |8 |8
85 |85 |84 |8 |8 |8 | € |8&
86 (8 |8 |8 |8 |8 (8| ¢)

be the subset non associative semiring.

(i) Can S have S-left subset semiring semiideals?

(i1)) Can S have S right subset semiring semiideals?

(iii) Can S have right subset semiring ideals which are not
S-subset semiring semiideals?

(iv) Can S have strong left semiring subset semiring
semiideals?

(v) Can S have S-subset semiring left or right semiring
semiideals?

Let S = {Collection of all subsets of the groupoid ring Z,G
where G = {Zy, *, (10, 3)}} be the subset non associative
semiring of the groupoid ring Z4G.

Study questions (i) to (v) of problem 66 for this S.

Let S = {Collection of all subsets of the groupoid lattice;
LG where L =
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69.

70.

71.

72.

1
a3
s
; ’ N
a7

ag

S\
R

a9 a
a4 ‘ a

0

and G = {Zg, *, (3, 0)} be the groupoid} be the subset non
associative semiring of the lattice groupoid LG.

Study questions (i) to (v) of problem 66 for this S.

Is S given in problem 68 a S-strong subset regular
semiring?

Can S given in problem 68 be S-quasi commutative?

Give an example of a subset Smarandache commutative
subset semiring.

Give an example of a subset non associative semiring S
which is a Smarandache subset semi normal subring of S.



73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.
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Give an example of a Smarandache strongly commutative
subset non commutative semiring.

Give an example of a Smarandache generalized subset left
semiring semiideal of a subset non associative semiring.

Give an example of a strong subset left semiring semiideal
of the subset non associative semiring.

Let S be the subset non associative semiring.
Can S be a subset J-semiring.

Does there exists a subset non associative semiring which
is a subset Lin semiring?

Does there exist a subset non associative semiring which is
a subset pre J-semiring?

Does there exists a subset non associative semiring which
is a subset E semiring?

Can S the subset non associative semiring be a S-zero
square subset semiring?

Does their exist a subset non associative semiring S which
is a zero square subset semiring?

Find a subset non associative semiring S in which every
element generates a subset closed net.

Does there exist a subset non associative semiring which is
a subset Lin semiring?

Describe the special features enjoyed by the subset non
associative semiring which is a subset pre J-ring.
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85.

86.

&7.

88.

&89.

90.

91.

92.

93.

94.

95.

96.

97.

Give an example of a subset non associative semiring
which is a subset pre J-ring.

Give an example of a subset non associative semiring
which is a Smarandache subset pre J-ring.

Compare the subset non associative semirings given in
problems 86 and 85.

Give an example of subset non associative semiring which
is a S- subset E-semiring.

Does there exists a subset non associative semiring which
is a subset E-semiring?

Enumerate the special features associated with subst non
associative semiring which is a subset E-semiring.

What are the special properties enjoyed by a subset non
associative semiring which is a subset P-ring?

Give an example of a subset non associative semiring
which is a subset zero square ring.

Give an example of a subset non associative semiring
which is a subset S-zero square ring.

Give an example of a subset non associative semiring
which is a subset y,-ring.

What are the special properties associated with a subset
non associative semiring which is a subset y,-ring?

If the subset non associative semiring of a groupoid ring
RG is a subset y,-ring, can G be a Moufang groupoid?

Give an example of a subset non associative semiring of a
groupoid ring which is a subset strong regular ring.
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98. Give an example of subset associative semiring of a
groupoid ring which is not a subset strong regular ring.

99. Give an example of a n-capacitor group of a subset non
associative semiring of a groupoid ring.

100. Will every subset non associative semiring of every
groupoid ring contain a subset S-n-capacitor group?

101. Let S = {Collection of all subsets of the groupoid ring ZG
where G = {Z4, *, (3, 10)}} be the subset non associative
semiring of the groupoid ring ZG.

(i) Find all ideals of S if
T = {Collection of all ideals of S}; show {T, Uy, Ny}
and {T, U, N} are subset ideal topological spaces of
subset semiring S.

(i) Find all subset subsemiring of S,
W = {Collection of all subset subsemirigs of S};
{W, U, "} and {W, u,, N,} are topological subspaces
of {T, U, N} and {T, U,, N,} respectively of subset
subsemirings of S.

102. Let S = {Collection of all subsets of the groupoid ring Z¢G
where G is the groupoid given by the following table.

*

2o | 8 |8 |8 | 8485 |8 |87 |8
o | 8o [ 80| 8 |80 |8 |8 |8 |8 |8
8 |8 [ 8 |8 |8 |8 |8 |8 |8 |8
82 [ 86 | 8 | 86 |86 |8 | 8 | 86 | B | s
85 | € |8 |8 [ |8 |8 | |8 |8
4|8 | 8|8 |8 |8 |8 |8 |8 |8
8s | 8 | 86 | 8 | 8 | 8 | 8 | & | & | &
6 | 8o | 8o |80 |8 |8 |8 |8 |8 |8
g7 18 |8 |8 |8 |8 |8 |8 8|8
8s | 86 | 86 | 8 | 8 | 8 | 8 | & | 8 | 86
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be the subset semiring of the groupoid ring Z¢G.

(i)  Let P = {Collection of all subset ideals of S}. Prove
{P, U, N} and {P, U,, N,} are two distinct subset
topological semiring ideal spaces of the subset
semiring.

(i) Let M = {Collection of all subset of the groupoid
lattice LG where L is lattice which is as follows:

and G = {Z», *, (4, 3)} be the groupoid} be the subset non
associative semiring.

(i) Let P = {Collection of all subset subsemiring of S};
find (P, U, M) and (P, Uy, My).

(i) Find o(P).

(iii) M = {Collection of all subset ideals of S}; find (M’,
U, N) and (M, U, Ny,) and find o(M).

(iv) Compare M and P.
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103. Let S = {Collection of all subsets of the groupoid ring Z,G
where G = {Zs, *, (4, 6)} } be the subset semiring.

(i) Let M = {Collection of all subset subsemirings of S}.
Find o(M) and show (M’, U, N) and (M, U, N,) are
two different subset topological spaces of subset
subsemirings of S.

(i)) P = {Collection of all subset ideals of S}. Find o(S)
and show (P’, U, N) and (P, U,, M,) are two distinct
topological subset semiring ideal topological spaces of
S (U and v, generates the smallest subset ideals).

(iii) Compare P and M.

@iv) Is o(P) > o(M) or o(M) > o(P)?

104. Let S = {Collection of all subsets of the groupoid lattice
LG where L =

and G = {Z, *, (4, 8)}} be the subset non associative
subset semiring of the groupoid lattice LG.

(i) Let P = {Collection of all subset subsemiring of S}.
Find o(P) and find the subset topological subset
subsemiring spaces of S, (P', U, M) and (P, U,, My)
and compare (P, U, N,) with (P’, U, N).
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105.

106.

107.

(i) Let M = {Collection of all subset semiring ideals of
the subset semiring S}.

(iii) Find o(M). Compare the two subset semiring ideal
topological spaces of the subset semiring S.

(iv) Find o(M). Compare (M, U, M) and (M, Uy, MNy).

Let S = {Collection of all subsets of the groupoid ring Z,,G
where G is given by G = {Zo, *, (5, 0)}} be the subset
semiring of the group ring Z,G.

Study questions (i) and (iv) of problem 104 for this S.

Let S = {Collection of all subsets of the groupoid ring Z,5G
where G is the groupoid {Z;, *, (3, 1)}} be the subset
semiring of the groupoid ring Z;sG.

(i) Find o(S).

(i1) Find all subset subsemirings M of S.

(iii) Find set subset semiring ideals of S over the subset
subsemiring M; € M.

Let S = {Collection of all subsets of the groupoid lattice
LG where L =

1

%0

ag ag

a;

and G = {Z5, *, (9, 2)}} be the subset semiring of the
groupoid lattice LG.
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(i)  Find all the subset subsemiring M of S; find o(M).

(ii))  Find all set subset semiring ideal of S over M; € M.
If P; = {Collection of all set subset ideal semiring of
S over M;} find o(P;) for every i.

(i) Is (P, U, M) a set ideal semiring subset topological
space of subset semirings of S over the subset
semiring M;?

(iv) Is (Pi, Un M) a subset set new semiring ideal
topological space of subset semiring of S over M;?

(v)  Compare (P, U, N) with (P, Uy, My).

108.Let S = {Collection of all subsets of the groupoid lattice
LG of the lattice L =

» 1

p A5
X
p A3
p A
b a;

* 0

and G = {Z5, *, (4, 3)}} be the subset semiring of the
groupoid lattice LG.

Study questions (i) to (v) of problem 107 for this S.

109. Let S = {Collection of all subsets of the groupoid semiring
(Z" U {01)G where G = {Z4, *, (0, 7)}} be the subset
semiring of the groupoid semiring (Z" U {0})G.

Study questions (i) to (v) of problem 107 for this S.
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110. Let S = {Collection of all subsets of the groupoid ring ZG}
be the subset semiring of the groupoid ring ZG where
G= {Zlg, *, (3, O)}

Study questions (i) to (v) of problem 107 for this S.
111.Let S = {Collection of all subsets of the groupoid lattice

LG where L is a lattice given in the following and
G = {Zy, *, (5,0)} where L =

a0

e

a;

o)
be the subset semiring of the groupoid lattice LG.

Study questions (i) to (v) of problem (107) for this S.
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112. Let S = {Collection of all subsets of the groupoid ring ZG
where G is the groupoid given by the following table;

* 1808 8 |8 |8 |85 8|8 |8 |8 |80 |8n)
o [8o |84 |8 |80|8s |8 |80|84 |8 80|88
1 (8|8 |81 |8 |87 |81 |8 |8 [81|8 |87 |8u
8 |86 | 810 |82 |86 |810|82|8|8iu0|82 |8 |88
83 |80 | 8 |85 |8 |8 |8 |8 |8 |8 [8 |8 |8
4 |80 |84 |8 |80| 84|85 |80|8s]|8s|80|84]8s
8s |8 |87 |81 |8 |87 |81 |8 |8 |81 |8 |8 |8 >
86 |86 | 810 |82 |86 |80 |82 |86 |810| 82 |8 |80 |8
7 (8|8 |8 |8 |8 |85 |8 |8 [8 |8 |8 |8
85 |80 |84 |8 |80 |84 |8 |80|8s |8 |80|84]|8
89 |8 |87 |81 |8 |8 |81 |8 |8 |8:1|8 |8 |8
210 [ 86 | 810 [ 82 |86 | 810 | 82 |86 | 810 |82 |86 |80 |82
8|8 |8 |8 |8 |8 |8 |8 |8 |8 |88 |8s)

be the subset non associative semiring of the groupoid ring.
Study problem (i) to (v) of problem (107) for this S.

113.Let S = {Collection of all subset of the groupoid semiring
RG where G = {C(Z0), *, (5,2)} and R =

1)
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114.

115.

116.

be the subset semiring of the groupoid semiring (lattice
groupoid).

Study questions (i) to (v) of problem (107) for this S.

Let S = {Collection of all subsets of the groupoid ring ZG
where G = {C(Z,)(g), *, (6g, 6ir); 2" = {0}} be the complex
modulo integer dual number groupoid} be the subset
semiring.

Study questions (i) to (v) of problem (107) for this S.

Give an example of a subset semiring left semiideal of a
subset non associative semiring.

Let S = {Collection of all subsets of the groupoid ring Z,G
where G = {Zg¢, *, (3, 0)}} be the subset semiring.

Does S contain S-generalized subset semiring semiideals?



Chapter Three

SUBSET NON ASSOCIATIVE SEMIRINGS
USING LOOPS

In this chapter we introduce another special class of subset
non associative semirings using loop rings. Study of this new
type of subset non associative semirings is carried out in this
chapter.

DEFINITION 3.1: Let S = {Collection of all subsets of the loop
ring RL of the loop L over the ring R}.

(i) Define for every A, B €S, A+B={a+blaedb
€ B}. Clearly A+ B €8S.

(ii) Forevery A, B € SdefineA *B={a*b|a € Aandb
€ B and * is a binary operation of RL}. We see
A*B eSs.

(iii) It is easily verified (A * B) * C #A * (B * C) in
general for all A, B, C € S.

Thus S is a non associative subset semiring of the loop ring
RL.

We will first illustrate this situation by some examples.
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Example 3.1: Let

S = {Collection of all subsets of the loop ring Z,Ls(3)} be the
subset non associative semiring of the loop ring Z,L5(3). The
loop associated with the loop ring Z,L.5(3) is as follows:

Tl 8|8 |8 |88

€| C |8 |8 |8 |8 |8
g |8 | © |8 |8 |8 |8
£, (8 |8 | € |8 |8 |8
g3 |8 |8 |8 | € |8 |8&
84|84 |8 |8 |8 | € |8
85 |85 |8 |8 |8 |8 | €©

Clearly this subset semiring of Z,Ls(3) has subset units and
subset zero divisors.

Take {1 + g,} =A € S. We see A= {0} thus S has subset
zero divisors.

Consider A; = {1 + gs} € S; we have AJ= {0} so is a
subset zero divisor. Take A, ={1+g +g +g+g tgs} €S
we see A5 = {0}.

This subset non associative semiring is commutative.
Wetake A= {1 +g;}and B= {1+ g} € S we see
A*B ={l+g}*{l+g}

={l+gtg+g}
Take C = {1 +g;} € S.
(A*B)*C={1+g +g+g}*{l+gs}

={ltgitotatgtatgtal
={l+gs+g+gs} I
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A*B*O)=A* ({1l +g} * {1l +g})
=A*{l+g+gs+gs)
={l+tg}*{l+g+g+gs}
—{1+g2+g3+g5+g1+g4+g2+g3}
={l+g +gitgs} I

We see I and II are distinct so (A * B) * C= A * (B * C) for
A,B,CeS.

LetA={g +g+g+g+gs}andB={g +g} €S.

A*B ={gi*g+tom*g+tga*gtau*gtg g+
S ¥t e ntatente* o)
={etgtgmtgtgtgtetg+tg+g)
={g+ &}
=B e S.

Example 3.2: Let S = {Collection of all subsets of the loop ring
ZL where L is the loop given by the following table;

*lela|blcl|d)
elela|b|c|d
aaecdb>
b|lbld|a|e|c
clc|b|dlale
d|d|c|e|b|a)

be the non associative semiring of the loop ring ZL.

Clearly S is not a commutative subset subsemiring.
Furtherif A={e+c}andB={e+a+b+c+d}eS.

WefindA*B={e*c} *{e+tatb+c+d}

={e*ete*ate*b+te*ct+te*d+tc*etc*a+t
c*b+tc*c+c*d}
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={e+atb+c+d+c+b+d+at+e}

=2(+a+b+ct+d)}es.

Example 3.3: Let
S = {Collection of all subsets of the loop ring Z,L,;(5)} be the
subset non associative semiring of the loop ring Z,L,(5).

Let M; = {Collection of all subsets of the subloop ring
Z,H(7) = Zy{e, 1, 8, 15}} < S; M, is a subset non associative
subsemiring of S.

Let M, = {Collection of all subsets of the subloopring
Z,H,(3) = Zy{e, 2, 5, 8, 11, 14, 17, 20}} < S be the subset
subsemiring of S.

M; = {Collection of all subsets of the subloop ring Z,H3(3)
=7,{e,3,6,9,12, 15, 18, 21}} < S be the subset subsemiring
of S.

Py = {Collection of all subsets of the subloop ring Z,H3(7) =
Z, {e, 3,10, 17}} < S be the subset subsemiring of S.

We have atleast 10 subset subsemirings for S.

Now having seen an example of a subset subsemiring we
now proceed onto describe and define subset subsemiring.

DEFINITION 3.2: Let S = {Collection of all subsets of a loop
ring RL of a loop L over a ring R} be the subset non associative
semiring of the loop ring RL. Let P be a proper subset of 'S, if P
under the operations of L is a subset semiring then we define P
to be a subset subsemiring of'S.

We will give some more examples of this concept.
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Example 3.4: Let
S = {Collection of all subsets of the loop ring ZL;5(8)} be the
subset non associative semiring of the loop ring ZL,5(8).

Let M; = {Collection of all subsets of the subloop ring
ZH)(5)=7Z{e,2,7,12}} < S be a subset subsemiring of S.

W={{0},n{e+g +g+..+gs} wherene Z'} cS.

W is a subset subsemiring of S.

P, = {Collection of all subsets of the subloop ring
ZH,(3)=Z{e, 1,4,7,10, 13} < S} be the subset subsemiring of
S.

Example 3.5: Let S = {Collection of all subsets of the loop ring

ZL7(3) of the loop Li7(3) over the ring Z} be the subset
semiring of the loop ring.

n e Z) < S is a subset

W = {{0}, n[e+igiJ

subsemiring of S.

Example 3.6: Let S = {Collection of all subsets of the loop ring
Z13L,1(11) of the loop L,i(11) over the ring Z;5} be the subset
semiring of the loop ring ZgL,;(11).

We see P; = {Collection of all subsets of the subloop ring
ZsHi(7) of the subloop H;(7) over the ring Zg} is the subset
subsemiring of the loop subring Z,sH;(7); 1 <i< 7.

M; = {Collection of all subsets of the subloop subring Z;sH;i(3)}
be the subset subsemiring of the loop subring Z;sH;(3), 1 <j < 3.

n € Z;g} < S is also a subset

W = {{0}, n(e+igij

subsemiring of S.
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Thus S has atleast 11 subset subsemirings.
In view of these examples we have the following theorem.

THEOREM 3.1: Let S = {Collection of all subsets of the loop
ring ZL,(m) of the loop L,(m) over the ring Z} be the subset
semiring of the loop ring ZL,(m), n = pqr where p, q and r are
primes. S has atleast p + q + r + 1 number of subset
subsemirings.

The proof is direct and hence left as an exercise to the
reader.

However we say Hi(p), 1 <i<p, Hj(q), 1 <j < q and Hy(r);
1 <k <r give way to p + q + r subset subsemirings associated
with these subloop ring.

neZl}cSisalsoa

Further W = {{0}, n[e_l_zn:gi]

subset subsemiring of S.

We see the subset semiring S has atleast p + q + 1 + 1
number of subset subsemirings.

Example 3.7: Let S = {Collection of all subsets of the loop ring
ZoL105(23) of the loop L;ps5(23) over the ring Zo} be the subset
semiring of the loop ring ZoL¢s(23),

Hy(35) = {e, 4, 39, 74} < L,05(23) is a subloop of the loop
L0s(23).

Hy(21) = {e, 4, 25, 46, 67, 88} < L¢5(23) is a subloop of the
100p L105(23).

H4(7) = {e, 4, 11, 18, 25, 32, 39, 46, 53, 60, 67, 74, 81, 88,
95, 102} < Lyps(23) is a subloop of the loop L;s(23).

P4 = {Collection of all subsets the subloop ring ZosH4(7)} <
S is a subset subsemiring of S.



Subset Non Associative Semirings using Loops | 103

M, = {Collection of all subsets of the subloop ring
ZoH4(35)} < S is a subset subsemiring of S.

N4 = {Collection of all subsets of the subloopring ZoH4(21)}
c S is a subset subsemiring of the subloopring ZoH4(21).

We see we have lots of subset subsemirings and has more
than 3 +5 + 7 + 1 = 16 subset subsemirings.

For P,, My and N, are also subset subsemirings we have
now 21 + 35 = 56 number of subset subsemirings.

Example 3.8: Let
S = {Collection of all subsets of the loop ring ZsL4s(14)} be the
subset semiring of the loop ring ZsLs(14).

The subloops of L4s(14) are as follows:

Hi(3)={e, 1,4,7,10, 13, 16, 19, 22, 25, 28, 31, 34, 37, 40,
43} and we have H,(3) and H;(3) to be also subloops of Lys(14).

Hi(9) = {e, 1, 10, 19, 28, 37}, H2(9), H3(9), ..., Ho(9) are
also subloops of L4s(14). H(15) = {e, 1, 16, 31}, Hy(15), ...,
H;s5(15) are all subloops of L4s(14).

This corresponds to each of the 3 + 5 + 9 + 15 = 32
subloops associated with each of them; we can have subset
subsemirings of S.

Thus if we have many divisors of the integer n of the loop
L,(m) we have many subset subsemirings.

Example 3.9: Let S = {Collection of all subsets of the loop ring
Z111531(20) of the loop L,3,(20) over the field Z,,} be the subset
semiring of the loop ring Z;,L,3,(20).

We can have 3 + 11 + 7 + 77 + 33 + 21 = 152 number of
subset subsemirings of S.
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Example 3.10: Let
S = {Collection of all subsets of the loop ring Z;3L3¢(8)} be the
subset semiring of the loop ring Z;3L34(8).

We have atleast 13 + 3 = 16 subset subsemirings.

Now having seen examples of subset subsemirings we
proceed onto describe more properties about these subset
semirings.

One of the specialities of loop rings are right quasi regular
elements and left quasi regular elements. So we study how the
subset loop semirings behave. We describe a subset semiring S
of a loop ring RL to be Smarandache subset left (right) quasi
regular if the loop ring RL has left (right) quasi regular
elements.

We do not demand the whole of RL or S to be quasi regular.
We will illustrate this situation first by some examples.

Recall, we say if x, y € RL (the loop ring of the loop L over
R) and y is the right quasi inverse of x then x + y — xy = 0. We
just see then S the subset semiring of the loop ring RL has
subset right (left) quasi regular elements.

Example 3.11: Let S = {Collection of all subsets of the loop
ring RL where R is any commutative ring of characteristic zero
and L is the loop given by the following table;

*lelalblc]|d)
e|lela|b|c|d
alale|c|d|b
b|b|d|a|e]|c '
clc|bjd|al|e
d|d|c|e|b|a)

be the subset semiring. Suppose R = Z is taken in the example.
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Take A={e+Db} € S,B={(e+c)} €8 to be the right subset
quasi inverse of A in S; for

AoB ={e+b}o{etc}
={(etb)o(etc)}
={etb)+(etc)-(et+b)(etc)}
={e+b+et+tc—-e—-b-c—e}
={0} € S.

We see B = {e + c} € S is the subset right quasi inverse of
A={e+Db}inS. Take C = {e +d} € S; C is the subset left
quasi inverse of A = {e + b} € S. For consider

CoA ={etd}o{et+b}

=i(e+djo(e+b)}
={etd+tetb-e-d-b-e}
= {0} € S.

We see C # B and these subsets in S are distinct.
Consider

BoA ={e+c}o{e+b}
={(etc)o(e+b)}
={(etc)t(etb)—(etc)o(e+b)}
={e+cte+tb—-e-b-c—e¢}

= {0}
so B is the subset right quasi inverse of A = {e + b} € S.

Clearly C = {e + d} e S is the subset left quasi inverse of
A={e+b}. Note C=B.

Now consider B= {e +c} and A= {e +b} € S.

BoA ={e+c}o{e+b}
={(etc)o(e+b)}
={e+cte+tb-e—-b-c—-d}
= {e—d} = {0}.
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AoC ={e+b}o{e+d}

={(e+b)o(e+d)}
={e+b+tetd-e—-b-d—c}
={e—c} = {0}.

So B € S is not subset left quasi inverse of A = {e + b} and
C = {e + d} is not a subset right quasi inverse of A = {e + b} €
S.

Thus the subset left quasi inverse and subset right quasi
inverse of an element in S need not be the same.

Now another important feature which we wish to discuss
and keep on record is that if S is any subset semiring of a loop
ring and if A, B € S then A o B or B 0 A in general need not be
in S. That is S under the circle operation in general is not
closed.

Example 3.12: Let S = {Collection of all subsets of the loop
ring ZL of the loop L given in the following table;

*lela|b|c|d)
elela|b|c|d
alale|c|d|b
bbdaec>
clc|b|d|a|e
ddcebaj

be the subset semiring of the loop ring ZL.

Let A ={e+a} € Swesee

AoA ={e+a}o{e+a}
={(et+a)o(eta)
={etateta—(eta)*(eta)}
={e+tate+ta—-e—a—a—e}
={0} € S.
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So A = {e+a} e Sis asubset quasi regular element of S as
A = {e +a} is left and right subset quasi regular.

ConsiderB=(a—d)andC={e+a—c+d} € S; we see
BoC ={a—-d}lo{eta-c+d}
={(a—d)o(eta—-c+d)}
={a—d)+(eta—c+d)—(a—d)*
(e+ta—c+d)}

={(a—d+e+ta-c+d)—-
(ate—-d+b-d-c+b-a)}

={a-d+eta-ctd—-a—-e+d-b+d+
c—-b+a}

={(2a—c+e)—(e—2d+2b-c)}
= {2a+2d - 2b} = {0}.
Consider

CoB ={e+a—-c+d}o{(a—d)}
={(eta—c+d)o(a—d)}
={(eta-ct+d+ta—-d)—(e+ta-c+d) *(a-d)}
={Ra+e-c)—-(a+te—-b+tc—-d-b+e—a)}
={(2a+e—-c)—(c+2e-2b-d)} = {0}.

Now we will show M = {a + b} € S has no subset right
quasi inverse and no subset left quasi inverse in S.

Suppose P = {age + a; a+ a,b + asc +a,d | a; € Z;e,a, b, ¢,
d e L; 0<i<4} e S be the right quasi inverse of M = {a + b};
then we get

MoP ={a+b}o(ape+aa+ab+asc+ad}

= {(a+b+aoe+a1a+a2b+a3c~l—a4d)—
(a+Db)* (ape + aja+ ab + azc + a4d)}
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={(atb+ape+aa+ab+ac+ayd)-—
(aga +aje +ayc +azd+ asb +agb +ad
+a2a+a3e+a4c)}

={atb+(ap—a —az3)e+(a—a—a)a+t
(ap—as—ag) b+ (az—ay—ay) c+(ay—a;—a;)d}

= {0}.

Equating the like terms we get
ag—a;—a3=0
1+a17a07a2=0
1+a2—a4—a0=0
a;—a,—as=0and
34—33—8.1:0.

Solving the above equations we get ap = 3/5, a; = —1/5,
a =1/5 a3 =4/5,a,=3/5. Thusa; ¢ Z fori=0,1, 2, 3, 4.
Thus P ¢ S.

Hence M = {a + b} has no subset right quasi inverse.

Similarly we can show M = {a + b} has no subset quasi left
inverse. So {a + b} = M does not belong to the quasi inverse
elements in S. Thus S in general is not closed under the ‘o’
operation.

Now we will study the subset semiring of loop ring RL
where R is of finite characteristic and L a loop.

Example 3.13: Let S = {Collection of all subsets of the loop
ring Z,L where L is the loop given by the following table;

*lela|b|c|d)
elela|b|c|d
alale|lc|d|Db
b|b|d|a]e c>
clc|b|dfale
d{d|cle|b|a)
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be the subset semiring of the loop ring Z,L.

Take A={a+b}andB={e+a+b+c} eS.

AoB ={a+b}o{eta+b+c}
={(a+b)o(eta+b+c)}
={a+tb+tetatb+c—(atb)*(etatb+c)}
={(e+tc)+(atetc+d+b+d+a+e)}
={etc)+(b+o)}
={e+b} {0} eS.

Thus B is not the subset left quasi inverse of A in S.

Consider

BoA ={e+atb+c}o{a+b}
={(e+ta+b+c)o(at+b)}
={et+atb+cta+b+(eta+b+c)*(at+d)}
={(etc)+tatat+d+b+d+b+c+e}

= {0}.
Hence B € S is the subset right quasi inverse of A € S.
Take {e+a+b+c+d}=AandB=(b+c) €S.
We consider
AoB ={et+ta+b+c+d}o {(b+c)}

={eta+tb+c+d+b+c+(eta+tb+c+d)
*(b+o)}

={(e+ta+d)+b+c+ta+d+e+tc+d+e+
atb}
= {0}.

We see

BoA ={b+tc}of{eta+b+c+d}
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={(b+c)o(et+tatb+c+d)}
={b+tctetatb+c+d+(b+tc)*(eta+

={a+td+tetetat+tb+c+d+et+b+c+d}

={a+td+e} = {0}.

Take A={e+a+b+c+d} €S. Clearly Ao A= {0} is

the subset quasi inverse element in S.

Example 3.14: Let S = {Collection of all subsets of the loop
ring Z,L7(4) where the table of the loop L;(4) is as follows:

*

b+c+d)

|8 |8 |8 |8 |8 |8 |8
€ 1€ |8 |8 |8 |8 |8 |8 |8
g |8 | © |8 |8 |8 |8 |87 |84
8|85 | © |8 |8 |8 |8 |8
;18 |8 |8 | © |8 |8 |8 |8
4|84 |8 |8 |8 | € |8 |8 |8
85 |85 |8 |87 |84 |8 | © |8 |8
s |8 |87 |84 |8 |8 |8 | € |8

87|87 |84 |8 |8 |8 |8 |8 | €

be the subset semiring of the loop ring Z,L+(4).

Take A= {e+ g + g + ...+ g;} € Sis a subset quasi

inverse element as A o A = {0}.

Take A;={e+ g} € S wesee

AjoA={et+tg}ofetg}

={letg)o(et+g);

={etgitetg +(etg)*(etg)}

={0tet+g +g t+e}

= {0}.

Thus A is a subset quasi inverse element of S.
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We see A;= {e + g}, 1 <1< 7 are all subset quasi inverse
elements of Sas Ajo A;j={0}; 1 <i<7.

Consider A={e+g +g +g;} and B= {g,+ g5} € S.
We find AoBand Bo A.
Now

AoB ={etg +&+g}o{gtgs
={etgitgtg)o(gatgs)
={etgtomtgtagtg)tetg +g+g)

*(gstgs5)}
={(etgi+tgtetgtgtgtgtete
+gst gt gt
={etg +gtgt+g+g#{0}.

Since L,(4) is a commutative loop so S is also a
commutative subset semiring, we see Ao B =B o A = {0}.

So they are neither subset quasi left inverse nor subset quasi
right inverse of each other.

Suppose A= {1+g}and B= {1+ g} € S.
Now we know AoB=Bo A.

Consider

AoB {1+gi}o{l+g}
={(1+g)o(l+g)}
={l+g+1+gm+A+g)*(1+g)}
={gitetl+g +gotgs)

={1+gs} # {0}.
So A and B are not subset quasi inverses of each other.

In view of these results we have the following theorem.
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THEOREM 3.2: Let S = {Collection of all subsets of the loop
ring Z,L,(m) where L,(m) € L,} be the subset semiring. S has
atleast (n+1) subset quasi inverse elements.

Proof: Follows from the fact {(e + g;)} = A; in S is such that
Aj o A; = {0}; 1 £1 < n which runs to n distinct subset quasi
inverse elements.

Take A={e+g +...+g,} € Sissuchthat Ao A= {0}.
Hence the claim of the theorem.

Example 3.15: Let S = {collection of all subsets of the loop
ring Z4Ls(2) of the loop Ls(2) over the ring Z,} be the subset
semiring of the loop ring. Consider A, = {2e + 2g,} € S.

Aj0A;={2e+2g} o {2e +2g}
= {(2e +2g)) 0 (2e + 2g))}
= {2e+2g +2e+2g —(2e +2g;) 2e +2g))}

= {0}.
A is a subset quasi inverse element of S.
Take A;={2e +2g;} (1<i<5) e S.

Clearly A;’s are subset quasi inverse elements of S as
AiOAi:{O},ISiSS.

Now A = {2e + 2g; + 2g, + 2g5 + 2g, + 2gs} € S is such
that A o A = {0} so that A is a subset quasi inverse element of S
for Ao A= {0}.

Consider {(e + g1)} = B we see

BoB ={etgjof{etg}
={(etg)o(et+g)}
={etg tg t+e}
={2(e+g)}
= {0}.
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Consider A = {2e +2g;} and
B={e+tg tgtg+tg+gs) eSS

Take
AoB ={2e+2gijoletgtemtgtgtes)
={(2e+2g)o)etg +tgtgtgtgs)

={Qe+2g tetg tgtgtgtg)—
2e+2g ) *(e+tg+tgtgtgtgs)

:{3e+3g1+g2+g3+g4+g5—{26+2g1+
2g, +2g3 +2g, +2gs +2g, +2e + 2g; +
2g5+2g2+2g4)

={3e+3g + g +gt+gtgs) = {0}

We will give some more examples of them.

Example 3.16: Let S = {Collection of all subsets of the loop
ring ZeLo(5) of the loop Ly(5) over the ring Z¢} be the subset
semiring of the loop ring Z¢Lo(5).

Wesee A={etg+tgtgtagtgt+...+tg}eSis

such that A o A = {0} that is A is the subset quasi inverse
element of S.

Take B = {3e + 3g; + 3g, + ... + 3g¢} € S is such that

BoB={0} S.

We see S has some subset quasi inverse elements.

Example 3.17: Let S = {Collection of all subsets of the loop
ring Z;oLo(5) of the loop Lo(5) over the ring Z,o} be the subset
semiring of the loop ring ZsLo(5).

We see S contains subset quasi inverse elements.



114 | Subset Non Associative Semirings

Take A={e+g +...+g} €S, Ao A={0} so A is the
quasi inverse subset of S.

Now {e + g;} =B in S is such that

BoB ={etg}o{etg}
={(et+g)o(etg}
={etg +g te}
= {2g; +2e}

# {0}.

Thus we can have subsets semirings which has subset
A={5e+5g}and B={5e+5g +... +5g4} €S.

AoB ={5e+5g}o{5¢+5g +...+5g}
= {(5e+5g;)o(5e+5g +...+5g)}
={5¢e+5g, +5¢+5g, +5g+...+5g +
(5e +5g+... +5g) *(5e+5g;+...+5g9)}
= {5g2+ +5g2}
# {0}.

So A and B are not subset quasi regular elements of each
other.

Example 3.18: Let S = {Collection of all subsets of the loop
ring Z,9L5(2) of the loop Ls(2) over the field Z,9} be the subset
semiring.

Find all the subset quasi regular elements of S.

Now we just define and describe the notion of augmentation
ideal of a subset semiring S a loop ring RL.

DEFINITION 3.3: Let S be a subset semiring of a loop ring RL.

IFweS)={AeS|A={a; .. a,} and o, = 2 5 g € RL
with Y f = 0, 1 <i < n}, then W(S) is defined as the
augmentation subset semiring ideal of the subset loop semiring
S.
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We will first give some examples of this new concept
before we discuss about the properties of W(S).

Example 3.19: Let S = {Collection of all subsets of the loop
ring Z4Ls(2) of the loop Ls(2) over the ring Z4} be the subset
semiring of the loop ring.

Take A={2e +gi+g, gt @tg+g,a+&+2g, 28
+ g3+ g5} € S. We see A is such that sum of the support of
each element of A is zero.

Forif A={a;=2e+g +g, =g+t +tg+g,o=g
+g+2g3and oy =2g; + g3+ g5} € S.
Wesee2+1+1=0fora; € A

forop;, 1+1+1+1=0(mod4)
foros; 1+ 1+ 2 =0 (mod4) and
for oy; 2+ 1+ 1=0 (mod 4).

So A € W (S) and W (S) = {0}. Take B = {3g;, 2g,}.
Clearly B ¢ W(S).

Take C = {2g; + 2e. 2g; + 2g, + 2g; + 2¢, 2g; + 2g4, 2g5 +
2e} € S.

Clearly C € W(S).

Thus we see S has elements A which are in W(S) and some
of them are not in W(S).

We have a collection of elements in S which are not in
W(S).

Example 3.20: Let S = {Collection of all subsets of the loop
semiring (Z" U {0})L,(11) of the loop L,;(11) over the
semiring Z" U {0}} be the subset semiring of the loop semiring
(Z" U {0}) Ly (11). Clearly W(S) = {0}.
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Example 3.21: Let S = {Collection of all subsets of the loop
lattice LL,3(7), L,3(7) is a loop in L,; where L is the lattice

1
a

a

0)

be the subset semiring of the loop lattice LL,3(7).

Clearly W(S) = {0}.

Example 3.22: Let

S = {Collection of all subsets of the loop semiring LL,9(7)} be
the subset semiring of the loop semiring LL,¢(7) where L is the

lattice given by

1

)
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be the subset semiring .We see W(S) = {0}.

Example 3.23: Let

S = {Collection of all subsets of the loop ring Zs(g)L,:(8)} be
the subset semiring of the loop ring. S has W(S) = {0}. For let
A € S if every element in A is such that sum of the coefficients
of its elements is zero we see A € W(S).

Al={etg tgtg+gt € W), Ay ={2a; + 3e, 4e +
a,} € W(S) and so on.

Example 3.24: Let

S = {Collection of all subsets of the loop ring ZL,,(5)} be the
subset semiring of the loop ring ZL,((5). Clearly W(S) = {0}.
For take

A= {8e—2g —6g, —Te+3g —4g, 6e+g —4g —g3—2¢g,}
e S. Wesee A € W(S).

Thus W(S) = {0}.
Example 3.25: Let

S = {Collection of all subsets of the loop ring RL,(n)} be the
subset semiring of the loop ring RL,,(n).

Clearly W(S) = {0}.
Example 3.26: Let

S = {Collection of all subsets of the loop ring QL,o(7)} be the
subset semiring of the loop ring QL,y(7).

W(S) = {0}.

Example 3.27: Let S = {Collection of all subsets of the loop
ring Z(g)Lo(8) with g* = 0} be the subset semiring of the loop
ring Z(g)Lo(8). W(S) = {0}.

Take A = {5ge — 5g;, 8g1 — 2g, — 483 — g4 — g5} € S is such
that A € W(S).
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B = {4g, + 6g, — 3g3; — 7g4, 92 — 8g4 — 2>} € S is such that
B € W(S). Thus W(S) = {0}.

In view of all these we have the following theorems.

THEOREM 3.3: Let S = {Collection of all subsets of the loop
ring RL where R is a ring of characteristic zero or p and L any
loop} be the subset semiring of the loop ring RL, W(S) = {0}.

Proof is direct and hence left as an exercise to the reader.

THEOREM 3.4: Let S = {Collection of all subsets of the loop
semiring PL,(m); L,(m) € L,; P a semiring R* U {0} or Q" U
{0} or Z" U {0} or a lattice} be the subset semiring of the loop
semiring PL,(m). Then W(S) = {0}.

Proof is direct as in P we cannot have a + b =0 (a # 0 and
b#0,a,beP).

Now we can give examples of these situations.

Example 3.28: Let
S = {Collection of all subsets of the group ring Z,Ls(2)} be the
subset semiring of the loop ring.

W(S) # {0}, infact W(S) = {{e + gi}, {e + g} ... {e +gs},
{gteh {gte) o {ategs)h o {gteglfetg et
g iletgtgtgt,...,{gtet+gt+ g, {0} and all
subsets got from these}.

That is A € W(S) if and only if |supp a| =2 or 4 or even for
every element o in A.

Example 3.29: Let
S = {Collection of all subsets of the loop ring Z;cL5(8)} be the
subset semiring of the loop ring ZsL5(8).

W(S) # {0}.
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Further if A € W(S) then every element o in A is such that
sum of the coefficients of o is 16.

For if {o. = 4e + 8g; + 4g, + 8g; + 82, + 12g; +4g,} = A
then A € W(S). Thus W(S) = {0}.

Example 3.30: Let
S = {Collection of all subsets of the loop ring Q(g;, g)L7(4)}

be the subset semiring of the loop ring. (g = g = @i =
221 =0).

W(S) = {0}. Infact o(W(S)) = .

Example 3.31: Let S = {Collection of all subsets of the loop
semiring LLo(8) where

be the subset semiring of S.

We see W(S) = {0}. If L is replaced by R" U {0} or
Q" U {0} or Z" U {0} or by any chain lattice still W(S) = {0}.

Next we study about the subset idempotents in subset non
associative semiring of a loop ring.

We say A € S is a subset idempotent if A * A=A. A = {0}
or A # {e}.

We will first give examples of them.
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Example 3.32: Let
S = {Collection of all subsets of the loop ring RL,;(11)} be the
subset semiring of the loop ring.

TakeA={% {e+g)} € Swesee
A*A ={l {e+g)}*{l(e+g)}
2 : 2 :
—(Lier2g+ gy
4 1
— (L erog vey
4

={%{e+gd}=A.

Thus A € S is a subset idempotent of S. In fact S has
atleast 21 subset idempotents.

A= {% (e +g)} €S;1<1i<21 are all subset idempotents

of S.

Finally M = {2—12 (e + g + ...+ 2} € Sis such that
M*M=M.

Thus M is also a subset idempotent of S.

Example 3.33: Let S = {Collection of all subsets of the loop
semiring (Q" U {0})L,o(8)} be the subset semiring of the loop

ring (Q"w {0})L1s(8).

S has 20 non trivial subset idempotents given by
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A= {% {e+g}}, 1 <i<19 e S are such that A; * A;= A,

1 .
Further M = {2—0 {e + g + ...+ go}} €S is such that
M*M =M.

Thus S has atleast 20 non trivial subset idempotents.

Example 3.34: Let S = {Collection of all subsets of the loop
semiring (Z" U {0})Ly3(3)} be the subset semiring of the loop
semiring (Z" U {0})Lx(3).

We see S has no nontrivial subset idempotents for
A={0} e Sissuchthat A* A={0} =Aand B={e} € Sis
such that B * B = {e} = B.

Apart from this the subset semiring of the loop ring has no
subset idempotents.

Example 3.35: Let
S = {Collection of all subsets of the loop lattice LL,s(8)} be the
subset semiring of the loop lattice LL,s(8) where L =
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S has only subset idempotents of the form {0} = A, A, = {e}
and {ae} = A3, A4 = {be}, A5 = {ce}, . A]] = {1e}
Apart from this S has no nontrivial subset idempotents.
Example 3.36: Let

S = {Collection of all subsets of the loop lattice LL,3(7)} be the
subset semiring of the loop lattice LLy;(7) where L =

I ap
0 J
A;={a;e} € S are subset idempotents of S; 1 <i<12.

Apart from this A = {0} and B = {e} arc also subset
idempotents of S.

These are the only subset idempotents of S. S does not
contain any other subset idempotents.

Example 3.37: Let
S = {Collection of all subsets of the loop ring Z,,L5(2)} be the
subset semiring of the loop ring Z;,Ls(2).

{4e +4g} =A €S.

Wesee A* A = {4e +4g} * {4e + 4g}
= {4e + 4e + 8g}
= {8e + 8g} # A.

We see {4e} = A; € S are such that A; * A; = A,.
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Example 3.38: Let

S = {Collection of all subsets of the loop ring Z¢L-(2)} be the
subset semiring of the loop ring Z¢L;(2). S has subset
idempotents.

A={3e+3g} €8S.
A * A={3e+ 3} e Sisnot a subset idempotent in S.

A, = {3e+3g,} € Sissuchthat A, * A, # A, = {0}.

Further B = {3¢ + 3g; + 3g, + 3g3 + 3g4 + 3gs + 3g¢ + 3g7}
€ Sis such that B * B # B is not a subset idempotent of S.

Example 3.39: Let
S = {Collection of all subsets of the loop ring Z,oL;1(7)} be the
subset semring of the loop ring Z;oL;,(7).

S has non trivial subset idempotents; A = {5e¢ + 5g;} € S is
such that

A*A ={5e+5g}* {S5e+5g}
={5e+5g}=A¢€eS.

So A is a subset idempotent of S.

B={5¢+5g +...+5g,} € Sissuchthat B*B=B € S
is a subset idempotent of S.

Example 3.40: Let

S = {Collection of all subsets of the loop ring Z4Ls(2)} be the
subset semiring of the loop ring A = {7e + 7g;} € S is such that
A * A = A is a subset idempotent.

B ={7e+7g +...+7gs} € Sissuchthat B* B=B.
Thus B is a subset idempotent.

In view of all these we have the following theorem which
guarantees non trivial subset idempotents in S.
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THEOREM 3.5: Let S = {Collection of all subsets of the loop
ring ZyL,(m) where p is an odd prime} be the subset non
associative semiring of the loop ring Z,,L,(m), then S has
atleast (n+2) subset idempotents.

Proof: Follows from the simple fact if A; = {pe + pg;} € S then
A; * A; = A, is not a subset idempotent for i = 1, 2, ..., n which
accounts for n subsets which are subset idempotents in S.

Now B = {pe +pg; + ... + pg.} € Sissuchthat B * B =B
so B is a subset idempotent of S.

Further T = {pe} in S is such that T * T = T is a subset
idempotent of S which accounts for atleast n + 2 non trivial
subset idempotents in S. P = {e} € S is a trivial subset
idempotent of S.

Example 3.41: Let

S = {Collection of all subsets of the loop ring Z;5L7(3)} be the
subset semiring. Now {(6e + 6g)} = A € S is a subset
idempotent of A though 6 € Z;s is such that 6°=36=6 (mod
15). So A, = {6e} € S is a subset idempotent.

Example 3.42: Let
S = {Collection of all subsets of the loop ring Z;oLo(8)} be the
subset semiring of the loop ring Z3,Lo(8).

Take {(6e + 6g)} = A € S, we see

A =A*A
= {(6e + 6g) * (6¢ + 6g)}
= {6e + 6e + 12g}
= {12¢ + 12g}.

B =(10g+ 10e) € S,
B*B ={10e+ 10+ 20g}
={20e +20g} =T
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T*T = {400e + 400e +400g + 400g}
= {10e + 10e + 10g + 10g}
= {20e + 20g}
=T eS.

In view of all these we define a semipseudo subset
idempotent in S.

Let A e Sif A* A#Athus A* A=B then B * B=B then
we define A to be a semipseudo subset idempotent of S.

Example 3.43: Let
S = {Collection of all subsets of the loop ring Z;oL,9(7)} be the
subset semiring of the loop ring Z3oL,o(7).

LetA ={10e+ 10g} € S

A*A ={10e+10g} * {10e + 10g}
= {10e + 10e + 10g + 10g}
= {20e + 20g} € S.

Let A*A=T, T*T=T.
So A is a semipseudo subset idempotent of S.

We will give one or two examples of semi pseudo subset
idempotents before we proceed onto describe those subset
semirings which contain subset idempotents.

Example 3.44: Let
S = {Collection of all subsets of the loop ring Z;oL¢(8)} be the
subset semiring of the loop ring Z;0Lo(8) {(5¢ + 5g,)} =A € S.

A*A ={5e+5g}* {S5e+5g}
= {25e¢ + 25e + 50g,}
= {0}.

Thus S has atleast 9 subset nilpotents of order two.
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LetB ={2e+2g} €8S
B*B ={2e+2g}* {2e +2g}
= {4e + 4e + 8g}
= {8e + 8g:}
=T

Now T * T=T. Thus B is a semipseudo subset idempotent
of S.

Infact we have atleast nine semipseudo subset idempotents
in S.

We see C = {4e + 4g;} € S is not a semipseudo subset
idempotent of S.

Example 3.45: Let

S = {Collection of all subsets of the loop ring Z,,L.5(3)} be the
subset semiring of the loop ring Z,,L5(3).

Now we for A= {lle+11g,} € S

A*A ={12le+12le+2x 121gy}
= {22e + 22g}
= {05.

So we have atleast 5 subset nilpotent elements of order two.
Take B = {2e +2g,} € S.
B*B ={2e+2g} * {2e +2g}
= {4e +4g, +4g, + 4e}
= {8e + 8g,} € S.

B is not a semi pseudo subset idempotent of S.

C = {4e + 4g} € S is also not a pseudo subset
semiidempotent of S.
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We see a subset semiring of a loop ring Z,,L,(m) has
always subset zero divisors only under certain conditions it has
subset semipseudo idempotents and subset idempotents.

In view of all these we give the following theorem.

THEOREM 3.6: Let
S = {Collection of all subsets of the loop ring Z,L} be the subset
semiring of the loop ring Z,L.

A = {ag; + bg;} € S'is a subset idempotent of Z,L if and only
if gi=e gf. =ewitha = (p+1)/2 and b = (p—1)/2.

Proof is direct and hence is left as an exercise to the reader.

Corollary 3.1: If Z, is replaced by Z in the above the theorem
then S has no subset idempotent.

THEOREM 3.7: Let S = {Collection of all subsets of the loop
ring Z,L where L = {h; = e, h,, ..., h,}, p a prime} be the subset
semiring of the loop ring Z,L.

An element of the form A = {x =m (e + h, + ... + h)} €S
(m #0) is a subset idempotent if and only if mn = 1 (mod p).

Proof: Let A= {m (e + h, + ... + hy))} € S be a subset
idempotent of S. For A * A = A as m’n = m (mod p) that is
mn=1(modp)as0=m e Z,

Conversely if mn = 1 (mod p) then m’n = m (mod p) so
A * A=A. Thus A is a subset idempotent of S.

THEOREM 3.8: Let S = {Collection of all subsets of the loop
ring Z,L, where L = {h; = e, h,, ..., h,} be a finite loop hf =e i
=1, 2, ..., n} be the subset semiring of the loop ring Z,L.

A € Sis a subset idempotent then the following holds:
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(1) A = {x} €S, x € Z,L is a subset idempotent then
|Supp x| is even and e € |Supp x|.

(2) |Supp x| is odd number and e € |Supp x|.

If the subset semiring is commutative then S has only trivial
subset idempotents.

We will illustrate these situations by an example or two.

Example 3.46: Let
S = {Collection of all subsets of the loop ring Z,L,(11)} be the
subset semiring of the loop ring Z,L,;(11). W(S) # {0}.

Example 3.47: Let
S = {Collection of all subset of the loop ring Z,L+(4)} be the
subset semiring of the loop ring Z,L,(4).
Ai: {gi+e} € S;Ai*Ai: {O} fori= 1,2, ,7
B={e+g +g+...+g;} € SsuchthatB * B= {0}

Interested reader can find subset idempotents in subset
semiring.

We can now proceed onto describe Smarandache subset
idempotent and Smarandache subset pseudo zero divisor.

We recall a subset semiring S to have Smarandache subset
idempotents in S.

Let A € S\ {0}, A is called a Smarandache subset
idempotent (S-subset idempotent) of Sif A * A = A.

There exista B € S\ {A} such that
(1) B*B=A.

(i1) A *B =B or B* A =B or used in mutually
exclusive sense.



Subset Non Associative Semirings using Loops | 129

Example 3.48: Let
S = {Collection of all subsets of the loop ring ZsLs(3)} be the
subset semiring of the loop ring ZsLs(3).

A :{1+g1+...+g5} eS

A*A=A B={3+3g]cS.
B*B=B;B*A=A.

Take X = 4 +4g, +4g, +4g; +4g, +4gs € S;

X*X=A. Take Y =2 +2g,
Y*Y=B;B*Y=Y.

Thus A is a Smarandache subset idempotent of S.
In view of this we have the following theorem.
THEOREM 3.9: Let
S = {Collection of all subsets of the loop ring Z,L,(m) (n = p)}

be the subset semiring.

Then A ={I1+g,+ .. +g,}and

B=/ pTH + (p ; ]j g} € S are the S-subset idempotents
of S.
Proof is obvious and hence left as an exercise to a reader.

Just we recall the notion of Smarandache subset zero divisor
of the subset semiring.

Let S be a subset semiring which is non associative.

An element A € S\ {0} is said to be a Smarandache subset
zero divisor (S-subset zero divisor) if A * B = {0} for some
B # {0} in S and there exist X, Y € S\ {0, A, B}; X # Y such
that
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(i) A*X={0}orX*A={0}
(i) B*Y={0lorY*B={0}
(i) X*Y=1{0}orY*X={0}.

We define Smarandache subset pseudo zero divisor (S-
subset pseudo zero divisor).

Let S be a subset semiring.

Let X € S\ {0} is a zero divisor in S if there existaY € S\
{0} with X * Y = {0}.

We say X is a Smarandache subset pseudo zero divisor (S-
subset pseudo zero divisor) if there exist

AeS\{X,Y, {0}} with A *Y = {0} or
A*X={0}. A*A={0}.
We now proceed onto give examples of them.

Example 3.49: Let
S = {Collection of all subsets of the loop ring Z,L5(3)} be the
subset semiring of the loop ring Z,Ls(3).

LetX={1+g}eS,Y={l+g +gt+tgt+tg+g}eS
is such that X * Y = {0} and A = {1l + g} is such that
A *Y = {0} with A * A= {0} so X is a S-subset pseudo zero
divisor and not a S-subset zero divisor.

We have the following theorem.

THEOREM 3.10: Let S = {Collection of all subsets of the loop
ring ZyL,(m); p an odd prime} be the subset semiring of the
loop ring Zy,L,(m). X = {p + pgi} € Sis a Smarandache subset
pseudo zero divisor for all {g;} €S (g; € L,(m)).

The proof is direct and hence left as an exercise to the
reader.



Subset Non Associative Semirings using Loops | 131

Example 3.50: Let
S = {Collection of all subsets of the loop ring Z4L1(3)} be the
subset semiring of the loop ring Z;4L,(3).

Take {7e + 7g;} =A;e SandB={e+g +g +... +g,} €S.
Ai*B={0},A;*A;={0} fori=1,2, ..., 11.

In view of all this we see for S = {Collection of all subsets
of the loop ring Z,,L,(m); p is an odd prime} be the subset
semiring of the loop ring Z,,L,(m).

We see A; = {pe + pgi} € S is a such that A; * A; = {0};
i=1,2,...,n

We define the notion of Smarandache weak subset divisors
of zero of a subset semiring S.

Let S = {Collection of all subsets of the loop ring RL} be
the subset semiring of the loop ring RL. X € S\ {0} is a
Smarandache subset weak zero divisor (S-subset weak zero
divisor) if there exists Y € S\ {{0}, X} such that

X *Y = {0} satisfies the following conditions;
A*X={0}or X * A= {0}
B*Y={0}orY *B={0}
X*Y={0}orY *Y={0}.

We give some examples of them.

Example 3.51: Let K be a field and L a disassociative finite
loop or a power associative finite loop.

S = {Collection of all subsets of the loop ring KL} be the
subset semiring. S has Smarandache subset weak divisors of
Zero.

For {g} = A € Sissuchthat {g}"=A"= {1} (g e L).
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LetB=(1+g+...+g"") €S where B is the subset in S and
{g, g, ...,g"", g"=1} is a subgroup of L.

Wesee X={l-gland Y={l+g+..+g""} eSis
such that X * 'Y = {0}.

Take A={l—-¢g'} (r=0,r>1)inS.

A*Y={0}.

LetB={3+3g+...+3g "'} € Sthen B * X = {0}.

Thus S has S-subset weak divisors of zero we can as in case
of usual non associative rings define in case of subset non
associative ring S.

We just say a proper subset subsemiring P of the subset
semiring. S is normal subset subsemiring with respect to a
subset Tof Sif X *S=S* X forall X € T.

X*F(Y*S)=(X*Y)*S

S*X)*Y=S*X*Y)forall X, Y € T.

If T =S we say the subset subsemiring P is a normal subset
subsemiring of S.

We will just give an example of a Smarandache subset
ideal.

Example 3.52: Let S = {Collection of all subsets of the loop
ring Z,L where L is as follows:
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le g[8 |8 |88
€ S gl g2 g3 g4 g5
g |8 | © |8 |8 |8 |8
g, |8 |8 | ¢ |8 |8 g3>
8 |8 |85 |8 | C |8 |8
84|84 |8 |8 |8 € |8
85 |8 |84 |8 |8 |8 | €

J

be the subset semiring.

We see S has both S-subset semiring right ideal, right subset
semiring ideals, subset semiring ideals and S-subset semiring
ideals.

We just recall as in case of usual non associative ring in
case of subset non associative semiring S define subset
semiidempotents of S.

Let S be a subset non associative semiring of a loop ring
RL. A subset A € S\ {0} is said to be a subset semidempotent
if and only if A is not in the two sided subset semiring ideal of S
generated by A*A — A, thatisAg A*S*AorA*S*A=S.

We see A is a Smarandache subset idempotent of S if in S if
the Smarandache subset semiring ideal generated A — A does
not contain A.

It is to be noted in a subset non associative semiring a
Smarandache subset semiidempotent A of S is a subset semi
idempotent but a subset semiidempotent in general is not a
Smarandache subset semiidempotent.

Example 3.53: Let S = {Collection of all subsets of the loop
ring RL where L is given by the following table;
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*11|a|b|c|d]|e)
l|{1|la|b|c|d]e
ajla|l|d|b|e]|c
b|b|d|l]|e]|c a>
clc|ble|l|al|d
d|d|le|c|a|l]|b
elelclald|b]|l1

J

be the subset loop semiring of the loop ring RL.

The subset loop semiring S has

1 { }’ ’ {3 }’ ’ {3 C}’
A4— {—3 } andAs— {3 e}
2 2

to be some of its subset idempotents.

Recall we say {x} is a subset unit in S if {x} * {y} = {1}.
In view of this we have the following theorem.

THEOREM 3.11: Let S = {Collection of all subsets of a loop
ring KL where K is a field}! be the subset loop semiring of the
loop ring KL. If A € S is a subset semiidempotent of S with
|4| = 1 then A — {1} = {x—1} €S is not a subset unit of S.

Proof: Given S is a subset loop semiring of the loop ring KL.
Let A = {x} € S be a subset semiidempotent in S then
A — {1} = {x — 1} is not a subset unit in S. For if {x — 1} is a
subset unit of S we see {x — 1} * {y} = {1} in S.
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Thus we will have

AT A = {x) - {x}
= {x2 —X}
= {x (x-1)}
= {x} * {x-1}
={A} *{B} (B={x-1}).

We have B to be a subset unit so there exist C = {y} in S
with B * C = {1}.

Now the subset ideal generated by (A*— A) S = Sas Aisa
subset semiidempotent and A ¢ {A”~ A}. So A — {l} isnota
subset unit of S.

Corollary 3.2: In the above theorem the cardinality of the
subset A in S is 1 is essential. For if |A| # 1 then |A%| will be
greater than 1 and so we can even find units.

We however leave it as a open problem to analyse theorem
if|A|]=n=#11inS.

We just recall the definition of Smarandache subset semi
idempotents of a subset loop semiring S of a loop ring KL.

Let S be a subset loop semiring of a loop ring RL. A subset
A € S which is a subset semiidempotent is called a
Smarandache subset semiidempotent (S-subset semi
idempotent) if in S the S-subset semiring ideal generated by A
— A does not contain A.

However we just give the following theorem without proof.
THEOREM 3.12: Let S be a subset loop semiring of the loop
ring.  All S-subset semiidempotents in S are subset semi

idempotents.

The proof is direct and hence left as an exercise to the
reader.



136 | Subset Non Associative Semirings

Let S be the subset loop semiring of a loop ring RL.

L* =1 + Us where Ug = {AeS|A={a, ..., a,} where
aieRL; > a=0,0;= Z:aimi , 1 <1< n} is the subset mod p

envelope of L.
We will first illustrate this by some examples.

Example 3.54: Let S = {Collection of all subsets of the loop
ring Z,L. where L is a loop given by the following table;

*[1]a|blc]|d)
1|1la|b|c|d
ala|d|c b
bbldac>
clc|b|l|d|a
d{d|cja|b]|1)

be the subset loop semiring of the loop ring Z,L.

S* =1 + Ug where Ug = {Collection of all subsets from the
setU={0,1+a,1+b,1+¢,...,d+c,1+tatb+c,...,ath
+c+d}}; S* is the subset mod p envelop of L.

Example 3.55: Let

S = {Collection of all subsets of the loop ring Z4L5(2)} be the
subset loop semiring of the loop ring Z4L5(2) (Ls(2) = {ai, a,,
as, a4, as, €}); S* =1 + Ug where Ug = {Collection of all subsets
from {0, 3 + a;, 3 + a,, ..., 2a; + 2a, + 3a; + 3a4 + 2as5 and so

on}}.
S* is the subset mod p envelope of the subset loop ring.

Example 3.56: Let
S = {Collection of all subsets of the loop ring Z;L9(7)} be the
subset loop semiring of the loop ring Z;L4(7).



Subset Non Associative Semirings using Loops | 137

* =1+ Ug where Ug = {Collection of all subsets from {0,
2¢ +aj,a +e a +a,+a;...,2a +a,+a;+ 2a,and so on}}.
S* is the subset mod p-envelope of the subset loop ring.

Now we give some of the related theorems.

THEOREM 3.13: Let L be a commutative loop of order 2n in
which the square of every element is one and let K = {0, 1}. KL
be the loop ring. S* is a subset loop semiring such that every

().

element in every subset S* is one and order of S*is 2
The proof is left as an exercise to the reader.
THEOREM 3.14: Let L be a loop of order 2n + 1, commutative

or otherwise; K = {0, 1} be the prime field of characteristic two,
KL be the loop ring. §* = 1 + U* be the mod p-envelope of L is

a groupoid. S* is a subset groupoid of order 2°" .

This proof is also left as an exercise to the reader.
THEOREM 3.15: Let L be a finite loop with an element x € L
such that x’ = 1. Let Z, be the prime field characteristic p, p>2.
Let S be the collection of all subsets of the loop ring Z,L.

Then S* is the subset groupoid with a nontrivial subset

n—1
idempotent in it and order of S*is 2 where |L| = n.

This proof is also direct and hence left as an exercise to the
reader.

Now we define the notion of Smarandache subset mod
p-envelope of L.

Let L be a S-loop and K any field, KL the loop ring.

S = {Collection of all subsets of the loop ring KL} be the subset
loop semiring of the loop ring KL.
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A be a S-subloop of L.

The subset mod p-envelope of A of L denoted by S(S*(A))
= SS*(A) is defined as the Smarandache subset mod p-envelope
in L. Infact S-subset mod p-envelope S(S*(A)) is not unique.

We have as many number of S-subloops in L. Further if L
has no S-subloop then S-subset mod p-envelope is a empty set.

Other concepts like strongly right commutative subset loop
semiring, subset orthogonal semiring ideals, S-subset
orthogonal semiring ideals so on; can be defined in an
analogous way with appropriate simple modifications.

Let S = {Collection of all subsets of the loop ring ZL,(m)}
be the subset non associative semiring of the loop ring ZL,(m).
We see S is just a collection of subsets.

Thus we can define U and mon S’ and T = (S', U, N) can
be realized as a subset topological space and this topological
space with this usual topology will be known as the usual subset
semiring topological space of the subset semiring or the usual
topological space associated with the subset semiring (S’ =S U

o).

Now we see T = (S, U, M) is an infinite topological space
and we of course adjoin with S the empty set ¢ for if we have
A={e+g +g}and B= {{0},3e+ g, +5g5+8g —4g;} € S
then AU B = {e+ g +g, {0},3e+g +5g5+8g —4g3} € S
by A n B = {¢}. Thatis why we conditionally in T adjoin this
empty set.

Thus we can realize S U {¢} = P (ZL,(m)) that is the power
set of the set ZL,(m).

Now we can also define on S a new subset topology
T, = {S, Us My ) here we need not adjoin the element ¢ to S,
here forany A,Be S,Au,B={a+b|a e Aandb € B} the
usual addition in the loop ring is taken as the operation U,,.
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Thus if A = {8¢ —9g; + 10g, + 5g; — g¢, 9¢ + 10gs, 18e} and
B={e—4g;, 10e + gs, go + 4e} € S, then A U, B = {9¢ — 13g,
+ 10g, + 5g3 — g6, 10e — 4g; + 10gs, 19¢ — 4g;, 18e + gs — 9g; +
10g, + 5g3 — g6, 19e + 11gs, 28e + g5, 22e + g, + 13e + g, + 10g;
+12e—-9g; + 11g, + 5g3—g¢} € S.

In the first place it is interesting to observe that A U B #
A U, A thus the operation U and U, are different not only that
we have for ‘U’ usual topology the empty set is adjoined.

Let A= {5¢+ g} and B={3e—g;} € S.
We know A N B = ¢.

But A N, B= {5¢e + g} N, {3e— g}
={(e—g) * Be—g)}
= {156—3g2—5g1 + g * gz} e S.

Clearly AnB=#A N, B.

We denote by U, and N, the operations on S and
T, = {S, Uy, My} is a topological space defined as the new non
associative subset topological semiring space of the subset non
associative semiring.

We further wish to record that in general A U, A # A and
Am,A#A.

For take A = {3e —4g; + 525, 8e + 4g;} € S.

We see A U, A = {6e —4g; + 10g,, 16e + 8g;, 1le —4g, +
S5gy+4gt #A.

However A U A =A.

Consider

Ay A={(Be—4g +5g) (3e—4g + 52),
(8et4g;) * (Betdgs) (3e — 4gi115gy) * (Betdgs),
(8e +4g;) * (3e—4g + 5g)}
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={(9e—12g, + 15g, — 12g; + 16e — 20g; * g, +
15g, — 20g; * g, +25¢), (64 + 32g; + 3g; + 16e),
(24e —32g; +40g, + 12g; — 16g; * g3 + 20g, *
g3), (24e + 12g; —32¢g, — 16g; * g, + 40g, +
20(gs * g)} #A
and AN, A=A NA.

Thus T, = (S, Uy, My) gives a new non associative and non
commutative topological space of subset non associative
semiring.  Infact T, is both non associative and non
commutative in general.

If the underlying loop ring is commutative then only T, will
be a commutative new topological space of subset semiring.

Example 3.57: Let
S = {Collection of all subsets of the loop ring ZsL5(2)} be the
subset loop semiring of the loop ring ZsLs(2).

(S8', U, M) is a subset topological loop semiring space of S’
where S' =S U ¢. (S, Uy, My) is a subset new non associative
topological loop semiring space of S.

Both S and S’ are of finite order.

Example 3.58: Let S = {Collection of all subsets of the loop
semiring (Z" U {0}) (L19(3))} be the subset loop semiring of the
loop semiring (Z" U {0}) (L1o(3)).

T = (S', Uy, My) is an infinite subset new non associative
topological loop semiring space of S.

Weseeif A,Be Tthen AnB=B"NA AUB=BUA,
ANnA=Aand AU A=A.

However if A, B € T, then A N, A # A in general B U, B =
B in general and A n, B # B m, A. This is the stricking
difference between the two spaces.
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Example 3.59: Let S = {Collection of all subsets of the loop
semiring LLo(8) where L =

T = {S', U, N} is a finite subset topological space of loop
semiring.

Tn = {S, U, My} is also a finite subset new non associative
topological space of loop semiring.

InT,; AnAzA, ANy, BZByAand A U, A #A.

Example 3.60: Let S = {Collection of all subsets of the loop
ring (Zg x Zg) (L7(3) x Ls(3)} be the subset loop semiring of the
loop ring A.

T = (S, U, N) be the subset topological space of loop
semiring of finite order.

T, = (S, Uy, My) be the subset topological space of the loop
semiring of finite order.

AmA#A, AU, A#Aand A N, B#B N, A. Both the
subset topological spaces are of finite order.
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Example 3.61: Let
S = {Collection of all subsets of the loop semiring LL,;(11)} be

the subset loop semiring of the loop semiring LL,;(11) where
L =

Let T = (S, U, M) is a finite subset topological semiring space.
T, = (S, Uy, My) is also a finite new subset non associative
topological semiring space.

Example 3.62: Let S = {collection of all subsets of the loop
semiring (L; x L) (Lg3(12)) = M} be the subset loop semiring
of the loop semiring M = (L; x L,) Lg3(12) where
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We see T = (S', U, M) is a subset topological loop semiring
space of finite order. Also T, = (S, Ly, M) is a subset new non
associative topological loop semiring space of finite order.
Both the topological spaes are distinct.

Now we see the subset topological space T = (S', U, M) of
the subset loop semiring behaves just like the usual topology on
subsets of a loop ring (or loop semiring), however the subset
new topological space of the subset loop semiring S is very
different for Amy A#A, A u, A=A Au,B=B U, A but
AnyB#ByAand A, (B, C)= (AN, B)n, C for A, B,
CeS.

Now we can as in case of usual topological spaces find
topological subspaces.

We will illustrate this situation in case of both the subset
topologies T and T,.

Example 3.63: Let
S = {Collection of all subsets of the loop ring Z;1L35(9)} be the
subset loop semiring of the loop ring Z;,L;5(9).

Now Hi(7)={e,1, 7+1,1+2x7,i+3 x7,i+4 x 7} for
i=1,weget H(7)={e, 1, 8, 15,22, 29} true for 1 <i<7.

Let
M; = {Collection of all subsets of the subloop ring Z;H;(7)} be
the subset subloop subsemiring of the subloop ring Z,,H;(7),
1<i<7.

Now T = {M/, U, N} is a subset subloop semiring

topological subspace of T of M;, 1 <1 <7 where T = {S', U, N}.
Thus now we have given seven subset topological loop semiring
subspaces of T.



144 | Subset Non Associative Semirings

Consider the subloops M;(5) = {e, 1,5 +1,1+2x 5,1+ 3 x
5,0i+4x5,1+5x5,i+6x5} <L359), for 1 <i<4 are all
subloop of L35 (9).

Fori=2 we have M, (5) = {e, 2,7, 12, 17,22,27,32} isa
subloop of L35(9).

Let
V; = {Collection of all subsets of the subloop semiring
ZiM;i(5)}; (1 £ 1 £ 5) be the subset loop subsemiring of S.
Suppose B; = { V/', U, N} be the subset topological subspace of
subsemiring of T. We see we have 5 more subset topological
loop subsemiring subspaces of T.

Now consider C; = {e, i} where i € L35(9) \ {e}. We see
Z1,C; is a subloop ring in Z;,L35(9).

Take
A; = {Collection of all subsets of the subloop ring Z;,C;} to be
the subset loop subsemiring of S; 1 < i < 35, Suppose
Xi = {A], U, N}, then we see X; are subset topological
subspaces of S and there are 35 such subspaces in T using S.
Thus we have atleast 35 + 5 + 7 = 47 subset topological subloop
semiring subspaces of T =(S', U, N).

Now what can be said about new subset topological loop
semiring subspaces. We can say we have 47 subset new
topological subloop semiring subspaces of which 35 of them are
associative i.e., (A "y By My C=A N, (B, C) for all A, B, C
e A;; 1 <1<35.

Thus X = {A,, Un, My} are a collection of all subset new

topological loop semiring subspaces which are associative with
respect to the operation My, 1 <1< 35.

Example 3.64: Let
S = {Collection of all subsets of the loop ring ZsL,(6)} be the
subset loop semiring of the loop ring ZsL+(6).
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We see we have seven subloops all of them are subgroups
given by V; = {Collections of all subsets of the subloop ring
ZsM; where M; = {e, i}, 1 € L4(6) \ {e}} is a subset loop
subsemiring of S. T; = {V/, N, U} is a subset topological loop
semiring subspace of T = {S', U, N}, (V/=V; U {¢}) we
further see T, = {S, Uy, My} is the subset new non associative
topological space loop semiring.

We see {Vi, My, Uy} < T, is a subset new topological
subspace of T, but all these {V;,n,, U,} are associative with
respect to N, however A U, A=A and AN, A=A forall A e
V..

Example 3.65: Let

S = {Collection of all subsets of the loop ring Z;,L5(3)} be the
subset loop semiring of the loop ring Z;,L5(3). We see we have
more than 5 subset topological loop semiring subspaces of
T = {S', U, N} and more than 5 subset new non associative
topological loop semiring subspaces of T, = {S, U, M},
however all of these new subset topological loop semiring
subspaces are associative with respect to M.

The other possible subset topological loop semiring
subspaces are;

W, = {Collection of all subsets of the loop ring 2Z,,L5(3)}
be the subset loop subsemiring of S.

W, = {Collection of all subsets of the loop ring 3Z,L5(3)}
be the subset loop subsemiring of S.

W3 = {Collection of all subsets of the loop ring 4Z,L,5(3)}
be the subset loop subsemiring of S.

W, = {Collection of all subsets of the loop ring 6Z,L5(3)}
be the subset loop subsemiring of S.
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Thus Wy, W,, W3 are W, are subset loop subsemiring of S.
Wesee if Yi={W',n, Ul cT={S,u, N}, 1 <i<pthen
they are subset loop topological subspaces of T.

Z; = {W;, Uy, Ny} are all subset new non associative
topological subspaces of the loop semiring of the subset new
topological space T, = {S, U,, Nn}.

Here also it is pertinent to keep on record that none of these
new non associative topological loop semiring subspaces are
infact non associative with respect to the operation M.

Now let us consider D; = {Collection of all subsets of the
subloop ring 2Z,P;, where P; = {e, 1} andi € Ls(3) \ {e}}, 1 <1
<5, the subset loop subsemiring of S.

Let Ei= { D], U, N} be the subset topological loop semiring
subspaces of T = {S, U, N}; 1 <1< 5.

Fi = {Dj, Uy, M} < Ty = {S, Uy, My} are subset new
topological non associative loop semiring subspaces of T,.

We see all these F;’s are associative new topological loop
semiring subspaces of T.

Example 3.66: Let
S = {Collection of all subsets of the loop ring Z;5L9(8)} be the
subset loop semiring of the loop ring Z5L;4(8).

We see Li9(8) has no subloops which are different from
subgroups. Infact L;o(8) has 19 distinct subgroups which are
subloops.

Further we see;

A, = {all subsets of the loop subring 3Z;sL;9(8)} be the subset
loop subsemiring of S.
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Let A, = {all subsets of the loop subring 5Z;5L14(8)} be the
subset loop subsemiring of S.

B, = {A], U, N} and B, = {A}, U, N} are subset
topological loop subsemiring subspaces of T = {S, U, N}.

C! = {A}, Uy, My} and C. = {A,, U,, Ny} are new subset
topological loop subsemiring subspaces of T, = {S, Uy, My}.

We see both the new subset spaces topological subspaces
are non associative.

Consider
G; = {Collection of all subsets of the loop subring 3Z;sP;}
(P; = {e, i}; 1 € L19(8) \ {e}) the subset loop subsemiring of S.
Hi = (G}, n, v) is the subset topological loop semiring
subspace of S; 1 <i<19.

Ji = {Gj, Uy, Mn} < S is the subset new topological loop
subsemiring subspaces of (T,, Uy, My}, 1 <1 <19,

All these 19 subset new topological subspaces are
associative with respect to the operation M.

However it is once again pertinent to keep on record that
Lio(8) has no proper subloops which are different from
subgroups.

Example 3.67: Let
S = {Collection of all subsets of the loop ring Z;oL35(9)} be the
subset loop semiring of the loop ring Z¢L35(9).

Take P; = {{e, i} < L35(9); 1 € L35(9) \ {e}; be the subloops
(which are subgroups of L35(9)); 1 <1< 35.

B; = {Collection of all subsets of the loop subring L;s(9)
P}, 1<i<35 C={B/,n,u} cT={S,u, N} are all
subset topological loop semiring subspaces of T, 1 <1 < 35.
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Similarly D; = {Bi, ™y, Un} < Ty = {S, Uy, My} are all subset
new topological loop semiring subspaces of T,;; 1 <1 <35.

None of these subset new topological loop semiring
subspaces are non associative under M, infact all these 35
subspaces are associative under M.

Now consider G; = {Collection of all subsets of the loop
subring 2Z,0P;; 1 <1 <35} < S be the subset loop subsemiring
of S.

We have 35 such subset loop subsemirings.

Hi={G],u,n} cT={S,u,n}, 1 <i<35 are all subset

topological loop semiring subspace of {T, U, N}.

Ji = {Gi, Up, N} < Ty = {S, Uy, My} are the subset new
topological loop semiring subspaces of {S, U,, M} and all of
them are associative under the operation M,,.

Take K; = {Collection of all subsets of the loop semiring
5Z,0P;} < S, be the subset loop subsemiring of S.

Li={K!,n,u} < T={S, U, N} is a subset topological
loop semiring subspace of T; 1 <i<n.

We have M; = {K;, Ny, Uy} < Ty = {S, Uy, My} is a subset
non associative new topological loop semiring subspace of T,.
We have 35 in number and all of them are associative under the
operation My,

Let N; = {Collection of all subsets of the loop ring Z,,Hi(7);
1 €1 <7} < S; be the subset loop subsemiring of S.

O;={N;,n,u} cT={S', U, N} is the subset topological
loop semiring subspace of T and they are seven in number.
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P; = {N;, my, Unt < Ty = {S, Uy, My} are subset new
topological loop semiring subspaces all of which are non
associative with respect to My,

Let Q; = {Collection of all subsets of the loop subring
Z10Hi(5); 1 £1 <5} < S be the subset loop subsemiring of S.

Ri = {Q, n, U} <« T={S, U, N} are the subset
topological loop semiring subspaces of T.

T = {Qi, Un, M} < Th = (S, Uy, My) are all subset new
topological loop subsemiring subspaces of T,

All these 5 spaces are non associative with respect to My,

Let
U; = {collection of all subsets of the loop subring 5Z;,H;(5)} be
the subset loop subsemiring S, 1 <1< 5.

Let V; = {U], U, N} be the subset topological loop
semiring subspace of T = {S', U, N}.

We see W; = {U;, Ny, Unt < Ty = {S, My, Uy} s a subset
new topological loop subsemiring subspaces of T, 1 <i<5.

X; = {Collection of all subsets of the loop subring
5Z,0Hi(7)} < S be the subset loop subsemiring of S.

X ={X,u N cT={S, U, N} is a subset loop
subsemiring topological subspaces of T; 1 <i<5.

X = {Xi, Mny Upt < Tn = {S, Uy, My} is a subset loop
subsemiring new topological subspaces of T; 1 <1 <7.

Y; = {Collection of all subsets of the loop subsemiring
2Z,0H;(5)} = S; 1 <1 <5 is a subset loop subsemiring of S.
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Yi={Y',u n} cT={S, U, N} is a subset topological

loop subsemiring subspaces of T, 1 <i<5.

Y. = {Yi, Ma, Un} < Ta = {S, Un, My} is the subset new
topological loop subsemiring subspaces of the subset new

topological space T,,, 1 <i<7. We see topological subspaces of
the subset topological spaces T, and T.

In view of all these we have the following theorems.

THEOREM 3.16: Let S = {Collection of all subsets of the loop
ring Z,L,(m); n an odd prime} be the subset loop semiring of the

loop ring Z,L,(m), p a prime.

S has atleast n-subset topological loop semiring subspaces
of T= {S, U, N} as well as n-subset new topological loop
semiring subspaces of T,, = {S, U, My}

Proof follows from the simple fact that L,(m) has no
subloops as n is an odd prime and only subgroups P; = {e, i} of
order two, 1 <i<n.

So associated with each P; we have V; = {Collection of all
subsets of the loop subring Z,P;; 1 <i<n} c S, the subset loop
subsemiring and W; = { V], U, n} < T = {S', U, N} is a subset
topological loop semiring subspace of T, 1 <i<n.

Xi = {Vi, My, Un} < To = {S, Uy, My} is a subset new
topological loop semiring subspace of T,,, 1 <1< n.

Hence the claim.
It is left as an open problem to find other subset topological

loop semiring subspaces and subset new topological loop
semiring subspaces.
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Further R = {Collection of all subsets from P = {tZ;li +e,
i=1

e Ly(m); t=0, 1,2, ..., p} is a subset loop subsemiring of S
and {R’, U, N} = M is a subset topological loop semiring
subspace of T = {S', U, N}. R, = {R, U,, Ny} is a subset new
topological loop subsemiring of T,, = {S, Uy, M,}.

Now we proceed onto describe the other theorems.

THEOREM 3.17: Let S = {Collection of all subsets of the loop
ring Z,L,(m), p a prime, n a composite number} be the subset
loop semiring of the loop ring Z,L,(m).

(i) S has atleast p + [ number of subset loop
subsemirings.

(ii)  Corresponding to each of the subset loop
subsemirings we have an associated subset
topological loop semiring subspaces of T = {S’, U,
M} and an associated subset new non associative
topological loop semiring subspaces of T, = {S, U,
M } which are each (p+1) in number.

(i) If Z, has t number of subrings then T = {S', U, )
and T, = (S, U, My, contains t(p+2) number of
subset topological loop semiring subspaces of T and
t(p+2) number of subset new topological loop
semiring subspaces of T, respectively.

Proof is direct and hence is left as an exercise to the reader.

THEOREM 3.18: Let S = {Collection of all subsets of the loop
ring Z,L,(m), t a composite number n a odd composite number}
be the subset loop semiring of the loop ring Z,L,(m).

If Z, has s number of subring and if L,(m) has r number of
subloops including the n subloops.

(i) Then Z.L,(m) has atleast sr number of loop
subrings.
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(ii)  Associated with each loop subring; T = {S’, U,
M} has atleast sr number of subset topological
loop semiring subspaces.

(iii)  Associated with each of the loop subring T, = {S,
U ) has atleast sr number of subset new
topological loop semiring subspaces.

Proof is left as an exercise to the reader.

Now having seen topological subspaces we just indicate we
can have neutrosophic analogue in all cases. If we replace Z,
by (Z, UI)={a+bl]|abeZ, =1 we get the
corresponding subset loop neutrosophic semiring or
neutrosophic subset loop semiring.

Similarly replacing Z by (Z U I), Q by (Q U I), R by (R U
I) and C by (C U I) we can get neutrosophic loop ring using
appropriate loops over these rings.

Further replacing Z" U {0} by (Z" U I) U {0}, Q" U {0} by
Q" U I) U {0}, R" U {0} by (R" U I) U {0} we get
neutrosophic loop semirings using appropriate loops over these
semirings.

Finally replacing C(Z,) by (C(Z,) v I) we get neutrosophic
complex finite modulo integer loop semirings (C(Z,) v )L
where L is a loops.

All properties can be studied for these subset neutrosophic
loop semirings which is treated as a matter of routine.

However we give some examples of them.

Example 3.68: Let S = {Collection of all subsets of the
neutrosophic loop ring (Zs U I)L¢(8)} be the neutrosophic
subset loop semiring of the neutrosophic loop ring.

Example 3.69: Let S = {Collection of all subsets of the
neutrosophic loop ring (Z U ID)L5(8)} be the neutrosophic
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subset loop semiring of the neutrosophic loop ring. Clearly S is
of infinite order.

Example 3.70: Let S = {Collection of all subsets of the
neutrosophic complex loop ring (C U I)L,3(8)} be the subset
neutrosophic complex loop semiring of infinite order.

Example 3.71: Let S = {Collection of all finite complex
neutrosophic ring. (Z,; U I)L»7(8)} be the subset finite complex
modulo integer neutrosophic loop semiring of finite order.

Example 3.72: Let S = {Collection of all subsets of the
neutrosophic loop ring (Z U Iy (g1, ) L11(4); g =0, g5 = g,
2121 = 221 = 0} be the subset neutrosophic loop semiring of the
neutrosophic loop ring ({Z,o U I)) (g1, g2) L11(4) of finite order.

Example 3.73: Let S = {Collection of all subsets of the
neutrosophic loop ring (Z° U {0})L,(11)} be the subset
neutrosophic loop semiring of infinite order.

Example 3.74: Let S = {Collection of all subsets of the
neutrosophic loop semiring (R* U {0})(g)L1o(8)} where g* = 0}
be the subset neutrosophic loop semiring of infinite order.

Now having seen examples of neutrosophic subset loop
semiring of the loop semiring, we now give some examples of
substructures.

Example 3.75: Let S = {Collection of all subsets of the
neutrosophic loop ring (Z; U D)L, (11)} be the subset
neutrosophic loop semiring of neutrosophic loop ring
(Z7 U DL, (11). S has subset loop subsemirings which are not
neutrosophic for Z;L,,(11), Z;Hi(7), 1 £1 <7 and Z;H;(3), 1 <1
< 3 are loop subrings which are not neutrosophic so associated
with these we get the subset loop subsemirings which are not
neutrosophic. Thus we have 11 of them which does not include
the 21 subset loop subsemirings obtained from the loop subrings
Z7Pi; Pi = {e, 1}, ie L21(11), 1<i1<21.
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Example 3.76: Let S = {Collection of all subsets of the
neutrosophic loop ring (Z;; w D)Ls(3)} be the subset
neutrosophic loop semiring of the neutrosophic loop ring. S has
both subset neutrosophic loop subsemiring as well as subset
loop subsemirings which are not neutrosophic. Take
P' = {Collection of all subsets of the neutrosophic loop subring
(Zy, W Py, Py = {e, i},1 € Ls(3) \ {e}}, 1 <1 <5 are the five
subset neutrosophic loop subsemiring.

Consider M; = {Collection of subsets of the neutrosophic
loop ring (2Z;, W I)P;}; 1 <1 <5 is the subset neutrosophic loop
subsemiring.

By replacing in M;, (27, U 1) by (4Z1, U I) or by (6Z1, U I)
or by (3Z1, U I) we get subset neutrosophic loop subsemirings.

Now Z,P; is a loop ring which is not neutrosophic subset
loop subsemiring using

N; = {Collection of all subsets of the loop subsemiring
ZuPi}; 1<i<s.

Finally using loop subrings 2Z,,P;, 3Z,,P;, 4Z,,P; and 6Z,,P;
in place of Z;;P; in M; we get 20 subset loop subsemirings
which are not neutrosophic subset loop subsemirings of S.

Example 3.77: Let S = {Collection of all subsets of the
neutrosophic loop ring (Z U DL,(7)} be the subset
neutrosophic loop semiring. S has infinite number of subset
neutrosophic loop subsemirings as well as infinite number of
subset loop subsemirings which are not neutrosophic.

Example 3.78: Let S = {Collection of all subsets of the
complex neutrosophic loop ring (C U I)L,9(9)} be the subset
complex neutrosophic loop semiring of the complex
neutrosophic loop ring (C U [)Ly9(9).

S has infinite number of complex neutrosophic subset loop
subsemirings. S has also infinite number of neutrosophic subset
loop subsemirings which are not complex and finally S has
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infinite number of complex subset loop subsemirings which are
not neutrosophic.

Example 3.79: Let S = {Collection of all subsets of the
neutrosophic loop ring (Zsp W DLyo(8)} be the subset
neutrosophic loop semiring. S has subset zero divisors and has
subset neutrosophic loop ring subsemirings.

Example 3.80: Let S = {Collection of all subsets of the
neutrosophic loop semiring M = ((Zys U I) x L)Lo(8)} be the
subset neutrosophic loop semiring of the neutrosophic loop
semiring M, where L is a lattice given by

S has subset zero divisors, subset units and subset substructures.

It is a matter of routine to find and study all properties in an
analogous way for these subset neutrosophic loop semirings
over a neutrosophic loop ring or over a neutrosophic loop
semiring. As it is a matter of routine we leave it as an exercise
to the reader.

Example 3.81: Let S = {Collection of all subsets of the
neutrosophic loop ring (Zs w I)L,(3)} be the neutrosophic
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subset loop semiring of the neutrosophic loop ring
(Zs U DL4(3).

T = {S, U, N} is defined as the subset neutrosophic
topological loop semiring space and T, = {S, U,, N} is defined
as the subset neutrosophic new non associative topological loop
semiring space. We see T and T, are of finite order.

Clearly both T and T, has subset neutrosophic topological
subspaces.

Example 3.82: Let S = {Collection of all subsets of the
neutrosophic loop semiring ((Z" U I U {0}))L;,(8) be the subset
neutrosophic loop semiring of the loop semiring.

{S’, U, N} is an infinite neutrosophic topological space of
the subset loop semiring. {S, W,, N,} is also an infinite subset
neutrosophic new non associative topological loop semiring
space.

Example 3.83: Let S = {Collection of all subsets of the
neutrosophic loop ring M = (Z,s U DDL,7(8)} be the subset
neutrosophic loop semiring of the neutrosophic loop ring M.

Let T = {S', U, N} be the neutrosophic subset topological
space of loop semiring.

Ta = {S, U, My} be the neutrosophic new non associative
subset topological loop semiring space.

Both T and T, are of finite order. T, is a non associative
new topological loop semiring space.

Example 3.84: Let S = {Collection of all subsets of the
neutrosophic loop ring M = [{C(Z4s5 U 1)) (g1, 22)] L4s(8)} be the
subset neutrosophic loop semiring of the loop ring M.
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Here gf =0, g; =g, g1 =2g =0 T={S,u,N}isa
subset neutrosophic loop semiring topological space.

W = {P', U, n | P' = {Collection of all subsets of the
neutrosophic loop ring (Zss U I) L4s(8)} < T is a subset
neutrosophic loop semiring topological subspace of S.

We see T has several subset neutrosophic loop semiring
topological subspaces.

T, = {S, Uy, My} be the subset loop semiring of the new
topological space. T, also has several subset loop semiring
new topological subspaces. W, = {P, m,, U,} < T, is a subset
loop semiring new topological subspace of T,,.

Example 3.85: Let S = {Collection of all subsets of the
neutrosophic loop ring W = ((Zg U I) x (Z;4 U 1)) L,9(8)} be the
subset neutrosophic loop semiring of the loop ring N of finite
order.

T = (S, U, N) be the subset neutrosophic topological loop
semiring space. T has several subset neutrosophic topological
loop semiring subspaces. Likewise T, = {S, Uy, My} be the
subset neutrosophic new topological loop semiring space.
T, also has several subset neutrosophic new topological loop
semiring subspaces.

Example 3.86: Let S = {Collection of all subsets of the
neutrosophic loop semiring M = {{Z"U{0}UI) x (Zg;UI) x (L) x
(Q'U{0}UI)} L,y (11)} be the neutrosophic loop semiring of the
neutrosophic loop semiring. T = {S', U, N} is a subset
neutrosophic loop topological semiring space. T has several
subset neutrosophic loop topological semiring subspaces.

Example 3.87: Let S = { Collection of all subsets of the
neutrosophic loop ring B = {{Z;3 U I) x (Z;; U [)}L9(8)} be a
subset neutrosophic loop semiring of the neutrosophic loop ring
B.
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T = {S', U, N} be the subset neutrosophic topological loop
semiring space.

T has several subset neutrosophic topological loop semiring
subspaces. T is of finite order.

T, = {S, My, Un} be the subset neutrosophic new non
associative topological loop semiring space. Clearly T, has
several subset neutrosophic new topological loop semiring
subspaces. o(T,) <.

Several other interesting properties of subset neutrosophic
loop ring topological spaces can be got as in case of subset loop
topological spaces. The same holds good in case of new subset
neutrosophic loop semiring topological spaces also.

Here we suggest some problems for the reader.
Problems

1. Find some special features enjoyed by subset non
associative semirings of loop rings.

2. Distinguish between the subset non associative semirings
of a loop ring and a groupoid ring.

3. Does there exist a subset non associative semiring
associated with a loop of infinite order?

4. Let S = {Collection of all subsets of the loop ring
Z,14(8)} be a non associative subset semiring of the loop
ring Z,Lo(8).

(1)  Find o(S).

(i1)) Can S have subset zero divisors?

(ii1) Is S a Smarandache subset semiring?

(iv) Can S have a proper subset which is a subset field?
(v) Can S have subset ideals?
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(vi) Can S have subset S-ideals?
(vii) Can S have subset idempotents?

Let S = {Collection of all subsets of the loop ring
Z1,L19(7)} be the subset non associative semiring of the
loop ring Z;,L14(7).

Study questions (i) to (vii) of problem (4) for this S.

Let S = {Collection of all subsets of the loop ring
QL,(11)} be the subset non associative semiring of the
loop ring QL (11).

Study questions (i) to (vii) problem 4 for this S.

Let S; = {Collection of all subsets of the loop semiring
LG = LL,3(7) where L is given in the following;

| )

be the subset non associative semiring of the loop
semiring LL,3(7).

Study questions (i) to (vii) of problem (4) for this S.
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10.

Let S, = {Collection of all subsets of the loop ring
Z3L25(7)} be the subset non associative semiring of the
loop ring Zy3L25(7).

(i) Study questions (i) to (vii) of problem four for this
S,.

(i1)) Compare S; of problem 7, S; of following problem 9
with this S,.

Let S; = {Collection of all subsets of the loop lattice
LL23(7) where L =

a

0)

be the subset non associative semiring of the loop lattice
LLy3(7).

(i) Study questions (i) to (vii) of problem (4) for this S;.
(ii)) Compare S of problem 7 with this S;.

Let S, = {Collection of all subsets of the loop ring
Z,4153(7)} be the subset non associative semiring of the
loop ring Z,4L23(7).

(i) Study questions (i) to (vii) of problem 4 for this S,.

(i) Compare S of problem 7, S; of problem 9 and S, of
problem 8 with this S.
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11. Let Ss = {Collection of all subsets of the loop ring
Z1,3(7)} be the subset non associative semiring of the
loop ring ZL5(7).

(i) Study questions (i) to (vii) of problem 4 for this Ss.
(ii)) Compare S of problem 7, S; of problem 9, S, of
problem 8, S, of problem 10 with this Ss.

12.  Let S¢ = {Collection of all subsets of the loop semiring
(Z" U {0}) L3(7)} be the subset non associative semiring
of the loop ring Ly;(7).

(i) Study questions (i) to (vii) of problem 4 for this S4
for this Ss.

(i1)) Compare S of problem 7, S; of problem 9, S, of
problem 8, S; of problem 10, S, of problem 11 with
this Ss.

13.  Let S; = {Collection of all subsets of the loop ring
Ze¢Ls(2)} be the subset non associative semiring of the
loop ring ZsLs(2).

Study questions (i) to (vii) of problem 4 for this S;.

14. Let S, = {Collection of all subsets of the loop lattice
LLs(2)} be the subset non associative semiring of the
loop lattice LLs(2). L is the lattice given in the following;

1
a
A

a3 as

0

(1)  Study questions (i) to (vii) of problem 4 for this S,.
(i1)) Compare S| of problem (13) with this S,.
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15.

16.

17.

18.

19.

20.

21.

Let S = {Collection of all subsets of the loop lattice LG =
LL,(4)} be the subset of the loop lattice LL;(4) where L =

(i) Study questions (i) to (vii) of problem 4 for this S.
(i1) Since |L| = 8 and |Ls(4)| = 8 do we have any special
feature enjoyed by this LL(8).

Give an example of a subset non associative semiring of a
loop ring which satisfies Moufang identity.

Does there exist a subset non associative semiring S of a
loop ring which satisfies the Bruck identity?

Does there exist a subset non associative semiring S of a
loop ring which satisfies the Bol identity?

Does there exists a subset non associative semiring S of a
loop ring L which satisfies the weak inverse property?

Give an example of a subset non associative semiring of a
loop ring which is right alternative but not left alternative.

Let S = {Collection of all subsets of the loop ring
Z,1.45(8)} be the subset non associative semiring of the
loop ring Z,L45(8).

(i) Find all subset subsemiring of S.
(i1) Find all subset semiring ideals of S.
(iii) Can S have subset idempotents?
(iv) Find o(Z,L45(8)).



22.

23.

24.
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Let S = {Collection of all subsets of the loop ring
Z4115(14)} be the subset non associative semiring of the
loop ring Z4L5(14).

(i) Study questions (i) to (iv) of problem 21 for this S.
(ii)) Does some of the elements of S satisfy any of these
special identities?

Let S; = {Collection of all subsets of the loop lattice
LL5(14) where L =

-
0
)

be the subset non associative semiring of the loop lattice
LL;s(14).

(1) Study questions (i) to (iv) of problem 21 for this S;.
(ii)) Compare S of problem 22 with this S;.

Let S, = {Collection of all subsets of the loop lattice

LL,5(14)} be the subset non associative semiring of the
loop lattice LL,5(14), where L =

I a4
0
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25.

26.

27.

28.

(1) Study questions (i) to (iv) of problem 21 for this S,.
(ii)) Compare S of problem 22 and S; of problem 23 with
this Sz.

Let S = {Collection of all subsets of the loop ring
Z1.,5(4)} be the subset semiring of the loop ring.

(i) Is S commutative?

(i1) Prove S is non associative.

(ii1) Can S have subset zero divisors?
(iv) Is S a S-subset semiring?

(v) Find all subset subsemirings of S.

Let S = {Collection of all subsets of the loop ring
Z,L45(4)} be the subset semiring of the loop ring Z,L4;3(4).

(i)  Find o(S).

(i) Is S commutative?

(ii1))  Find all subset subsemirings of S.

(iv) Find subset zero divisors of S.

(v)  Can S have S subset zero divisors?

(vi) Prove S has subset units.

(vii) Can S have S-subset units?

(viii) Can S have subset idempotents?

(ix) Can S have subset idempotents which are not
S-subset idempotents.

(x) Is S a S-subset semiring?

Let S = {Collection of all subsets of the loop ring
ZgL15(8)} be the subset non associative semiring of the
loop ring ZsL5(8).

Study questions (i) to (x) of problem 26 for this S.

Let S = {Collection of all subsets of the loop ring
Z71,1(5)} be the subset semiring of the loop ring Z;L,(5).

Study questions (i) to (x) of the problem 26 for this S.
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30.

31.

32.
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Let S = {Collection of all subsets of the loop ring
ZL,o(7)} be the subset semiring of the loop ring ZL9(7).

(1) Does S satisfy any of the special identities?
(i1)) Can S have subset zero divisors?

(ii1)) Can S have subset subsemirings?

(iv) Can S have S-subset idempotents?

(v) Is S a Smarandache subset subsemiring?

Let S = {Collection of all subsets of all loop ring
Z17L5(4)} be the subset semiring of the loop ring
Z171L23(4).

Study all questions (i) to (v) of the problem 29 for this S.
Let S = {Collection of all subsets of the loop ring
Z1slos(7)} be the subset semiring of the loop ring
Z]8L25(7).

Study questions (i) to (v) of problem 29 for this S.

Let S = {Collection of all subsets of the loop ring LL4(7)
where L is the lattice

be the subset semiring of the loop lattice LL;o(7).

Study questions (i) to (v) of the problem 29 for this S.
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33. Let S = {Collection of all subsets of the loop lattice
LL,7(5)} be the subset of the loop lattice LL,7(5) where

L=
1
a b
c
d
e
g f

0

(i) Study questions (i) to (v) of problem 29 for this S.
(i) Find o(S).

34, Give an example of a subset semiring of a loop lattice
which satisfies the Bruck identity.

35. Give an example of a subset semiring of a loop ring
ZL,(m) which is right alternative but not left alternative.

36. Let S = {Collection of all subsets of the loop ring
Z13L7(4)} be the subset semiring.

(1) Find o(S).

(ii)) Does S satisfy any of the special identities?
(ii1) Find the number of subset subsemirings of S.
(iv) Is S a Smarandache subset semiring?

(v) Can S have subset ideals?

(vi) Enumerate some special features enjoyed by S.

37. Let S = {Collection of all subsets of the loop ring
Z71,5(7)} be the subset semiring of the loop ring Z;L,5(7).

Study questions (i) to (vi) of problem 36 for this S.
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Let S = {Collection of all subsets of the loop lattice
LL3,(7) of the lattice L =

be the subset semiring of the loop lattice LL;;(7).

(1) Find o(S).

(i1) Find all subset subsemirings of S.

(iii) Find all subset ideals of S.

(iv) Can S satisfy any of the special identities?

(v) Is S a Smarandache subset semiring?

(vi) Can S have Smarandache subset zero divisors?

Let S = {Collection of all subsets of the loop ring
Z15L19(3)} be the subset semiring of the loop ring
Z12L19(3).

Study questions (i) to (vi) of problem 38 for this S.
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40.

41.

42.

43.

44,

Let S = {Collection of all subsets of the loop semiring
(Z" U {0}) L,/(5)} be the subset semiring of the loop
semiring (Z" U {0}) Lyy(5).

Study questions (i) to (vi) of problem 38 for this S.

If Z" U {0} is replaced by Z in this problem compare
both the subset semirings.

Let S = {Collection of all subsets of the loop ring
Z,1,5(4)} be the subset semiring.

(1) Find o(S).

(i) Can S have subset right quasi regular elements
which are not subset left quasi regular elements?

(iii) Can S have subset quasi regular elements?

(iv) Find all subset quasi regular elements of L.

Let S = {Collection of all subsets of the loop ring
Z19L19(8)} be the subset semiring.

Study questions (i) to (iv) of problem 41 for this S.

Let S = {Collection of all subsets of the loop ring
Zs1.o(8)} be the subset semiring of the loop ring ZsLo(8).

(i) Find all subset quasi regular elements of S.
(il)) Study questions (i) to (iv) of problem 41 for this S.

Let S = {Collection of all subsets of the loop lattice
LL,(11)} be the subset semiring of the loop lattice
LL,,(11), where L is the lattice given in the following:
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1
a as
e as aq
a7
L 38
g
a
aio | | a
a3 a5

Study questions (i) to (iv) of problem 41 for this S.

45. Let S = {Collection of all subsets of the loop lattice

LL+(6) where L =

be the subset semiring of the loop lattice LL(6).

Study questions (i) to (iv) of problem 41 for this S.
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46.

47.

48.

49.

50.

51.

52.

53.

Does there exists a subset semiring S of a loop ring in
which every element of S is subset right quasi regular?

Does there exists a subset semiring S of a loop ring in
which no element is subset right quasi regular?

Does there exists a subset semiring S of a loop ring in
which every element is subset quasi regular?
Can S be non commutative?

Let S = {Collection of all subsets of the loop ring
(Z" U {0}) L5(4)} be the subset semiring of the loop ring
(Z" U {0}) Lis(4).

(i) Can S have subset right quasi regular elements
which are not subset left quasi regular in S.
(i1) Study questions (i) to (iv) of problem 41 for this S.

Let S = {Collection of all subsets of the loop ring
QL4s(14)} be the subset semiring of the loop ring

QLas(14).

(i) Can S have subset left quasi regular elements?

(i) Can S have subset quasi regular elements?

(iii) Find some special features enjoyed by S.

(iv) Is it possible for S to contain a subset quasi regular
elements?

(v) Find all subset quasi regular elements of S.

What is the algebraic structure enjoyed by subset quasi
regular elements of a subset semiring S of a loop ring?

Characterize those subset quasi regular elements of a
subset semiring of a loop ring which enjoys a nice
algebraic structure.

Is it possible for a subset semiring of a finite loop ring to
be such that S has no subset quasi regular elements and
no subset right or subset left quasi regular elements.



54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.
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Does their exists a subset semiring of a loop ring which is
not a Smarandache subset semiring?

Does there exists a subset semiring S of a loop ring which
are not subset zero divisors?

Does there exist a subset semiring S which has no subset
S-idempotents?

Study the properties enjoyed by Jacobson radical of a
subset semiring S of a loop ring.

Does there exist a subset semiring which is semisimple?

Characteristic those subset semirings S of a loop ring in
which J(S) = {0}.

Characterize those subset semirings of loop rings in
which J(S) = {0}.

Obtain some special features of S of a subset loop ring
RL.
Can one say J(RL) # {0} imply J(S) = {0}?

Is it possible to have J(RL) = {0} but J(S) = {0}?

Define and describe the concept of augumentation subset
ideal of a subset semiring S of a loop ring.

Let S = {Collection of all subsets of the loop ring
Z,1,(3)} be the subset loop ring of Z,L(3).

(1) Find o(W(S)).

(i) Prove o(W(S)) # {0}.

(ii1) Does W(S) enjoy any other algebraic structure?
(iv) Find J(S).

(v) IsJ(S) = W(S) or o(W(S)) < J(S)?

(vi) Find o(S).
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65.

66.

67.

68.

69.

70.

Let S = {Collection of all subsets of the loop ring
Z5L19(3)} be the subset semiring of the loop ring Z;L4(3).

Study questions (i) to (vi) of problem 64 for this S.

Let S = {Collection of all subsets of the loop ring
Zel23(4)} be the subset semiring of the loop ring Z¢L,3(4).

(i) Study questions (i) to (vi) of problem 64 for this S.

(i1) If Ly3(4) is replaced by L,3(7) will the answers to
questions (1) to (vi) differ?

(iii) Will all the answers to questions (i) to (vi) be the
same for all Ly;(m) € Ly;, m=2, ..., 227

If Z¢ is replaced in problem 66 by Z,;. Study all the
questions (i) to (iii) of problem (64).

(i) When will W(S) have larger cardinality in case of S
in problem 66 or in case of S in problem 67.

Let

S = {Collection of all subsets of the loop ring
C(Z3)L7(4)} be the subset semiring of the complex
modulo integer loop ring C(Z3) L+(4).

(i) Find o(S).

(i) Find W(S) and o(W(S)).
(iii) Find J(S).

(iv) Will o(J(S)) =n # 0?

Let

S = {Collection of all subsets of the loop ring
C(Z10)Lo(8)} be the subset semiring of the complex
modulo integer loop ring C(Z,¢) Lo(8).

Study questions (i) to (iv) of problem 68 for this S.

Let S; = {Collection of all subsets of the loop ring C(Zs)
(g) Lis(7); g® = —g} be the subset semiring of the loop
ring C(Ze)(g) L13(7).



71.

72.

73.

74.

75.

76.
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(i) Study questions (i) to (iv) of problem 68 for this S.

(i) If C(Z¢)(g) is replaced in S; by Zs. Study questions
(i) to (iv) of problem 68 for this S;.

(i) If C(Zg)(g) in S; is replaced by Z¢(g). Study
questions (i) to (iv) of problem 68 for that S.

(iv) Ifin S, C(Zs)(g) is replaced by C(Z) study questions
(i) to (iv) of problem 68 for that S.

Find some special and interesting features enjoyed by the
usual topological space of subset non associative
semirings.

Give an example of a usual topological space of subset
semiring of finite order.

Can we ever have a usual topological space subset
semiring of a loop ring of order 15?

Justify your answer.

Let S = {Collection of all subsets of the loop ring
Z,117(3)} be the subset non associative semiring of the
loop ring Z,L7(3).

(1) Find o(S).

(i) T={S U {d}, U, N} be the usual topological space
of the subset semiring S. Find wusual subset
topological subspaces of T.

(iii) Is T a discrete subset topological space?

Let S = {Collection of all subsets of the loop ring
Z;L7(4)} be the subset semiring of the loop ring Z;L,(4).

Study questions (i) to (iii) of problem 74 for this S.

Let S; = {Collection of all subsets of the loop semiring
LL,(4)} be the subset semiring of LL,(4) where L =
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77.

78.

79.

0
Study questions (i) to (iii) of problem 74 for this S.
Compare S in problem 75 with S; in problem 76.

Let S = {Collection of all subsets of the loop semiring
(Z"U{0}) Li9(3)} be the subset semiring of the loop
semiring (Z" U {0})L;o(3).

Study questions (i) to (iii) of problem 74 for this S.

Let S; = {Collection of all subsets of the loop ring
ZL14(3)} be the subset semiring of the loop ring ZL4(3).

(i) Study questions (i) to (iii) of problem 74 for S;.

(ii)) Compare S in problem 77 with S; in this problem.

(iii) Prove S is a subset semiring usual topological
subspace of S;.

Let S = {Collection of all subsets of the loop ring
Z+(9)L+(3), g* = 0} be the subset semiring of the loop ring
Z5(9) L;(3).

(1) Study questions (i) to (iii) of problem 74 for this S.

(i) Find all usual subset topological subspaces of S of
this subset semiring.

(iii)) How many such usual subset topological subspaces
of T={S U {¢}, U, N} exist?

(iv) Is T a metric space? (Can a T be made into a subset
topological space with a metric or is T metrizable?)
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80. Give some special properties associated with the new
subset topological space of non associative subset
semiring of a loop ring.

81. Ifthe loop ring is replaced by a loop semiring study T,,.

82. Let S = {Collection of all subsets of the loop semiring
LLy(8)} be the subset semiring of the loop semiring
LLo(8) where L is the lattice

1

a
a
as a;
e ag
dg
a ajo

(1) Find o(S).

(i) Find the usual subset semiring topological subspaces
of T=(S,u,nN).

(iii) Find the new subset semiring topological subspaces
of T,=(S, Uy, My).

(iv) Compare T with T,,.

(v) Find the number of subset semiring topological
spaces of T and T,.

(vi) Which of the subset semiring topological space T or
T, has more number of subset topological
subspaces?
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83.

&4.

85.

86.

87.

88.

Let S = {Collection of all subsets of the loop semiring
LL,,(7) where L is the Boolean algebra of order 2*} be
the subset semiring of LL,(7).

Study questions (i) to (vi) of problem 82 in case of this S.

Let S; = {Collection of all subsets of the loop ring
C(Z12)L15(3)} be the subset semiring of the complex
modulo integer loop ring.

Study questions (i) to (vi) of problem 82 in case of this
Si.

Characteristic those subset non associative semiring of a
loop ring to contain

(1) Subset idempotents.

(i) S-subset idempotents.
(iii) Subset semiidempotents.
(iv) S-subset semiidempotents.
(v) Subset units.

(vi) S-subset units.

Let S; = {Collection of all subsets of the loop ring
Z,LL5(4)} be the subset non associative semiring.

Study questions (i) to (vi) of problem 85 for this S;.

Let S, = {Collection of all subsets of the loop ring
QL9o(7)} be the subset non associative semiring of the
loop ring QL14(7).

Study questions (i) to (vi) of problem 85 for this S,.
Let S; = {Collection of all subsets of the loop semiring
LL,;5(7) where L = Cg be the chain lattice} be the subset

non associative semiring of the loop semiring LL;(7).

Study questions (i) to (vi) of problem 85 for this S;.



9.

90.

91.

92.

93.

94.

95.
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Characteristic those subset non associative semirings S
which has subset semiidempotents and Smarandache
subset semiidempotents.

Does there exists a subset non associative semiring of a
loop ring which has no subset semiidempotents?

Does there exist a subset non associative semiring of a
loop ring which has subset semiidempotent but none of
them are Smarandache subset semiidempotents?

Characteristic those subset non associative semirings of a
loop ring which has normal subset subsemirings.

Let S = {Collection of all subsets of the loop semiring
(R"U{0})Ly(8)} be the subset semiring of the loop
semiring (R"U{0}) Lo(8).

(i)  Can S have subset idempotents?

(i1))  Can S have subset zero divisors?

(i) Can S have subset units?

(iv) Can S have subset idempotents which are not S-
subset idempotents?

(v) Can S have subset semiidempotents which are not
S-subset semiidempotents?

(vi) Can S have S-subset quasi regular elements?

(vii) Find J(S).

(viii) Find W(S).

(ix) Can S have subset S-ideals?

(x) Can S have S-weak subset zero divisor?

Let S; = {Collection of all subsets of the loop ring
CL3(7)} be the complex subset non associative semiring.
Study questions (i) to (x) of problem 93 for this S;.

Let S, = {Collection of all subsets of the loop ring
C(Z10)L19(3)} be the subset semiring of the loop ring
C(Z10)L1s(3).
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96.

97.

98.

Study questions (i) to (x) of problem 93 for this S,.

Let S; = {Collection of all subsets of loop semiring
(R" U {0})Lo(8)} be the subset semiring of the loop
semiring (R" U {0})L;o(8).

Study questions (i) to (x) of problem 93 for this S;.

Let S, = {Collection of all subset of the loop semiring
LL,3(7) where L is a lattice given as follows:

be the subset semiring of the loop semiring.
Study questions (i) to (x) of the problem 93 for this S,.

Let S5 = {Collection of all subsets of the loop ring
C(Z1)(g1, g2) Lio(3) where g =0, g; = &, 122 = &8



99.

100.
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= 0} be the subset semiring of loop ring C(Z1») (g1, £2)
L1s(3).
Study questions (i) to (x) of problem 93 for this Ss.

Let S = {Collection of all subsets of the loop semiring
(Z'U{0}) Lo(8)} be the subset loop semiring of loop
semiring.

(1)  Is S commutative?

(ii))  Can S have subset S-idempotents?

(ii1) Find S-subset ideals in S.

(iv) Find subset subsemirings which are not S-subset
subsemirings in S.

(v) Isitpossible for S to have subset S-zero divisors?

(vi) If (Lo(8), 0) is the principal isotope of the loop
(Lo(8), *) and if Sp; = {Collection of all subsets of
the loop semiring (Z" U {0}) (Lo(8), 0)} be the
subset loop semiring of the loop semiring
(Z"U{0})(Lo(8), 0). Compare S and Spy.

(vii) Study questions (i) to (v) for this Sp; also.

Let S, = {Collection of all subsets of the loop semiring =
PL of the loop L;(4) and the semiring P =
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101.

102.

be the subset loop semiring of PL,(4).

(i)  Study questions (i) to (vii) of problem 99 in case of
Si.
(i) Find o(S)).

Let S, = {collection of all subsets of the loop semiring
MLy;(11)} be the subset loop semiring of the loop
semiring ML,,(11) where M =

1

edg

pdg
¢ as
p Ay
p A3
p Ay
¢ a;

00

(a) Study questions (i) to (vii) of problem 99 for this S,.
(b) Compare S of problem 99 with this S,.

Let S; = {Collection of all subsets of the loop semiring
BL+(6)} be the subset loop semiring of the loop semiring
BL;(6) where B is the Boolean algebra which is as
follows:
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(a) Study questions (i) to (vii) of problem 99 for this S;.
(b) Compare S; of problem 100 and S of problem 99
with this S;.

103. Study problem 102 where BL,(6) is replaced by BL5(8)
where B, is a Boolean algebra of order 16.

104, If BL,(m) is used in S; of problem (102) instead of
BL4(6).
Study when

(1) [Bi| = [Lo(m)].

(it) - [Bi / [Lo(m)].

(i) [Lo(m)[ / [By.

(iv) [[Lo(m)], [Bi]=1.

(V) [La(m)|, Bif] =d,d = 1.

105. Let S = {Collection of all subsets of the loop ring
Z1,L11(8)} be the subset loop semiring of the loop ring
Z12L11(8).

Study questions (i) to (vii) of problem 99 for this S.

106. Let S; = {Collection of all subsets of the loop ring
Z19L15(8)} be the subset loop semiring of the loop ring
Z19L5(8).

(i) Study questions (i) to (vii) of problem 99 for this S;.
(i1)) Compare S of problem 105 with this S;.

107. Let S, = {Collection of all subsets of the loop ring
Ze¢L17(8)} be the subset loop semiring of the loop ring
ZeL17(8).

(i) Study questions (i) to (vii) of problem 99 for this S,.
(i) Compare S, with S of problem 105 and S; of
problem 106.
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108.

109.

110.

111.

112.

Let S; = {Collection of all subsets of the loop ring
Z13Ls(3)} be the subset loop semiring of the loop ring
Z,5Ls(3).

(i) Study questions (i) to (vii) of problem 99 for this S;.
(ii)) Compare S; with S, of problem 107, S; of problem
106 and S of problem 105.

Let S, = {Collection of all subsets of the loop ring
Z26L25(7)} be the subset loop semiring of the loop ring
226L25(7).

(i) Study questions (i) to (vii) of problem 99 for this S,.

(i1)) Compare S, of this problem with S; of problem 108,
S, of problem 107, S; of problem 106 and S of
problem 105.

Let S = {Collection of all subsets of the loop ring
Z,L,(m)} the loop ring ZL,(m).

(1) Study S if |Z,| = |L,(m)|.

(i1) What happens in S
if |Zi] / [Lo(m)| ?

(iii) Analyse S if [Ly(m)|/ |Zy].

(iv) Study Sif[|Zy, [Ly(m)|] = 1.

(v) Study Sif[|Z, [Ly(m)|]]=d,d# 1, d #|Z| and
d # |Ly(m)|.

Let S = {Collection of all subsets of the loop ring
Zs(Ls(2) x Ls(3))} be the subset loop semiring of the
loop ring Zs(Ls(2) x Ls(3)).

(1) Find o(S).
(i) Study questions of (i) to (vii) problem of 99 for this
S.

Let S = {Collection of all subsets of the loop ring
(Z¢ x Z7) (L11(9) x L15(2))} be the subset loop semiring of
the loop ring (Z¢ x Z7) (L11(9) x L3(2)).
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(i)  Study questions (i) to (vii) of problem 99 for this S.
(i)  Find o(S).

113. Let S = {Collection of all subsets of the loop ring
ZL,1(11)} be the subset loop semiring of the loop ring
ZLy(11).

(i)  Study questions (i) to (vii) of problem 99 for this S.
(i1) Find the collection of all subset zero divisors and S-
subset zero divisors in S.

114. Let S = {Collection of all subsets of the loop ring C(Z,,)
Li5(9)} be the subset loop semiring of the loop ring
C(Z12) Li3(9).

(1)  Study questions (i) to (vii) of problem 99 for this S.
(i1)) Find o(S).

115. Let S = {Collection of all subsets of the loop ring
(C(Z7)(g)) (Lis(14)} with g = 0} be the subset loop
semiring of the loop ring (C(Z7) (g))L15(14).

(1) Find oS).
(i1)  Study questions (i) to (vii) of problem 99 for this S.
(ii1)) Find all subset zero divisors and S-zero divisors.

116. Let S = {Collection of all subsets of the loop ring
[Z(g1, 2, g3)]L4s5(23)} be the subset loop semiring of the
loop ring (Z(g1, €2, g3))Las(23) where g =0, g2 = g, and

g’ =g, ggi=gg=0ifi#j,1<1,j<3.
(i)  Study questions (i) to (vii) of problem 99 for this S.

(il)) Find all subset zero divisors, subset idempotents
and subset units of S.

117. Let S = {Collection of all subsets of the loop ring
[C(Zy) (g1, 2, £3)] L23(9)} be the subset loop semiring of
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118.

119.

120.

loop ring [C(Zy) (g1, g, g3)] L23(9) where gf =0,
g§ =g, and g§ =-g3, gigi=gg=0ifi#],1<1,j<3.

(1)  Study questions (i) to (vii) of problem 99 for this S.

(i1)) Find o(S).

(ii1) Find all subset zero divisors, subset units, subset
idempotents and their Smarandache analogue.

Let S = {Collection of all subsets of the loop ring
[Zs(g1, g2, g3)] L7(5)} be the subset loop semiring of the

loop ring [Zs(g:, g2, g3)] L#(5) where g12 =0, g; =g and
g =g gg=gg=0ifi=j,1<ij<3.

(i)  Study questions (i) to (vii) of problem 99 for this S.

(i)  Find o(S).

(ii1) Find all subset S-zero divisors, S- subset units and
subset S-idempotents of S.

Let S = {Collection of all subsets of the loop ring
[C(Zo) x Zg(g1, g2)] L19(8)} be the subset loop semiring of
the loop ring [C(Zo) x Zg(gi, 22)]L1o(8); where g = 0,

g§ =g, gg=0if1#],1<1,j<2.

(i)  Study questions (i) to (vii) of problem 99 for this S.

(i) Find oS).

(iii)) Find subset zero divisors, subset S-zero divisors,
subset units, subset S-units, subset idempotents
subset S-idempotents.

Let S = {Collection of all subsets of the loop ring
(C(g1, 22, 23)) L19(8)} be the subset loop semiring of the

loop ring C(g, g2, g3) (L19(8)).

(i)  Study questions (i) to (vii) of problem 99 for this S.
(il)) Enumerate all subset zero divisors and subset
S-units of S.



121.

122.
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Let S = {Collection of all subsets of the loop ring
M = [R x Z(g)] [(Lo(8) x Li7(8) x Lo(5)]} be the subset
loop semiring of the loop ring M.

(1)  Study questions (i) to (vii) of problem 99 for this S.

(i) Show S has infinitely many subset zero divisors.

(iii) Can S have infinitely many subset S-zero divisors?

(iv) Can S have infinitely many subset idempotents and
S-subst idempotents?

(v)  Study the subset units and S-subset units of S.

(vi) Prove S has infinitely many subset loop
subsemirings.

(vii) Can S have infinitely many subset loop semiring
ideals? Justify.

Let S = {Collection of all subsets of the loop ring
N = (Zs x C(Z12) x C(Zo) (g1, g2)) [Lo(8) x L3 (6) x Lis
(8)]} be the subset loop semiring of the loop ring N

(g12 =0, gi =gg=2=2g=0).

(i)  Study questions (i) to (vii) of problem 99 for this S.

(i)  Find o(S).

(ii1) Find all subset zero divisors and S-subset zero
divisors of S.

(iv) Find all subset units and S-subset units of S.

(v) Find all subset idempotents and S-subset
idempotents of S.

(vi) Find all subset loop ideals of S.

(vii) Find all subset loop S-ideals of S.

(viii) Find all subset loop subsemirings of S.

(ix) Find all subset loop S-subsemirings of S.

(x) Find Sp; = {Collection of all subsets of the principal
isotope loop rings Np; = (Zg x C(Z12) x C(Zo) % (g1,
g2)) [(Lo(8), 0) x (L13(6), 0) x (Li5(8), 0)]} be the
subset loop semiring ((L,(m), o) is the principal
isotope loop of the loop (L,(m), +)).

Study all questions (i) to (x) for this Sp.
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123.

124.

125.

126.

127.

128.

129.

130.

Characterize those subset loop semirings of a loop ring
which has subset semiidempotents?

Characterize those subset loop semirings which has no
subset semiidempotents.

Let S = {Collection of all subsets of the loop ring
QL>(3)} be the subset loop semiring of the loop ring

QL29(3).

(i) Does S contain subset semiidempotents?
(il)) Can S have Smarandache subset semi idempotents?

Let S = {Collection of all subsets of the loop ring
Z1;L11(4)} be the subset loop semiring of the loop ring

(1) Can S have subset semiidempotents?
(ii)) Can S have S-subset semiidempotents?

Does there exist a subset loop semiring which has no
subset semiidempotents?

Does there exist a subset loop semiring of a loop ring
which has subset semiidempotents but has no S-subset
semi idempotents?

Does there exist a subset loop semiring of the loop ring
RL,(m) where R is a field or ring contain both subset
semiidempotents as well as S-subset semiidempotents?

Does there exist a subset semiidempotent in subset loop
semiring S of the loop semiring PL. where P is a semiring
of a semifield and L a loop?

(Here in case of loop semirings we replace o — a by
o’ + a).
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131. Let S = {Collection of all subsets of the loop semiring
M =(Z" U {0}) L,3(8)} be the subset loop semiring of the
loop semiring M.

(1) Can S have subset semi idempotents?

(i) Can S have subset S-semiidempotents?

(iii) Can S have subset semiidempotents which are not
S-subset semiidempotents?

(iv) Find the total number of subset semiidempotents in
S.

132. Let S = {Collection of all subsets of the loop semiring
P =(Q" U {0}) Ly5(8)} be the subset loop semiring of the
loop semiring P.
Study questions (i) to (iv) of problem 131 for this S.

133. Let S = {Collection of all subsets of the loop semiring

M = PL;5(8)} be the subset loop semiring of the loop
semiring M where P =

Study questions (i) to (iv) of problem 131 for this S.
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134. Let S = {Collection of all subsets of the loop semiring

135.

136.

137.

RL,(11) where R is a chain lattice which is as follows:

Dl\

pa |
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p a5
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0()]

be the subset loop semiring of the loop semiring
RL,(11).

Study questions (i) to (iv) of problem 131 for this S.

Let S = {Collection of all subsets of the loop semiring
(L x Ly) (Lo(8) x L,1(20)) be the subset loop semiring of
the loop semiring (L; x L,) (Lo(8) x L,1(20)).

Study questions (i) to (iv) of problem 131 for this S.

Distinguish between the subset semiidempotents of a
subset semiring built over a loop semiring and that of the
one built over a loop ring.

Let S = {Collection of all subsets of the loop ring
ZoL,(4)} be the subset loop semiring.

(i) Find oS).

(il)) Find the subset topological space T of S where
T=(S,u,nN).

(iii)) Find a new topological subset space of the loop
semiring T, = (S, Un, My).
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(iv) Prove in T, the operations

(a) My is not associative.

(b) My and U, are not subset idempotent.

(c) T, is anew type of topological space from the
usual subset topological spaces.

138. Let S = {Collection of all subsets of the loop ring
Z1,5(7)} be the subset loop ring of the loop ring ZL,s(7).

Study questions (ii) to (iv) of problem 137 for this S.

139. Let S; = {Collection of all subsets of the loop semiring
Z" U {0} Lys(7)} be the subset loop semiring of the loop
semiring Z" U {0} Lys(7).

(i) Study questions (ii) to (iv) for this S; of problem 137.
(i1) Compare S of problem (138) with S; of problem 139.

140. Let S be a subset loop semiring. Study all the special
features enjoyed by both the subset topological spaces of
loop semiring.

T=(S,u,N) and T, = (S', Up, My).

141. What are the distinct features of T, = (S, U,, My) which is
different from any topological space?

142. Let S = {Collection of all subsets of the loop semiring
B =LL;(7)} be the subset topological space of the subset
loop semiring where L is a lattice given by



190 | Subset Non Associative Semirings

L?
XX

Study questions (i) to (iv) of problem 137 in case of this
S.

143. Let S = {Collection of all subsets of the loop semiring

M = LLyo(8)} be the subset loop semiring of the loop
semiring where L is a chain lattice given by

Study questions (i) to (iv) of problem 137 for this S.
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144. Let S = {Collection of all subsets of the loop semiring
N = (Ly x Ly) (L«(6) x Lys(9))} be the subset loop
semiring of the loop semiring N, where L; = {A Boolean
algebra of order 16} and L, is a lattice given by

1

0

(1)  Study questions (i) to (iv) of problem 137 in case of
this S.

(i) IfP;=(L;xLy) L«(6)and P, = (L; x L) L,5(9) and
S, and S, the subset loop semrings of the loop
semirings P, and P, respectively.

Compare S with S; and S,.

(iii) For this S; and S, study questions (i) to (iv) of
problem 137.

(iv) LetB;=L; (L«(6) x L,5(9)} and
B, =L, (L7(6) x L,5(9)) be any two loop semirings.
Suppose M; and M, are the subset loop semirings of
the loop semiring B, and B, respectively.

(a) Compare S with M; and M.

(b) Compare S; and S, with M, and M,.

(c) Study questions (i) to (iv) of problem 137 for
this M; and M,.

(v)  Suppose N; = LiL4(6) and N, = L,L,5(9) be two
loop semiring. Suppose W; and W, be the subset
loop semirings of the loop semirings N; and N,
respectively.
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(a) Study questions (i) to (iv) of problem 137 for
W1 and Wz.

(b) Compare S with W, and W..

(¢) Compare S; and S, with W, and W,.

(d) Compare M, and M, with W, and W,.

145. Let S = {Collection of all subsets of the loop ring
Zolyo(7)} be the subset loop semiring of the loop ring
Zolyo(7). T = {S', U, N} be the subset topological loop
semiring space. T, = {S, U, My} be the subset new
topological loop semiring space.

(1) Find o(T).

(i) Find o(Ty).

(iii)) Find all subset topological loop semiring subspaces
of T.

(iv) Find all subset new topological loop semiring
subspaces of T,.

(v) Show T, is a non associative new topological space.

146. Let S = {Collection of all subsets of the loop ring
LL,y(3)} be the subset loop semiring of LL,¢(3) where
L:
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Study questions (i) to (v) of problem 145 for this S.

147. Let S = {Collection of all subsets of the loop ring
M = C(Zys) (g1, 2, 23) Las(7)} be the subset loop semiring
of the loop ring M.

Study questions (i) to (v) of problem 145 for this S.

148. Let S = {Collection of all subsets of the loop ring N =
C(Z12) L,7(8)} be the subset loop semiring of the N.

Study questions (i) to (v) of problem 145 for this S.

149. Let S = {Collection of all subsets of the neutrosophic
loop ring N = (Z4, U I) L41(8)} be the subset neutrosophic
loop semiring of the neutrosophic loop ring N.

Study questions (i) to (v) of problem 145 for this S.

150. Let S = {Collection of all subsets of the neutrosophic
loop ring P = (Z U I) Ly(8)} be the subset neutrosophic
loop semiring of the neutrosophic loop semiring P.

(1) Find o(S).

(i) Find all subset neutrosophic loop subsemirings of S.

(iii) Find all subset loop subsemirings of S which are not
neutrosophic.

(iv) Find all subset ideals of S and show they must be
neutrosophic.

(v) Find all subset zero divisors of S.

(vi) Find subset idempotents of S.

(vii) Study questions (i) to (v) of problem 145 for this S.

151. Let S = {Collection of all subsets of the neutrosophic
loop ring M = (Z;; U I) Ls(8)} be the subset
neutrosophic loop semiring of the loop ring M.

(i) Study questions (i) to (vii) of problem 150 for this S.

152. Let S = {Collection of all subsets of the neutrosophic
loop semiring M = (L x (Zjo U T) x { Z3 U T) Ly(11)} be
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153.

154.

155.

the subset neutrosophic loop semiring of the neutrosophic
loop semiring M where L =

1

0

Study questions (i) to (vii) of the problem 150 for this S.

Let S = {Collection of all subsets of the neutrosophic
loop semiring P = ((Z" U I) U {0}) Lg; (11)} be the
subset neutrosophic loop semiring of P.

Study questions (i) to (vii) of the problem (150) for this S.
Let S = {Collection of all subsets of the neutrosophic

loop ring N = C({(Zy v D)) L3(18)} be the subset
neutrosophic loop semiring of the loop ring N.

Study questions (i) to (vii) of the problem 150 for this S.

Let S = {Collection of all subsets of the neutrosophic
loop ring P = ((Z1, U I) x {(Z19 U I)) (Lo(8) x Lyo(8)} the
subset neutrosophic loop semiring of the neutrosophic
loop ring.

Study questions (i) to (vii) of the problem (150) for this S.
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