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PREFACE

The concept of non associative topological space is new and
innovative. In general topological spaces are defined as union
and intersection of subsets of a set X. In this book authors for
the first time define non associative topological spaces using
subsets of groupoids or subsets of loops or subsets of groupoid
rings or subsets of loop rings. This study leads to several
interesting results in this direction. Over hundred problems on
non associative topological spaces using of subsets of loops or
groupoids is suggested at the end of chapter two. Also
conditions for these non associative subset topological spaces to
satisfy special identities is also discussed and determined.
Chapter three develops subset non associative topological
spaces by using non associative ring or semirings. Over 90
problems are suggested for this chapter. These non associative
subset topological spaces can be got by using matrices. We also
find non associative topological spaces which satisfies special



identities. Certainly this study can lead to a lot of applications as
this notion is very new.

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

W.B.VASANTHA KANDASAMY
FLORENTIN SMARANDACHE



Chapter One

BASIC CONCEPTS

In this chapter we introduce those concepts which are very
essential to make this book a self contained one. However we
have given references at each stage so that in time of need one
can refer them.

We first introduce from [53, 56, 59] the new class of
groupoids based on which the non associative structures are
built.

Throughout this book by a groupoid G we mean a
semigroup in which the operation is non associative.

Example 1.1: Let G = {Z;s, *, (3, 6)} be the groupoid of order
15. 1t is easily verified * is a closed non associative operation
on G.

Example 1.2: Let G = {Zy, *, (3, 0)} be the groupoid of order
19 which is non commutative.

Example 1.3: Let S = {Z4s, *, (6, 6)} be a groupoid of order 45.
G is a commutative groupoid.

Thus we can construct using Z, the modulo integers several
groupoids.
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G={Z,* ({9 |t,seZ};, (t=s=0andt=s=1alone is
not allowed) gives a class of groupoids of order n.
For instance take n = 5 the groupoids using Zs are

G1={Zs, * (2,2)}, G, ={Zs, *, (3, 3)},
Gg = {Zs, *, (4, 4)}, G4 = {Zs, *, (2, O)},
G5 = {25, *, (O, 2)}, G5 = {Zs, *, (O, 3)},
G7={Zs, *, (3,0)}, Gg = {Zs, *, (4, 0)},
GQ = {ZSa *v (01 4)}! GlO = {251 *i (21 3)}1
Gll = {Zs, *, (3, 2)}, Glg {25, *, (3, 4)},
Gl3 = {Z5! *! (4’ 3)}! Gl4 = {Z51 *1 (2! 4)}1
Gis ={Zs, *, (4, 2)}, G1s = {Zs, *, (1, 2)},
Gi7={Zs, *, (1, 3)}, Gis ={Zs, *, (3, 1)},
Gio={Zs,*, (2, 1)}, Gao ={Zs, *, (1, 4)}
and Gy = {Zs, * (4, 1)}

Thus using Zs we can get atleast 20 different groupoids.

This is the advantage of using non associative binary
operation on Zs for we can have ‘+’ or x leading to a group or a
semigroup and nothing more.

Thus it remains an open problem to find the number of
groupoids for a given Z, which are not semigroups.

For more about groupoids of this type refer [53, 56, 59].
In groupoids we can define ideals.

Let G be a groupoid. A non empty proper subset P of G is
said to be a left ideal of the groupoid G if

Q) P is a subgroupoid of G.
(i) Forallx e Ganda e P, xa € P.

If forx € Gand a € P, ax € P we call P to be a right ideal.
If P is simultaneously a left ideal and a right ideal we call P to
be an ideal of G.
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Example 1.4: Let G be a groupoid given by the following
table;

P = {ao, 8, a4} is both a left ideal and right ideal of G.

Example 1.5: Let G be a groupoid given by the following
table:

P; = {ay, a2} and P, = {a;, az} are only left ideals of G and G has
no right ideals.

Next we proceed onto just define the notion of
Smarandache groupoid.

A groupoid (G, *) is said to be a Smarandache groupoid if
G has a proper subset P < G such that (P, *) is a semigroup.



10 | Subset Non Associative Topological Spaces

Example 1.6: Let G be a groupoid given by the following
table:

*10(1]12|3|4]|5
0(0{3|0|3|0]|3
111(4|1(4|1|4
212|5(2]5|2]|5
313/0|13(0(3]|0
414111411141
5(5(2|5]|2|5]|2

S1={0, 3}, S, ={1, 4} and S; = {2, 5} are all proper subsets of
G which are semigroups in G. So G is a Smarandache
groupoid.

A Smarandache groupoid G is said to be a Smarandache
Moufang groupoid (S-Moufang groupoid) if there exist H ¢ G
such that H is a S-subgroupoid satisfying the Moufang identity.

(xy) (2x) = (x (y2)) X ... (M)
forall x,y, z € H.
Example 1.7: Let G = {Zi, *, (5, 6)} be the groupoid.
G is a S-groupoid infact G is a S-Moufang groupoid.
We call a S-Moufang groupoid G to be a Smarandache
strong Moufang groupoid if every Smarandache subgroupoid H

of G satisfies the Moufang identity (M).

Clearly the groupoid given in Example 1.7 is a S-strong
Moufang groupoid.

Example 1.8: Let G = {Z1,, *, (3, 9)} be a groupoid. G is only a
S-Moufang groupoid and not a S-strong Moufang groupoid as
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the A, = {0, 3, 6, 9} < G does not satisfy the Moufang identity
(M).

We call a groupoid G to be a Smarandache Bol groupoid if
G has a subgroupoid H such that H is a Smarandache groupoid
and if for all x, y, z € H we have

(x*y)*2)*y=x*({y*2)*y) ... (B)
We call G to be a Smarandache Bol groupoid.

If every S-subgroupoid H of G satisfies the Bol identity (B)
then we define G to be a Smarandache strong Bol groupoid.

Example 1.9: Let G = {Z1,, (3, 4), *} be a groupoid. G is a
Smarandache strong Bol groupoid as every X, y, z € G satisfies
the Bol identity (B); hence every S-subgroupoid will satisfy the
Bol identity B.

Example 1.10: Let G = {Z,4, *, (2, 3)} be a groupoid. G is a S-
Bol groupoid and not a S-strong Bol groupoid as we have S -
subgroupoids in G which does not satisfy the Bol identity B.

We call a groupoid G to be a Smarandache P-groupoid if G
contains a proper Smarandache subgroupoid H and the identity

(X*y)*x=x*(y *x) (P)
is true forall X,y € H.

If for every S-subgroupoid H in G satisfies the identity P
then we call G to be a Smarandache strong P-groupoid.

Example 1.11: Let G = {Zg, *, (4, 3)} be the groupoid. G is a
Smarandache strong P-groupoid.

Example 1.12: Let G ={Zs, *, (3, 5)} be a groupoid. G is only
a Smarandache P-groupoid and not a S-strong P-groupoid.
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Let us now define S-alternative groupoid and S-strong
alternative groupoid.

Let G be a S-groupoid, G is said to be a Smarandache right
alternative groupoid if a proper subset H of G where H is a S-
subgroupoid of G and satisfies the right alternative identity;

X*y)*y=x*(y*y) ... (r.a)
forall x,y € H.

We say G is a left alternative groupoid if the proper S-
subgroupoid H of G satisfies the left alternative identity;

(xX*y)*y=x*(x*y) ()
forall x,y € H.

G is a S-alternative groupoid if a S-subgroupoid H of G
satisfies both the identities (r.a) and (l.a) that is right alternative
identity and left alternative identity respectively.

We say G is a S-strong left alternative (right alternative) if
every S-subgroupoid H of G satisfies (l.a) ((r.a)) for every x, y
e H.

Similarly G is a S-strong alternative if every S-subgroupoid
H of G satisfies both the identities (r.a) and (1.a).

We will give a few example of this.

Example 1.13: Let G = {Z1,, (5, 10), *} be a groupoid G is
only a Smarandache P-groupoid and not a S-strong P-groupoid.

Example 1.14: Let G = {Z4, *, (7, 8)} be a S-groupoid. G is a
S-strong alternative groupoid.

Example 1.15: Let G = {Z,, *, (4, 0)} be a groupoid. G is a S-
strong alternative groupoid.
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Example 1.16: Let G be the groupoid given in the following
table:

* €19 19,(93(9s(9 |96 |97
€ 1€ 10(92]95]|94 |95 |96 |97
91 (9] € (9497 |93(9% [92]0Ts
9, 19219 | © [95(9: (94|97 |0
O3 1939497 | € {96 |92 |95 |0
94194 (92(95 (9| € |97 (93 |6
95 |95 |97 93|96 |92 | € |91 | Y4
O6 {96 {95 |91 (94|97 |95| € |92
97197 {93 (9 [92|95 |91 |Ys | €

G is a non commutative groupoid but is a S-commutative
groupoid for every subgroupoid is commutative.

Example 1.17: Let G be a groupoid given by the following
table:

1€ [0 {9 [9;5]94|0s
€€ 100,093 (9495
01|91 € (03[9 |92 |9,
9,192 95| € (94010
9393|9491 | € |095|0
940949 (9 02| € |0
95 {95 ({92 (949, |95 €

G is a S-strong right alternative groupoid.

Example 1.18: Let G be a groupoid given by the following
table:
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*1e |09 |9 |90
€1 €199 [9s3(09:]|0s
O: {9 | € ]05(9s]03]0:
92192193 € |91 |95 |04
95193 |95 94| € |0, | 0
95 194/92[0:|095| € | Qs
O5 |95 |94 (93 (02|09, | €

G is a S-strong left alternative groupoid.

Now we just recall the definition of S-strong idempotent
groupoid.

Let G be a groupoid. G is said to be an idempotent
groupoid if xX* = x for all x € G.

Example 1.19: Let G ={Z1, *, (6, 6)} be the groupoid. G is an
idempotent groupoid.

Example 1.20: Let G = {Zjq, *, (10, 10)} be the groupoid. G is
an idempotent groupoid.

Both the examples 1.19 and 1.20 are S-idempotent
groupoids.

Now we proceed onto introduce the notion of finite loops
from [7, 35, 61].

Let Ly(m) ={e, 1, 2, ..., n} be a set where n > 3 ; n is odd
and m is a positive integer such that (m,n)=1and (m-1, n) =
1 with m < n and e is the identity of L,(m).

Define on L,(m) a binary operation * as follows:
Me*i=i*e=iforallie Lym)

(iii*=i*i=zeforalli e L,(m)
(iii) i * j = t where t = (m; — (m — 1)i) (mod n)
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foralli,j e Ly(m)i=j,i=e,j=e;then L,(m) is a loop under
the operation *.
We will give some examples of them.

Example 1.21: Let Ls(3) ={e, 1, 2, 3, 4, 5} be the loop of order
6 given by the following table:

*lell|2]|3|4]5
eje|l1]2|3|4]|5
111(e|3[|5|2]|4
2(2|5|e|4]1]3
3|13[|4|1|e|5]|2
4(14(13|5]|2)e|1
5(5(2(4]|1(3]e

Example 1.22: Let L;5(8) be a loop of order 16. L;5(8) is a
commutative loop.

Example 1.23: Let L14(7) be a loop of order 20.

We call a loop L to be a Smarandache loop if L contains a
proper subset P such that, P under the operation of L is a group.

Example 1.24: Let L,5(8) be a loop of order 26.

Pi={e, 0i}; gi e Ls(8) \ {e},i=1, 2, ..., 25 are subgroups
of L,s(8) of order two. So Ls(8) is a S-loop.

We say a loop L is a Moufang loop if the Moufang identity
(M) is satisfied for every x,y,z € L.

A loop L is a said to be an right alternative loop if every X, y
e L satisfies the identity (r.a).

Example 1.25: Let L19(2) be a loop. L is a right alternative loop
of order 20.
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Example 1.26: Let Ly(2) is a right alternative loop of order
30.

We see in L, the loop L,(2) is always a right alternative
loop of order n + 1.

A loop L is said to be a left alternative loop if every pair of
elements x, y in L satisfies the (I.a) identity.

Example 1.27: Let L,7(26) be a loop of order 28. L,7(26) is a
left alternative loop.

Example 1.28: Let L49(48) be a left alternative loop of order 50.

Example 1.29: Let L4,(46) be a left alternative loop of order
48.

There exists one and only one loop in L, namely the loop
Ln(n — 1) which is a left alternative loop [55, 60-1].

A loop L is said to be alternative if both the (l.a) and (r.a)
identity is satisfied by every pair x, y € L.

We see no loop in L, is alternative.

For more about the special type of loops please refer [55,
60-1].

Next we proceed onto define the notion of non associative
semiring and non associative ring.

To get a non associative ring we can make use of both the
groupoid or a loop over a ring or a field.

Let G be a groupoid. R aring or a field. RG the groupoid

ring consists of all finite formal sums of the form Zaigi ;ai €
i=1

R and g; € R, n =|G|; that is number of elements if G. n will be

finite if |G| = n < o0 and n will be infinite if |G| =n = .
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We can have infinite groupoids; we will illustrate them in
the following examples.

Example 1.30: Let G ={Z, *, (10, -3)} be a groupoid which is
of infinite cardinality.

Example 1.31: Let G = {Q, *, (3/5, 17/2)} be a groupoid of
infinite cardinality.

Example 1.32: LetG={(Ru I}, *, (\/5 I, —41)} be a groupoid
of infinite order. Infact G is a real neutrosophic groupoid.

Example 1.33: Let G={(a;, az, ..., &), *, (3,0), a3 Z,1<i<
9} be an infinite matrix groupoid.

Letx=(3,0,1,0,2,5 7,9-1)andy = (4, 2, -1, -5, 0, 0, -
2,7,0) € G.

We see
x*y=@3,0,1,0,2,57,9-1)*(4,2,-1,-5,0,0,-2,7,0)

= {(3%4,0%2,1*-1,0%-52%0,5%0,7*-2,
9*7,-1*0)

=(90, 3, 0,6, 15, 21, 27, -3) € G. This is the way *
operation on G is performed.

Example 1.34: Let

G=1|a,||aeQ;* (1-1/2);1<i<5}}

be the column matrix groupoid of infinite order.
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3
1

Letx=| 0 |andy=|-6]| € G.
5

__4_ _7_
37 2]
1 —4
X*y=|0]|*|-6
5 0
__4_ _7_
[3*2 ] [ 2 ]
1*—4 3
=|0*-6| = 3 e G.
5*0 5
| —4*T7] | 7(1/2)]

This is the way the operation * is performed on G.

Example 1.35: Let

G=1<la;, a, a, &g aieR;*,(\/§,0);1§i312}}
a9 a'10 a'11 a12

be the matrix groupoid of infinite order.
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3 J3 0 1
LetA=|4 1/J3 3 0
0 0 1 -2

8 9 NE] J7
andB= | V11 2++/3 0 J15 | eG.
0 0 V1941 —J/29+5

3 J3 0 1
= |4 1//3 3 o|~*
0 0 1 -2

8 9 J3 J7
—\/1_1 2+\/§ 0 \/1_5
0 0 J19+1 —J/29+5

3*8 J3*9 0*/3 1*J7
= |4*—J11 1/3*@2++3)  3*0 0*+/15

0*0 0*0 1*J19 +1 —2*—/29 +5
333 0 3
=43 1 33 0 |eG.
0 0 3 -23

This is the way * operation is performed.

That is the matrix multiplication is the natural product x, of
matrices.
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Example 1.36: Let
al a2 a3
G=1la, a ag||laeRuUl)*(I,-21+1);1<i<9}}

d; dg d

be an infinite matrix groupoid.

0 3 2 0 3 2
LetA=] | 0 4|andB=]| | 0 4| eG.
J2 510 J2 510
We now find
0 3 2 0 3 2
A*B=| 1 0 -4|*| 1 0 -4

J2 51 0 J2 510

0*1 3*0  2*4
10 0*1+1 —4*—2
J2*1 51*0  0*0

1-21 31 -6l+4
| 1-3I -2 isin G.
J21-1 5 0

Now all the groupoids are of infinite order.

We can have finite order matrix groupoids also.
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Example 1.37: Let

iy

‘Il ae V={C(Zw), *, (3, 4ir); 1 <i<8}}

a

()
1
D o o o
w
0 o ®» ®
(2]

<

be the matrix groupoid of finite order.
Example 1.38: Let
G ={(a, a, ..., a) |aae B={zZ;ul)* @I, 4+2)}}
1 <i <9 be a matrix groupoid of finite order.
Example 1.39: Let
al
a
G= :2 a e B={C{Zis ), * (51,10)}; 1<i<15}

a15

be a matrix groupoid of finite order.

Example 1.40: Let

QD
a
QD
o
D ®
N W
D QD
© N

G= a; € B={C(Zx), *, (10i¢, 0)};

)
©
[
5
O ©
=
=
[
S

1<i<16}
be a matrix groupoid of finite order.

Finally we can also have polynomial groupoids.
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Example 1.41: Let

G= {iaix‘ ae {(RUI;*1(=31+4+3)}

be a polynomial groupoid.

Now we proceed onto give a few examples of interval
groupoids of both finite and infinite order.

Example 1.42: Let G={[a, b]|a, b € B ={Zss, *, (3, 10)}} be
an interval groupoid of finite order.

Example 1.43: Let

G={[abllabeB={Rul,* (3l 0}} be the interval
groupoid of infinite order.

Example 1.44: Let G ={([ay, b1] , [az2, b2] ..., [a7, b7]) | &, bi €
B ={(Ziwuw I), *, (51, 0)}, 1 <i<7}} be the interval row matrix
groupoid of finite order.

Example 1.45: Let

[a,b,]

[a;b,]

G- a, b e B={(RUIY,* 3, 2-71)},

[a15D;5]

1<i<15}}

be the interval matrix groupoid of infinite order.
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Example 1.46: Let

[a;b,]
G = 4|[a,b,]
[a;b;]

be the interval matrix groupoid.

[3.1] [0,3]
Let A= {[0,2]] and B = {[4,3]] e G.

[4,5] [2,1]

317 [[0,3]
A*B=[0,2]] * |[43]
1451 |[21]

[3.11*[0,3]
{[O, 2]*[4, 3]}

[4.5]*[2.1]

a, by e B={Zs, * (0,2)} 1<i<3}}

= | [0%4,2%3]

[[3*0,1*3]
[4*3,5%1]

10,0]
=[0,3]| € G.

 [0,3]

This is the way operation is performed on G.
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Example 1.47: Let

m|mmmm
AW N P

&

G= a e B={Zs * (4,0)}, 1<i<10}}

|m m|m <)
o e ~ (2]

[«5)
=
o

be the super matrix groupoid of finite order.

Example 1.48: Let

a, |a, a;|a,
a5 a8
Ay | o e | Ay
G= a € B={(ZiU I}, *, (51, 0)},
Qug | oo e | Qg
a17 a20
|82 Ay,

1<i<24}}
be the finite super matrix groupoid.

All properties of groupoids can also be derived for interval
matrix groupoids and super matrix groupoids.
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Apart from these groupoids we can also construct groupoids
using loops which we will illustrate by some examples.

Example 1.49: Let

G= adj € L23(8), 1<i< 6}}

be a groupoid of finite order.

Example 1.50: Let

a'l a2 a3
a, d; ag .
G= aeLis(8); 1<i<12}}
a7 a8 a9
alO a'11 a12

be a finite matrix groupoid.

Example 1.51: Let

G= {(al, dy, dz, ..., a15) | dj € L9(8) x Loy (26), 1<i< 16} be a
finite matrix groupoid.

Example 1.52: Let

G=4la, a, a,||aelyxs(8);1<i<30}}
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be a finite matrix groupoid.

Example 1.53: Let G = {[a, b] | &, b € L4(10)} be a finite
interval groupoid.

Example 1.54: Let

[al’bl] [aZ’bZ]
G= : : a, b € Lyo(3); 1 <i <30}}

[a19 ' b19] [aZO ' bZO]

be a finite interval matrix groupoid.

IX'| &, by € Lus(44)}be an

Example 1.55: Let G = {Z[ai,b
i=0

infinite polynomial interval groupoid.

We have, using these groupoids (or loops) constructed
subset groupoids and interval subset groupoids [59, 75]

Let G be any groupoid, S = {Collection of all subsets of G}.
S under the operations of G is a groupoid known as the subset
groupoid.

Clearly G < S as a proper subset.

Example 1.56: Let G = {Collection of all subsets from the
groupoid G ={Z, *, (4, 0)}} be the subset groupoid of G.

S is also non associative and of finite order.
Example 1.57: Let S = {Collection of all subsets from the

groupoid G = {Z, *, (10, —=3}} be the subset groupoid of infinite
order.
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Even if we use subsets from loops still we get the subset
collection to be only a groupoid and not a loop.

Example 1.58: Let

S = {Collection of all subsets from the loop L,5(24)} be the
subset groupoid of the loop. S is S-left alternative subset
groupoid.

Example 1.59: Let
S = {Collection of all subsets from the loop Lg(8) x L»1(11)} be
the subset groupoid.

Example 1.60: Let S = {Collection of all subsets from the
groupoid

iy

N

a € L,7(26); 1<i<5}}

4

@
I

» o o ®» o
w

5

be the subset matrix groupoid.

Example 1.61: Let S = {Collection of all subsets from
G = {([a1, b1], [az, b2], ..., [ag, bg]) | @, bi € B = {Z40, *, (20,
15)}, 1 <i <9}} be the subset interval matrix groupoid.

We can define substructure etc [75, 78].

Now we proceed onto recall the concept of non associative
rings and semirings.

Let R be any ring. L a loop; RL will be a non associative
ring known as the loop ring of the loop L over the ring R[45-55,
60-1].
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If L is replaced by G a groupoid; RG will be a non
associative ring known as the groupoid ring of the groupoid G
over the ring R.

If R is replaced by a semiring P then PL will be a non
associative semiring or loop semiring.

Similarly PG will be non associative semiring known as the
groupoid semiring.

We will describe these by some examples.

Example 1.62: Let RG be the groupoid ring (R - reals) and
G = {Zx, *, (10, 0)} be the groupoid.

RG is a non associative ring of infinite order.

Example 1.63: Let

n

Zul)G= {Zaigi

aie(Zulyandg € G; |G| =n}

i=1

be the groupoid ring of infinite order (Z U I)G is a non
associative ring.

Example 1.64: Let T = (Z" U {0}) L2s(2) be the loop semiring.
T is a non associative semiring of infinite order.

Example 1.65: Let T = ZsL4;(7) be a finite non associative ring.

Example 1.66: Let P = Z;G where G = {Z;s, *, (10, 2)} be the
groupoid ring. P is a finite non associative ring.

Example 1.67: Let T = C(Z17)L23(2) be a non associative ring
of finite order which is Smarandache right alternative.
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Example 1.68: Let B = (C U I)L3(22) be a non associative
infinite ring which is left alternative.

Example 1.69: Let B = LLyo(3) where L =

be the non associative semiring of finite order.

Example 1.70: Let B = LG where G = {Zy, *, (10, 49} and L is
the lattice as in example 1.69, B is again a non associative
semiring of finite order.

Example 1.71: Let B = Z,4 G where G = {C(Zs), *, (4ir, 0)} be
the non associative ring of finite order.
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For more about these structures please refer [45-55].

The notion of subsemirings, subrings, ideals etc. are a
matter of routine and hence is left for the reader to refer [62, 64,
77].

Finally the notion of quasi set ideal topological spaces and
set ideal subset topological spaces can be had from [72-3].



Chapter Two

NON ASSOCIATIVE SPECIAL SUBSET
TOPOLOGICAL SPACES USING GROUPOIDS
AND LOOPS

In this chapter we just introduce the notion of subset
groupoids and the topological spaces associated with them.
Further using subset groupoid; semivector spaces which are non
associative. We built topological spaces associated with these
non associative spaces.

Thus we see these newly constructed topological spaces
enjoy the non associative operation. It is important to keep on
record that this is the first time such non associative topological
spaces are built.

We will first describe this situation by some examples so
that the material in this book is self contained.

Example 2.1: Let S = {Collection of all subsets from the
groupoid G = {Z4, *, (2, 7)}} be the subset groupoid of finite
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order. Clearly S under the operations of * is non associative and
0(S) < .

Example 2.2: Let S = {Collection of all subsets from the
groupoid G = {Z7, *, (10, 0)}} be the subset groupoid of finite
order.

Letx={3,2}andy={5,1} € S

x*y ={3,2}*{51}
={3*%5,2%53*%1,2*1}
= {13, 3} ()

Takez={5,2} €S

(x*y)*z ={13,10} * {5, 2} (using I)
= {13 * 5, 10*5, 13 * 2, 10 * 2}
= {130 (mod 17), 100 (mod 17)}
= {11, 15} . ()

Consider x * (y * 2)
=x*[(5,1)* (5, 2)]
=x*[5*5,1*5,1*2,5*2]
=x* {50 (mod 17), 10 (mod 17)}
=x* (16, 10)
={3, 2} x {16, 10}
={3*16,2*16,3*10,2* 10}
={13, 3} ... (i)

Clearly (i) and (ii) are distinctso (x *y) *z= X * (y * z) in
general for x,y,z € S.

We see S cannot be given a topological structure using only
“*” for we need atleast two operations on S.

SoTo={Su{p}, u,N}, T ={S,u,*}and T ={S U
{d}, n, *} can be given topologies and these will be known as
special subset groupoid topological spaces.
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All the three spaces are different and T, and T_ are in

general non associative. So based on these observations, we
make the following definition.

DEFINITION 2.1: Let
S = {Collection of all subsets from the groupoid (G, *)} be the

subset groupoid. Let T, ={S u{g}, v, "}, T, ={S, *, L} and
T ={S=S v {4}, N, *} be three sets with the binary
operations mentioned.

All the three sets can be made into topological spaces with
the respective operations.

T, is defined as the usual subset groupoid topological space
as on T, only usual union ‘<’ and intersection ‘~’ operations
are defined.

T is a special subset groupoid topological space and it is
non associative with respect to *.

T" is also a non associative subset special groupoid

a)

topological space and it is different from T, and T_ .

We will illustrate all these situations by some examples.

Example 2.3: Let S = {Collection of all subsets from the
groupoid G = {Zy, *, (5, 1)} be the subset groupoid.

To={Su{o},u,n}, T, ={S,u,*}and T ={S'=S U
{d} , *, N} are three subset groupoid topological spaces which
are different.

Fortake A={5,2,7,1}and B={3,4,9,0} € S.
Suppose A, B € T, = {S', u, n} then

AUB ={5,2,7,1} {3, 4,9, 0}
={1,2,5,7,3,4,9,0}
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and
AnB ={5,2,7,1}~{3,4,9, 0}
=¢areinT,.

For A,B e T, we get
AUB ={5271}U{3 4,90}
={1,2,357,4,9, 0}
and
A*B ={5,2,7,1}*{3,4,9, 0}
={8,9,4,5, 3, 0}arein T .

T, is different from T,

LetA,Be T

AnB ={52,7,1} n{3,4,9, 0}
=¢and

A*B ={5271}*{3, 4,9, 0}
={0,3,4,5,8,9}arein T_.

T  is different from T  and T,. Thus we get three distinct
subset special topological spaces of S.

It is pertinent to observe these topological spaces T~ and
T, are both non associative and non commutative.

LetA={7}andB={3}e T (or T.)
A*B ={7}*{3}
={7*3}
= {35+ 3}
= {8} o

B*A ={3}*{7}
={3*7}
= {15+ 7}
= {2} |
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I and Il are distinct. So T, and T are non commutative.

Example 2.4: Let S = {Collection of all subsets from the
groupoid G ={Z;,, *, (3, 6)} be the subset groupoid.

Let T, T and T, be the three distinct topological spaces
associated with S.

Weseeif A={6},B={5}andC={7}e T (or T.)

(A*B)*C=({6}* {5}) * {7}
={6*5}*{7}
={6x3+5x6}*{7}
={0}* {7}
={0*7}
= {6} o |

Consider A* (B * C)
={6}* ({5} *{7})
={6}*{5*7}
= {6} * {15 * 42}

{6} * {9}

{6 * 9}

{18 + 54}

= {0} N

We see | and Il are distinctso A* (B*C) = (A*B)*Cin
general for A, B, C € S.

So the subset topological groupoid spaces are non
associative in general.

Example 2.5: Let S = {Collection of all subsets from the
groupoid G = {Zyq, *, (3, 4)}} be the subset groupoid.

To, T, and T  are subset special groupoid topological
spaces of S.
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Clearly both the spaces T, and T are non associative and
non commutative but of finite order.

Example 2.6: Let S = {Collection of all subsets from the
groupoid G = {Zx, *, (6, 7)}} be the subset groupoid.

To, T, and T are three distinct topological spaces. T, and
T’ are non associative and non commutative and of finite order.

Example 2.7: Let S = {Collection of all subsets from the
groupoid G = {C(Zs), *, (8, 8i)}} be the subset groupoid. T,,
T and T are distinct topological groupoid complex modulo

integer spaces of finite order; both of them are non commutative
and non associative.

Example 2.8: Let S = {Collection of all subsets from the
groupoid G = {(Z7 x Zz), *, ((2,0), (58))}} be a subset
groupoid. T, T, and T. are subset special groupoid

topological spaces where T and T are non commutative and
non associative.

Take A ={(5, 3), (3,4)}and
B={(1,10} e T, (or T.).

We now find A*Band B* A

A*B ={(53), 3, 4} *{(1 10}
={(5,3), (1,10), (3,4) (1, 10)}
={(5,3) * (1, 10), (3,4) * (1, 10)}
={6*1,3*10)(3*1,4*10)}
={(3, 20), (6, 20)} .

Consider
B*A ={(1,10)}*{(5 3), (3, 4)}

{(1, 10) * (5, 3), (1, 10) * (3, 4)}

{(4*5,10*3)(1*3,10*4)}

{(2,24), (2, 7)} |
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Clearly 1 and Il are different so the groupoid subset
topological spaces T, and T, are non commutative.

Consider C={(4,21)} e T_ (or T")

We find both (A*B)*Cand A* (B *C)
(A*B)*C  =({(53).84}*{(1,10)}) * {(4 21)}

(using I we get)
={(3,20), (6, 20)} * {(4, 21)}
= {(3,20) * (4,21), (6,20) * (4,21)}
= {(6, 18), (5, 18)} v |

A*B*C) =A*({(1 10} *{(4,21)})

{(5.3), 3,4)} *{(1,10) * (4, 21)}

{(5, 3), (3, &)} * {(1 * 4, 10 * 21)}

{(5,3), 3,9} *{(2, 18)}

={(5,3) * (2, 18), (3, 4) * (2, 18)}
={(5*2,3*18), (3*2,4*18)}

={(3,9), (6, 18)} !

I 'and Il are distinct so (A * B) * C= A * (B * C) in general
forA/B,Ce T (or T.).

Thus both the spaces T, and T. are non associative
topological subset groupoid spaces of S.

Example 2.9: Let S = {Collection of all subsets from the
groupoid G = {(C(Z7) x C(Zs), * = (*1, *2), ((3, 0), (0, 2))}} be
the subset groupoid.

T, and T are both non associative and non commutative
subset groupoid topological spaces of S.

Let A = {(5ir, 3)}and B={(6,2ir)} € T, (or T_)
A*B ={(5ir, 3)} * {(6, 2ir)}
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={(5ir, 3) * (6, 2ir)}
= {(51r *1 6)} * {(3 *» 2ir)}
={(ir, 0)} ol

Consider
B*A ={(6, 2ig)} * {(5ir, 3)}
={(6, 2i¢) * (5if, 3)}
={(6 *1 Sir, 2ir *, 3)}
={4, 2)} |

I and Il are distinct, so A * B =B * A in general for A, B ¢
T (or T"). Thus the subset groupoid topological spaces are
non commutative.

LetC={(ir, D} e T (or T.).
Consider (A*B) *C
= ({(5ir, 3)} * {(6, 2ir)}) * {(ir, 1)}

(using equation (1))
= {(!Fi 0)} * _{(iFi 1)}
= {(ir, 0) * (i, 1)}
={(ir* 11, 0% 1)}
={(3ir, 2)} e |

Consider A* (B * C) = {(5ir, 3)} * ({(6, 2ir)} * {(ir, 1)}
={(5ir, 3)} * {(6, 2i) * (ir, 1)}
={(5i¢, 3)} *{(6 *1 i, 2ir *2 1)}
={(5ir, 3)} * {(4, 2)}
={(5ir, 3) * (4, 2)}
={(5ir*14,3*,2)}
= (i, 0) .

I and Il are distinct so (A * B) * C= A * (B * C) in general
forA,B,Cin T, (or T.).

Thus T, and T are subset groupoid topological spaces
which are non associative.



Non Associative Special Subset Topological Spaces... | 39

Example 2.10: Let S = {Collection of all subsets from the
groupoid G = {Z15(9s, 92), *, (391, 59) where g7 =0, g5 = g,
0:92 = 929; = 0}} be the subset groupoid of G.

T, and T are subset groupoid topological spaces of finite

order and both of them are non associative and non
commutative.

Example 2.11: Let G = {Collection of all subsets from the
groupoid G = {{Zs U I), *, (2, 0)} be the subset groupoid.
T, and T. are known as neutrosophic subset groupoid

topological spaces of S and are both non associative and non
commutative and is of finite order.

Example 2.12: Let S = {Collection of all subsets from the finite
complex modulo integer neutrosophic groupoid G = {(Z1, U I),
*, (51, 7)}} be the subset groupoid.

To, T, and T_ are known as the subset finite complex

modulo integer neutrosophic groupoid topological spaces of
finite order, the latter two are non associative and non
commutative.

Example 2.13: Let S = {Collection of all the subsets from the
groupoid G = {C({Zy W I), *, (3i, 4 + 31)}} be the subset
groupoid. T, and T are non commutative and non associative

subset topological groupoid spaces of S and they are of finite
order.

Example 2.14: Let S = {Collection of all the subsets from the
groupoid G = {C(Z4)Ss, *, (10, 0)}} be the subset groupoid.
T, and T. are doubly non commutative as the subset

V)

topological spaces groupoid S of G and are non commutative.

For if A = {(3ir + 2)p,} and
B = {5irp, + (Bic + 5)}arein T, (or T_) where
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—123and—123then
Pr=11 3 2 P2=13 21

A*B ={(QBir+ 2)ps}* {5irp2 + (3ir + 5)}
={(Bir + 2)p1 * (Siep, + 3ir + 5)}
={(Bir + 2)ps * Siep2 + (Bir + 2)p1 * (3ir + 5)}
={(12i¢ + 2)ps + (12i¢ + 2)ps}
= {(6ir + 4)p.} .

Consider B * A = {5igp, + (3ir + 5)} * (3ir + 2)p.}
= {5irp2 * Bir + 2)ps + (3ir + 5) * (3ir + 2)p1}
= {14||:p2 + (12||: + 14)} e

Since | and Il distinct we see T, and T. are non
commutative.

Example 2.15: Let S = {Collection of all subsets from the
groupoid G = {{Z3; v 1) S(7), *, (31 + 7, 311)}} be the subset
groupoid. T, and T are non associative and non commutative
subset topological spaces of finite order.

Example 2.16: Let S = {Collection of all subsets from the
groupoid G = {Z1S(5), * (392 0) where g, =
1 2 3 45
(3 2 451
non commutative and non associative topological spaces.

]}} be the subset groupoid. T, and T are

Example 2.17: Let S = {Collection of all subsets from the
groupoid G = {Zg x Zg x Z15, * = (*1, *2, *3), {{(3, 6), (2, 6),
(10, 5)}} be the subset groupoid.

LetA={(3, 2 1), (5, 1,8)}and
B={(0,3,10} e T (or T.).

Now A * B ={(3, 2, 1), (5, 1, 8)} * {(0, 3, 10)}
={(3,2,1) * (0, 3,10), (5, 1, 8) * (0, 3, 10)}
={(3*10,2%,3,1%310),(5*10,1*,3,8*;10)}
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={(0, 6, 0), (6, 4,5)} ol

Consider

B*A ={(,3,100}*{3,2,1), (5, 1,8)}
={(0, 3,10)* (3,2, 1), (0, 3,10) * (5, 1, 8)}
={(0* 3, 3*%2,10%31),(0*;5,3* 1,10*;8)}
={(0, 2,0), (3, 4,0} |

| and Il are distinct so T, and T are non commutative

finite topological subset groupoid spaces which are also non
associative.

THEOREM 2.1: Let
S = {Collection of all subsets from a groupoid G} be the subset

groupoid of G. T,, T, and T  be the three subset groupoid
topological spaces of S.

(i) T  and T are always non associative topological
subset groupoid spaces.

(ii) T, and T  are non commutative if and only if G is a
non commutative groupoid.

The proof follows from the fact that T and T. enjoy
basically the algebraic structure enjoyed by the groupoid G.

Example 2.18: Let S = {Collection of all subsets from the
matrix groupoid M = {(a;, ay, ..., &) | & € G = {Z1o, *, (5, 2)}},
1 <i <9}} be the subset matrix groupoid.

To, T, and T. are the three subset matrix groupoid

v

topological spaces of S and the later two spaces are both non
associative and non commutative.

Example 2.19: Let S = {Collection of all subsets from the
matrix groupoid
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iy

N

aie G={Z,* (4 2)}; 1<i<5}}

o)

1
L OO v D o
5w

(3]

be the subset matrix groupoid of P.

Let A= and B = bein T (or T ).

w b O ~L DN
A W N P O
O w N O b~
o N B~ O B

(270 (4717
1)1 5|0
WefindA*B =<|0|,[2|t *{|2],|4
413 3|2
13] [ 4] 0|0
27 [4][2] [1][0] [4][0] [1]
1] |51} |0o||1| |5]|1| |O
=ql0*[2],|0|*4],|2]*2]|]2]*| 4
4| 13|(4] |2(]3]| [3]|3] ]2
3] |0][3] [0]|4] |0]|4] [O]
[2*4 [ 2*1][0*4][0*1]
1*5 | [1*0 | | 1*5 | | 1*0
=4/0*2],|0%4|,[2*2|,|2*4
4%3| [ 4%2||3*3||3*2
13%0||3*0 | 4*0 | | 4*0]
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2|, 4

Consider B * A

2(*10(,|4|*|0|,|2*2],|4]|*2

O 1 N M <
x ¥ x ¥ X
— O < N O
O 1 N M <
¥ ¥ x x %
< 0O N M o
N O < ™m
x *¥ x x %
— O < N O
N 4 O < ™M
¥ ¥ x x %
< 0O N om O
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Iand Il are notequal so T, and T are non commutative
subset column matrix groupoid topological spaces of finite

order.
3] [1] [5]
0 0 0
LetA=3|0|r andB=1<|0(f andC=3|0|r € T
0 0 0
10] 10| 10|
(or T).
We first find
3] (1] 5]
0 0 0
(A*B)*C= 0[r *4/0 *40
0 0 0
0] 10| 0]
3] [1] (5]
0 0 0
= 0| *[0]|p *4]0
0 0 0
0] |0] 10|
[3*1] (5]
0 0
= 0 *410
0 0
L 0 . _0_
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1

O O O O N
*

O O O O u»

1]

O O O o N
*

O O O O o

2*5|

o O o o

1

O O O O Ww
*

O O O O B+
*

O O O O o
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1

O O O O W
*

O O O o N

3*2]

1
o O O O b

o O o o

I and 11 are distinct so A * (B * C) = (A * B) * C in general
forA/B,C € T (or T.).

Hence the subset column matrix groupoid topological space
are non associative.

Example 2.20: Let S = {Collection of all subsets from the
matrix groupoid
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a4 & ajo
a8y EPY
M=1la, a, 3y | | @i € G ={C(Zs), *, (6, 0)};
A3 g Ay
[ 841 8y as |

1<i<50}}
be the subset matrix groupoid.

To, T, and T_ are all subset matrix groupoid topological
spaces of S and they are of finite order.

Further T, and T are spaces which are non associative
and non commutative.

Example 2.21: Let S = {Collection of all subsets from the
groupoid matrix

M= : S a: aeG={Zul)* (3 4}

1<i<40}
be the subset matrix groupoid.

To, T, and T are the three subset groupoid matrix

v

topological spaces of finite order and T, and T are non
associative and non commutative.

Example 2.22: Let S = {Collection of all subsets from the
square matrix groupoid
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a, a, g
a, ag a,
M = Q3 Ay o g ae G={C((Zisw 1)), * (8,8}
Ay 8yy e Ay
dyg Ay a3
|83 A3 835 |

1<i<36}}
be the subset matrix groupoid.

To, T, and T_ be the subset matrix groupoid topological
spaces of S.

T, and T_ are non associative topological spaces but both
of them are commutative.

This follows from the simple fact that the basic structure on
which S is built is a groupoid which is now associative.

Example 2.23: Let S = {Collection of all subset super matrix
groupoid M = {(a; | az a3 | as a5 as | a7 ag) | & € G = {Zss, *, (3,
5)}, 1 <i < 8}} be the subset super matrix groupoid.

We see T,, T, and T are all subset topological spaces of
which the later two are non associative and non commutative.

Example 2.24: Let S = {Collection of all subsets from the
super matrix groupoid
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D D o
w N

aie G={C(Zy),* (3,4} 1<i<9}}

|m$D |b93

o

D D @
© ~

©

be the subset super matrix groupoid.

T, and T. are subset super matrix topological spaces
which are both non associative and hon commutative.

Example 2.25: Let S = {Collection of all subsets from the
groupoid

a a a
M = 9 10 16 a €
17 | Qs P
85 | Az a3

G={(Zoul),* (8,4} 1<i<32}}
be the subset groupoid.

This T,, T, and T are subset groupoid topological spaces

of S of which T, and T. are non associative and non
commutative.

Example 2.26: Let S = {Collection of all subsets from the
super matrix groupoid



50 | Subset Non Associative Topological Spaces

a'1 a'2 a3
a, a; a,
a'7 a'8 a9

a
a a a

M = ala 4T e e G={C(Znul),* (3, 4}
a

1<i<30}}
be the subset super matrix groupoid.

These topological spaces T, and T are non commutative
and non associative.

Example 2.27: Let S = {Collection of all subsets from the
groupoid

i a1 a2 a‘3 a4 a5 ]
ag a,
M= 4l ay a5 || & € G={ZS(5), * (3, 20)
a16 aZO
_a21 a25_
12 3 45 .
Wheregz(1 > 4 4 5)};1£|£25}}

be the subset super matrix groupoid.
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We see this G is non commutative and non associative and
so the related topological spaces are T, and T are also non
commutative and non associative.

Example 2.28: Let S = {Collection of all subsets from the
matrix groupoid M = {(a; @ as a4 | as @ a; |ag a9 | aw) | & €

G = Z¢S, * (49, 3h); where i
994, (40, ; g 5 1 4 3)

(1 2 3 4
2 4 31
groupoid. S is non commutative and non associative.

)}, 1 <i < 10} } be the subset matrix

Example 2.29: Let S = {Collection of all subsets from the
super matrix groupoid

m|m o
IN] =

D
~ w

a € G ={ZzD27, *, (3a + aby, 5abs)}, 1 <i<9}}

<
1
o |
(4]

D
~ o

QD |m9)

©

be the subset matrix groupoid.

We see S is not commutative and non associative. Thus the
subset topological spaces T., and T are both non associative
and non commutative and is of finite order.

Example 2.30: Let S = {Collection of all subsets from the
interval matrix groupoid M = {([ay, b1], [a2, b2], [az, bs], [as, 4],
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[as, bs]) [ &, bi e G={C ((Zs U 1)), *, (3ir, 41)}; 1 <i < 5}} be
the subset groupoid.

T, and T are both non associative and non commutative
subset groupoid interval topological spaces.

Example 2.31: Let S = {Collection of all subsets from the
interval matrix groupoid

[a,b,]]
[a,b, ]
[a;h.]
[a,b,]
[asbs]

| [a5b6] |

ai, bie G={Zp, * (4,0} 1<i<6}}

be the subset interval matrix groupoid. T, and T_ are both

non associative and non commutative topological spaces of
finite order.

Example 2.32: Let S = {Collection of all subsets from the
interval matrix groupoid

[a,b,] | [a,b,] [asbs] [a,b,]]| [ashs] |
[abs] | oo o | [yl
M= lagb,]l | . . .. |[agbgl|la,be
[abel | . o e | [Ayby]
bl | . o o |[agbxl

G ={C ((Ziz U 1)) (Sa x Da10), *, (31(g, ab%), (5 +21) (1, b))

(1234
where g =

> 5 4 J }, 1<i<25)}
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be the subset groupoid of finite order. We see T and T, are
non associative subset topological spaces of S.

Example 2.33: Let S = {Collection of all subsets from the
groupoid

aie G={Zs * (3, 9}}}

be the subset groupoid. T, T_ and T, are subset topological

groupoid spaces of infinite order. T  and T are both non
associative and non commutative.

Let A= {3x*+4} B={7x}andC={2xt T (orT").
Now A * B = {3x* + 4} * {7x}
={(3* +4) * Ix}
= {9x% + 12 + 63x}
= {9x* + 3x + 12} .

B*A ={7x}*{3+4}
= {21x + 27x* + 36}
= {6 + 6x + 12x°} L

I and 11 are distinct so the topological spaces T and T
are non commutative.

Consider (A*B)*C = ({3x* + 4} * {7x}) * {2x*}
= {9x° + 3x + 12} * {2x"} (Using equation 1)
= {27x° + 9x + 36 + 18x"}
={12x*+9x+6+3x"} ... (a)

Consider A* (B * C)

={3x* + 4} * ({7x} * {2x})
{3%* + 4} * {21x + 18x*}
{3x? + 4} * {6x + 3x"}
= {(3x* + 4) * {3x* + 6x)}
= {18x% + 12 + 27x* + 54x}
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= {3x% + 12 + 12x* + 6x} ... (b)

(@) and (b) are distinct so A * (B * C) = (A * B) * C in general
for A, B, C e T, 6 (or T.). Hence T, and T are non
associative and non commutative and of infinite order.

Example 2.34: Let S = {Collection of all subsets from the

groupoid polynomial M = {iaixi ai € (Zg U I), *, (5, 1)}} be

i=0

the subset groupoid. T., T. and T, are of infinite order and

T, and T_ are subset groupoid topological spaces of infinite
order.

T  and T are both non commutative and non associative.

Example 2.35: Let S = {Collection of all subsets from the
a € G={Z1y (S7x D211); *,

i=0

groupoid polynomial M = {iaixi

(5, 4)}} be the subset groupoid which is non associative and non
commutative. T, and T_ are both non associative and non
commutative as topological spaces and are of infinite order.

Example 2.36: Let S= {Collection of all subsets from the
groupoid M = {Zaix‘
i=0

7), (3, 6))}}} be the subset groupoid.

ai € G={(Zis x Zg)S7, * = (*1, *2); ((2,

T' and T_ are non associative and non commutative subset
groupoid topological spaces of S of infinite order.

Now we proceed onto build subset groupoid topological
spaces using infinite groupoids.

Example 2.37: Let S = {Collection of all subsets from the
groupoid G = {R* U {0}, *, (3, 2)} be the subset groupoid.
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Clearly T,, T, and T are subset groupoid topological

spaces and T, and T. are non commutative and non
associative and are of infinite order.

IfA={5 +2,10}andB={1,7} T  (or T") then
A*B={5 2,10} *{1, 7}

={5*1,J2 *1,10*1, J2 *7,5%7,10* 7}

= {17, 32 42,32, 37 +14,29,51} e T" (or T').

Now B * A = {1, 7} * {5, /2 , 10}
={1*5,1*2,1%10,7*5,7* v2,7* 10}
={13,3+ 242,23,31, 2J2+21+41} e T" (or T").

Clearly A*B=B * A.

It is easily verified T and T_ are non associative as the
groupoid is non associative.

Example 2.38: Let S = {Collection of all subsets from the
groupoid G = {{Z" U | U {0}, *, (71, 12)}} be the subset
groupoid.

Clearly T,, T, and T are infinite groupoid topological
spaces and the later two are non associative and non
commutative. These topological spaces are known as
neutrosophic subset groupoid topological spaces.

Example 2.39: Let S = {Collection of all subsets from the
groupoid G = (Z* U {0})S7, *, (791 + 60, 10g; + 4) where

(1234567, (1234567
9=l 1346 75'% 1324567

J € Sibh}
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be the subset groupoid. T_ and T’ non associative and non
commutative subset groupoids of infinite order.

Example 2.40: Let S = {Collection of all subsets from the
groupoid G = ((Z" U 1)) (D27 x S(5)), *, (3, 0)}} be the subset
groupoid. T, and T_ are both non commutative and non
associative.

Example 2.41: Let S = {Collection of all subsets from the
matrix groupoid of infinite order

al
M= af aeG=(Z"ulu{0},*(I,3)} 1<i<15}}

a'15

be the subset matrix groupoid.

Both the spaces T, and T_ are non commutative and non
associative and of infinite order.

Example 2.42: Let S = {Collection of all subsets from super
column matrix groupoid

D Q| o
|w|\:|»—-

ai e (Z* Ul U {0PS, *, (3, 61)}, L<i<7}}

o s

D O » Q@
(2]

be the subset matrix groupoid of infinite order.
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Both T and T are non commutative and non associative
of infinite order.

Example 2.43: Let S = {Collection of all subsets from the
super matrix groupoid M = {(a; a, az a4 | as a a7 | ag a9 | a10) | &
e G={(Z" U {0}) (Ss x Dag), *, (3, 4)}, 1 <i < 10}} be the
subset groupoid of infinite order.

All the three topological spaces T,, T, and T of the

subset groupoids is of infinite order and T, and T_ are both
non commutative and non associative.

Example 2.44: Let S = {Collection of all subsets from the
super matrix groupoid

a'l a2 a3

a4 a5 aG

a7 a8 a9
a'10 a1l alZ

M= 2. a a aie G={CQu)u{0}) (91 92),

13 14 15
alG a'17 a'18
a19 aZO a21
a22 a23 a'24

9: =0, 95 =02 0102 = 0201 = 0, *, (301, 4/70,)}; 1 < i< 24}}
be the subset groupoid of infinite order. So are the subset
topological groupoid spaces.

Example 2.45: Let S = {Collection of all subsets from the
super matrix groupoid
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M=dla, | .. ..|la,||aeG={R Ulu{0}Sp *
a13 alG
a17 a20

(0,31}, 1 <i<20}}
be the subset groupoid.

To, T, and T are subset groupoid topological spaces of

infinite order of which T_ and T are non commutative and
non associative.

Now we describe subset loop groupoid topological spaces
and then proceed onto describe their subspaces.

Example 2.46: Let
S = {Collection of all subsets from the loop L¢(8)} be the subset
loop groupoid of finite order. The topological loop groupoid

subset spaces of finite order associated with S are T,, T: and
T..

Clearly T, and T. are both non associative and non
commutative.

Example 2.47: Let S = {Collection of all subsets from the loop
L13(6)} be the subset loop groupoid.

We have two subset loop groupoid topological spaces T,

and T to be non commutative and non associative. However
T, is just the usual topological space.

Now it is important to note that for a given n; n an odd
number greater than three we can build several loops using
Ln(m) where m < n with (n, m) = (n, m-1) = 1.
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For more refer [35, 60]. Thus for L,(m) € L,.

We can build many subset loop groupoids and related with
each of these subset loop groupoids we have three subset loop
groupoid topological spaces of same order.

Example 2.48: Let
S = {Collection of all subsets from the loop Li9(9)} be the
subset loop groupoid of finite order.

T, and T are loop groupoid subset topological spaces of
finite order which are non associative and non commutative.

Example 2.49: Let
S = {Collection of all subsets from the loop Li4(18)} be the
subset loop groupoid.

Wesee T,, T and T are subset loop groupoid topological

spaces of finite order but different from the spaces given in
example 2.48.

Example 2.50: Let
S = {Collection of all subsets from the loop L,3(7)} be the

subset loop groupoid of finite order. T,, T and T are subset
loop groupoid topological spaces of S.

Now we enumerate some properties related with subset
groupoid topological spaces and loop subset groupoid
topological spaces.

In a similar way for a given Z,, n fixed we can construct
several groupoids G depending on the (t, s) which are used and
G={Z, * (,9),t, s € Z,}, if we take t =s =1 then in that case
G will be a semigroup.

Thus we can in case the loop Ls(m) € Ls have only 3 loops
Ls(4), Ls(3) and Ls(2).
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These 3 loops pave way for 9 topological subset loop
groupoid spaces of which T, of all the three spaces would be the

same only T_ and T are different for all the three spaces.

Example 2.51: Let S = {Collection of all subsets from the
groupoid G = {Zyo, *, (2, 4)}} be the subset groupoid.

To, T, and T are three subset groupoid topological spaces
of S.

We see if G = {Zi, *, (2, 4)} is replaced by G = {Z;, *, (5,
1)} we see T, of both G and G, will be the same T, and T  of
G and G; will be different.

In view of this we have the following theorem.

THEOREM 2.2: Let S = {Collection of all subsets from the

groupoid G, = {Zn, *, (t, 5); t = 1 = s alone is not possible}}

be subset groupoids for varying (t, s) € Z,.

Q) T, of all subset groupoids topological spaces

for varying (t, s) are one and the same.
(i) T  and T  of subset groupoid topological

spaces of G, , are distinct.

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

Example 2.52: Let S = {Collection of all subsets from the
groupoid G; = {Z4, *, (i, 0)}} be the subset groupoids; i=1, 2,
3. T, and T for each G; is distinct.

LetA={3}andB={2} € T, (or T_); A* B incase G is
used is given by

A*B={3}*{2}={3*2}={3} 1
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Suppose G, is used then

A*B ={3}*{2}
={3*2}
={6 (mod 4)}
={2} e 2

Suppose Gs is used then

A*B ={3}*{2}
= {3*2} = {1} .3

We see (1), (2) and (3) are distinct. So the topological
subset groupoid spaces are also different. Hence the claim.

Example 2.53: Let S = {Collection of all subsets from the
groupoids G; = {Zs, (2, 0), *} (or G, = {Zs, (0, 2), *} or G3 =
{Zs, (3,0), *} or G4 = {Zs, (0, 3), *} or Gs = {Zs, (4, 0), *} or
Gs = {Zs, (0, 4), *} or G; = {Zs, (3, 2), *}} be the subset
groupoid.

Let T, T, and T. be the subset groupoid topological
spaces of S.

We see T, for all the seven subset groupoid topological
spaces are the same.

However we see the seven subset groupoid topological
spaces T., (or T_) are different for each of the seven groupoids.

LetA={3}andB={2} e T (or T.).
Take A = {3} and B = {2} from the groupoid G; of T .

A*B ={3}*{2}

={
={3*2}={1} ..(1)

Suppose A, B be associated with T, (or T ) of G,.
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A*B = {3} *{2}
*2}

{3
{4} )

Let A, B be associated with the groupoid Gs
A*B = {3}~ {2}
={3*2}
= {2} .. (3

Now if A, B be associated with G;
A*B = {3}y*{2}
={3*2}
={3} .. 4

The four topological spaces for this subset A, B are distinct.
Similarly by taking different subsets C, D on T, or T_ we can
show these seven spaces are distinct.

That is it is always possible to find subsets A, B such that
A * B is not the same in all the seven spaces. Hence the claim.

Example 2.54: Let S; or S, or Sz = {Collection of all subsets
from the loop Ls(4) (or Ls(3) or Ls(2))} respectively be the
subset loop groupoid of S; (or S; or Sy).

T, for all the three subset groupoids S;, S, and S; are
identical.

Now we show T and T for S, S, and S; are distinct.
LetA={3}andB={5}e T (or T.).

Suppose A, B are associated with the loop Ls(4).

A*B ={3*5}
= {1} ()

For if A, B are subsets associated with the loop Ls(2) then
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A*B ={3}*{5}
{3*5}
{2} )

If A, B are subsets associated with the loop Ls(3) then

A*B ={3}*{5}
={3*5}
= {4} &)

We see the equations (1) (2) and (3) are distinct so the six
topological spaces are different.

Thus associated with the loops in Ls we have six different
non associative subset loop groupoid topological spaces
associated with loops in Ls.

THEOREM 2.3: Let

S = {Collection of all subsets from the loops L,(m) & Ly} ;
2 <m <p-1; p a prime. Associated with loops L, we have
2(p-2) number of distinct subset loop groupoid topological
spaces.

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

THEOREM 2.4: Let S = {Collection of all subsets from the loop
L,(m) e Ly(n an odd composite number)} be the subset loop
groupoid.

Ifn= ppy,.,p~ then associated with S we have exactly

Kk
2[[(p—2)p"* number of distinct subset loop groupoid
i=1

topological spaces of which only two of them are commutative
and all other spaces are both non commutative and non
associative.
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Proof follows from the fact, L, the class of loops has only

[
one commutative loop and |L,| = [ ] (p, —2)p{"™.
i=1
We say a subset loop groupoid topological spaces T, and
T’ are said to satisfy a special identity if a subset of T and

T_ satisfies that special identity.

* D *

pJ

Thus we say if the basic loop L,(m) over which this subset
loop groupoid topological space is defined satisfies the special
identity then we define the topological subset groupoid spaces

T, and T satisfies the Smarandache special identity.

We first illustrate this by the following example.

Example 2.55: Let
S = {Collection of all subsets from the loop L;(4) € L.} be the
subset loop groupoid.

The topological subset loop groupoid spaces T, and T are
both commutative.

Follows from the simple fact L;(4) is a commutative loop
given by the following table:

*

N[OOI RN W|N| | ®

~Nlo|lga|l~ w[N|k|o|o
ANlwlo|v ook
RN w|o|o| o]
vglrR|a|N|o|o| v w| w
N|olkR|lo | N|wlo| s &~
oo~ AN w| o] o
wlo|Nv o R~ N o
olwlolvli ol s~
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Thus if we define by C,(T) (and C,(T")) the class of all

loop groupoid subset topological spaces T, and T,

respectively built over the loop in
L, ={(L,(m)|(m,n)=(m-1,n)=1,2<m<n}.

Example 2.56: Let
S = {Collection of all subsets from the loop L(7)} be the

subset groupoid. The subset groupoid topological spaces T,
and T are Smarandache strictly non commutative.

We see L,o(7) is a strictly non commutative loop so the
subset loop groupoid S contains a proper subset.

P = {{e}, {0:}. {02}, ..., {Q20}} < S is such that P is a strictly
non commutative subset loop.

Hence S is a Smarandache subset strictly nhon commutative
loop groupoid hence the subset loop groupoid topological

spaces T, and T. are also Smarandache strictly non
commutative loop groupoid topological spaces.

Example 2.57: Let

S = {Collection of all subsets from the loop L,5(2)} be the
subset loop groupoid of the loop Lys(2). S is a Smarandache
right alternative subset loop groupoid.

So the subset loop groupoid topological spaces T and T

are Smarandache right alternative subset loop groupoid
topological spaces of S.

Example 2.58: Let
S = {Collection of all subsets from the loop Li,7(2)} be the
subset loop groupoid of the loop L1,7(2).

Clearly S is a Smarandache right alternative loop groupoid
so both T. and T_ are Smarandache right alternative subset
loop groupoid topological spaces of S.
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Example 2.59: Let
S = {Collection of all subsets from the loop Ls37(2)} be the
subset loop groupoid.

S is a Smarandache subset right alternative loop groupoid.
So that both T  and T. are Smarandache subset right
alternative topological loop groupoid spaces of S.

Inview of all these we have the following theorem the proof
of which is direct.

THEOREM 2.5: Let
S = {Collection of all subsets from the loop L,(m) e L,} be the
subset loop groupoid of the loop L,(m) e L,.

There exists one and only one subset loop groupoid in C(S)
which is S-right alternative; associated with it we have T and
T’ to be S-right alternative subset loop groupoid topological
spaces.

Proof follows from the fact that there exists one and only
one loop L,(m) in L, which is right alternative; that is when

m =2; T and T are the S-subset right alternative loop
groupoid topological spaces.

Now we proceed onto give examples of S-left alternative
subset loop groupoid topological spaces.

Example 2.60: Let

S = {Collection of all subsets from the loop Lj(24)} be the
subset loop groupoid of the loop Lys(24). S is a Smarandache
subset left alternative loop groupoid as Los(24) is a left
alternative loop.

Hence the subset loop groupoid topological spaces T, and

T’ are both Smarandache left alternative subset loop groupoid
topological spaces of S.
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Example 2.61: Let
S = {Collection of all subsets from the loop L43(42)} be the
subset loop groupoid of the loop L43(42).

S is a Smarandache left alternative subset loop groupoid.
T, and T. are Smarandache left alternative subset loop

V)

groupoid topological spaces of S.

Example 2.62: Let
S = {Collection of all subsets from the loop Li3(12)} be the
subset loop groupoid of the loop L3(12).

Clearly S is a Smarandache left alternative subset loop
groupoid as the loop L33(2) is a left alternative loop.

Based on this; T, and T are both Smarandache subset left
alternative loop groupoid topological spaces of S.

Example 2.63: Let
S = {Collection of all subsets from the loop L33(32)} the left
alternative loop L33(32). S is a Smarandache left alternative

subset loop groupoid, hence both L, and L. are Smarandache
left alternative subset loop groupoid topological spaces of S.

In view of all these we have the following theorem.
THEOREM 2.6: Let
S = {Collection of all subsets from the loop L,(n-1) e L} be the
subset loop groupoid of the loop L,(n-1).

(1) Sis a S-left alternative subset loop groupoid.

(2) Both T) and T  are S-left alternative subset loop
groupoid topological spaces of S.

(3) There exist one and only one loop in L, viz. Ly(n-1)
which contributes for the S-left alternative subset loop
groupoid topological spaces.
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Follows from the simple fact that the class of loops L, has
one and only one left alternative loop.

We see both T and T contains P = {{e}, {1}, {2}, ...,

{n}} < S as a subset loop subgroupoid of S and P is a subset
loop groupoid which satisfies the left alternative identity when
m =n — 1. Hence the claim.

Next we proceed onto describe Smarandache weak inverse
property subset loop groupoids by examples.

Example 2.64: Let S = {Collection of all subsets from the loop
L-(3) given by the following table.

*le|1]2|3|4|5]|6]|7
e|le[1|2[3|4|5]|6|7
1|{1|e|4]|7]3|6|2|5
2|12|6|e|5]|1(4]|73
3|13(4|7]|e|6]|2|5]1
41412|5|1|e|7|3|6
5|5|7|3|6|2|e|l1|4
6|16(5(1(4|7|3|e|2
71713|6[|2|5[1|4]e

be the subset loop groupoid S is a Smarandache weak inverse
property (WIP) loop groupoid.

Clearly P = {{e}, {1}, {2}, {3}, {4}, {5}, {6}, {7}} c S is

a subset collection which is a subset WIP loop. Hence both the
topological spaces T, and T are S-subset weak inverse
property loop groupoid topological spaces of S.

Example 2.65: Let
S = {Collection of all subsets from the loop L;3(4)} be the
subset loop groupoid S is a S-WIP subset loop groupoid of the
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WIP loop Lj3(4) and T and T, are S-WIP subset loop
groupoid topological spaces of S.

Example 2.66: Let
S = {Collection of all subsets from the loop L, (5)} be the
subset loop groupoid of the WIP loop Ly (5). S is a S-WIP

subset loop groupoid. So T, and T. are S-subset WIP loop
groupoid topological spaces of L (5).

Example 2.67: Let
S = {Collection of all subsets from the loop L3;(6)} be the

subset loop groupoid of the WIP loop L3y (6). T, and T are S-
subset WIP loop groupoid topological spaces of S.

Example 2.68: Let
S = {Collection of all subsets from the loop L.3(7)} be the
subset loop groupoid of WIP loop L43(7).

Both T, and T. are S-subset WIP loop groupoid
topological spaces of S.

Example 2.69: Let
S = {Collection of all subsets from the WIP loop Ls7(8)} be the

S-WIP subset loop groupoid. T, and T are both S-WIP subset
loop groupoid topological spaces of S.

We see all numbers m?> —m + 1 =t is always odd and those
m’s give L{(m) to be a WIP loop.

Now having seen S-WIP subset loop groupoid topological
spaces we proceed onto study S-strictly non commutative subset
loop groupoid topological spaces.

Example 2.70: Let

S = {Collection of all subsets from the loop L,o(7)} be the
subset loop groupoid of the loop Lyg(7). Loo(7) is a strictly non
commutative loop so S is a S-strictly non commutative subset
loop groupoid of Lyg(7).
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Hence T, and T are both S-strictly non commutative
subset loop groupoid topological spaces of S.

Example 2.71: Let
S = {Collection of all subsets from the loops L,;} be the subset
loop groupoid.

None of the loops in Ly, is a strictly non commutative loop
so none of the subset loop groupoid topological spaces
associated with them as S-strictly non commutative subset loop
groupoid topological spaces.

Example 2.72: Let

S = {Collection of all subsets from the loop L(8)} be the
subset loop groupoid. S is a S-strictly hon commutative subset
loop groupoid.

Both T, and T. are S-subset strictly non commutative
loop groupoid topological spaces of finite order.

In view of these examples we have the following theorem.

THEOREM 2.7: Let C(S) = {Collection of all collections of
subsets from the loop in L, where n = p;“p,*,...,p,* } be the
collection of all subset loop groupoids of the loops in L.

k
(i) C(S) contains exactly N = H( p, —3)p" " number of
i=1
S-subset strictly non commutative loop groupoids.

(ii) Associated with the collection C(S), there exists exactly
2N; number of S-subset strictly non commutative loop
groupoid topological spaces.

Proof follows from the fact L, when n is as said in theorem
has N number of strictly non commutative loops.

Corollary 2.1: Let n = 3t, N = 0, that is number of S-subset
strictly non commutative loop groupoids is zero.
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Corollary 2.2: Letn=aprime p, p =5 we have p—-3 number of
strictly non commutative loops.

Now we proceed onto study substructures using subset
groupoids and subset loop groupoids of the subset groupoids
(loop) topological spaces.

Example 2.73: Let S = {Collection of all subsets from the
groupoid G = {Zy, *, (2, 0)}} be the subset groupoid of the

groupoid. T, T_ and T, are the subset groupoid topological
spaces of S.

Now let M = {Collection of all subsets from the
subgroupoid P = {2Z,4, *, (2, 0)} < G} < S be the subset
subgroupoid of S.

Associated with M are the M,, M., and M’ the subset
groupoid topological subspaces of T,, T_ and T respectively.

v

Example 2.74: Let S = {Collection of all subsets from the
groupoid G = {Zss, *, (4, 2)}} be the subset groupoid of the
groupoid G.

To, T, and T the subset groupoid topological spaces
contain subset groupoid topological subspaces.

It is an interesting and an open problem to characterize
those subset groupoids which has no subset groupoid

topological subspaces associated with T,, T, and T . The very
existence of such topological spaces may not be possible.

Example 2.75: Let S = {Collection of all subsets from the
matrix groupoid

a, a, .. ay
M=4la, a, .. ay|laeG={Zul)Ss* (2,1}
Ay Ay .. By

1<i<30}}
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be the subset groupoid.

All the three subset groupoid topological spaces T, T. and
T, contain atleast 30 subspaces each of which are distinct.

Example 2.76: Let S = {Collection of all subsets from the
matrix groupoid M = {(ay, a, ... ax) | ai € Lags(2), 1 <i < 20}}
be the subset groupoid. T,, T, and T_ has atleast several
subset groupoid topological subspaces.

W = {Collection of all subsets from P = {(a; a, a3 a; a5 0 0
... 0) ] a € Lags (2); 1 <i<5}} < S give way to subset groupoid
topological subspaces.

Example 2.77: Let
S = {Caollection of all subsets from the loop Ls(2)} be the subset

groupoid. T,, T. and T_ are subset topological spaces and they
have 5 subspaces each which are associative.

Let W; = {Collection of all subsets from the subgroup {e,
gi} < Ls(2)} be the subset subgroupoid. Associated with W;,
1 <i <5 we have topological subspaces of T,, T, and T_ all of
which are associative and W;’s are infact subset semigroups.

So these subset groupoid topological spaces T, and

T’ have subspaces which are associative so will be known as
Smarandache subset groupoid topological spaces.

Example 2.78: Let
S = {Collection of all subsets from the loop L;5(8)} be the

subset groupoid. T,, T, and T be the subset topological
groupoid spaces.

They have subset topological subspaces which are
associative and commutative. For instance W; = {{e}, {e, gi},
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{9}, ¢} 'S paves way to topological subspaces of T and T
which are commutative and associative.

Infact we have 15 such subspaces and the trees associated
with them being

{evgi}

{e.0i}
{9:} or A
e {9:} {e}

{¢} {4}

So T, and T are S-subset groupoid topological spaces.
Apart from this we have collection of all subsets from the
subloop Hy(5) = {e, 1, 6, 11} < L45(8).

W = {{e}, {1}, {6}, {11}, {e, 1}, {e, 11}, {e, 6}.{1, 6}, {L,
11}, {6, 11}, {e, 1, 6}, {e, 1, 11}, {e, 6, 11}, {1, 11, 6}, {e, 1, 6,
113} v {6}

This collection from a topological subspace of T,, T, and
T'. The trees associated with this subspace is

{e,1,6,11}

11}

{e} {1} {114e} {e} {11}
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This subspace given by W s also a S-subset groupoid
topological subspace of T (or T ).

Example 2.79: Let S = {Collection of all subsets from the
matrix groupoid M = {(ay, a,, ..., ai1) | & € Li5(8); 1 <i <11}}
be the subset groupoid.

To, T, and T has several subset groupoid topological
spaces of finite order as o(S) < o.

THEOREM 2.8: Let S = {Collection of all subsets from a loop
L,(m) (or matrices with entries from L,(m)} be the subset
groupoid.

(i) T, and T  has atleast n number of subset groupoid

topological subspaces which are associative and commutative
and of same order.

(i) In case of matrix groupoids; T and T  has atleast n+

(order of matrix) + several other subset topological subspaces
which are associative and commutative.

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

Finally we wish to keep on record that subset groupoids
have subset groupoid ideals as groupoids contain ideals.

Now using these subset groupoid ideals we can build the
notion of set subset subgroupoids of a subset groupoid G.

We will first describe how this is constructed.

Let S = {Collection of all subsets from the groupoid G} be
the subset groupoid. Related with each of the subgroupoids of
G we can build a collection of set subset groupoid ideals over
these subgroupoids.
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These collection can be given the topological structure as
T, and T_ both will be well defined naturally. This method of

defining subset groupoid set ideal topological spaces over
subgroupoids give more such spaces depending on the number
of subgroupoids of G.

We shall denote the subset set ideal groupoid topological
spaces of S over the subgroupoid H by 4To, 4T, and 4T ..

Thus with each subgroupoid H we have a subset set ideal
groupoid topological space over H. In case of subset set ideal
loop groupoids we say over subloops.

Example 2.80: Let S = {Collection of all subsets from the
groupoid G = {Zg, *, (3, 0)}} be the subset groupoid. H; = {{0,
2,4} = Zg, *, (3, 0)} = G is a subgroupoid of G.

Let M; = {Collection of all subset set ideals of S over the
subgroupoid H; of G}

= {{0}, {0, 2}, {0, 4}, {0, 3}, {3}, {0, 2, 4}, {0, 2, 3} and

soon} c S.

We have, T,, ,, T, and ,, T  to be the subset set ideal
groupoid topological spaces of S over the subgroupoid H; of G.

Similarly consider H, = {0, 3, 1} < G, the subgroupoid of
G. Collection of all subset set groupoid ideals of S over the
subgroupoid H, is M, = {{0}, {0, 1, 3}, {0, 2}, {0, 4}, {0, 2, 4},
{0, 1, 3, 2, 4} and so on}.

Thus we have using M, the subset set ideal groupoid
topological spaces , T, T, and H, T over the subgroupoid
H, of G.

Example 2.81: Let S = {Collection of all subsets from the
groupoid G ={(Z;s U I}, *, (0, 5)}} be the subset groupoid of G.
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Clearly H, = {Z1s}, H, = {0, 5, 10} and H; = {0, 3, 6, 9, 12}
are some of the subgroupoids of G.

We see related with these subgroupoids we can have T,

I 0’

w T, and T  to be subset set ideal groupoid topological

i N

spaces over the subset subgroupoids H;, 1 <i < 3.

Example 2.82: Let

S = {Collection of all subsets from the loop; L4s(8)} be the
subset loop groupoid. We see H; = {e, gi}; 1 <i <45, are 45
subloops and using each of them we have an associated subset
set ideal groupoid topological spaces over these subloops.
Further L4s(8) has other subloops like Hi(9), Hi(3), Hi(5) and
H;i(15) with appropriate i. Related to each of these subloops we
have three topological subset set ideal groupoid spaces of
different orders.

Example 2.83: Let

S = {Collection of all subsets from the loop L.3(9)} be the
subset groupoids. H; = {e, 0i}; gi €Lz (9) \ {e}; 1 <i <43 are
subloops and each , T,, , T, and | T.; subset set ideal

;i o H Tu H; m;
topological groupoid spaces over H; all of them are not in
general commutative and associative spaces. They are non
commutative and non associative.

Example 2.84: Let S = {Collection of all subsets from the
matrix groupoid M = {(ay, a, a3, as, as) | & € L19(8); 1 <i <5}}
be the subset groupoid.

Clearly M has more than 19 subgroupoids. Thus we have
several subset set ideal groupoid topological spaces over
subgroupoids of M.

Example 2.85: Let S = {Collection of all subsets from the
matrix groupoid
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fa
a3 a4
a5 a6
M=4la, ag||aelxs4),1<i<14}}
a9 alO
a‘ll a'12
_a13 a14_

be the subset groupoid.

M has several subgroupoids so, has several subset set ideal
groupoid topological spaces associated with each of the
subgroupoids of M.

Example 2.86: Let S = {Collection of all subsets from the
matrix groupoid

fa, a, .. a|
a; 8y, .. ay
M=4la, @, .. a5 || & € Lio(8); 1<i<50}}
a31 a32 a'40
841 8y Asp |

be the subset groupoid of M.

Since M has several subgroupoids associated with each of
the subgroupoids H; of M we have subset set ideal topological

groupoid spaces over H;, viz., , T,, , T_ and ,, T .

Example 2.87: Let S = {Collection of all subset from the
matrix groupoid
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a  a, . ag
M=<la, a; .. ay|laeCG={CZypul),™,
a31 a‘32 a'45

(4ir, 281)}; 1 <i<45}}

be the subset groupoid.
M has several subgroupoids associated with them we have
subset set ideal groupoid topological spaces over those

subgroupoids.

Example 2.88: Let S = {Collection of all subsets from the
matrix groupoid

a a Looda
M=< 1| & € G ={C(Z4), *, (10, 30i¢);

1<i<81}
be the subset groupoid of M.

Since M has several subgroupoids we see S has several
subset set ideal groupoid topological spaces over these
subgroupoids.

Only if the groupoid G over which S is build has no
subgroupoids then only we see associated with S we will not
have any subset set ideal topological groupoid spaces.

Such subset groupoids will be known as set ideal quasi
simple subset groupoids.
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Example 2.89: Let S = {Collection of all subsets from the
interval groupoid M = {{[a, b] | a, b € L,7(8)}} be the subset
groupoid. M has subgroupoids H;, so associated with H; we
have subset set ideal topological groupoid spaces.

Example 2.90: Let S = {Collection of all subsets from the
groupoid M = {([ay, ba], [, ba], ..., [a9, bo]) | &, bi € Liag (2)},
1 <i <9}} be the subset groupoid.

M has several subgroupoids so associated with them; S has
subset set ideal groupoid topological spaces.

Example 2.91: Let S = {Collection of all subsets from the
interval matrix groupoid

[al’bl] [aZ’bZ]

[a3’b3] [a4’b4]

M = ai € G ={Zugs, *, (400, 0)};

[a15 ' blS] [alﬁ ' ble]

1<i<16}}
be the subset groupoid.

As M has several subgroupoids H;, we have several subset
set ideal groupoid topological spaces over H;’s.

Example 2.92: Let S = {Collection of all subsets from the

polynomial groupoid

a; € G= {<Z43 v I>! *, (401 3)}}}

M = {2aixi

be the subset groupoid.
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M has infinite number of subgroupoids so associated with S
we have infinite number of subset set ideal groupoid topological
spaces over the subgroupoids of M.

Example 2.93: Let S = {Collection of all subsets from the
a; € L47 (3)}} be the subset

polynomial groupoid M = {iaix‘
i=0
groupoid.

M has infinite number of subgroupoids so associated with
them we have infinite number of subset set ideal groupoid
topological spaces over the subgroupoids of M.

Example 2.94: Let S = {Collection of all subsets from the

polynomial interval groupoid M = {Z[ai,bi]xi a, b e
i=0

L473(8)}} be the subset groupoid.

M has infinite number of subgroupoids so associated with
these subgroupoids, S has infinite number of subset set ideal
groupoid topological spaces defined over the subgroupoids of
M.

Example 2.95: Let S = {Collection of all subsets from the
interval polynomial groupoid M = {Z[ai,bi]xi

i=0

ai,bieG={C

((Zsg W 1))S4; *, (4, 40)}} }oe the subset groupoid.

As M has infinite number of subgroupoids, S has infinite
number of subset set ideal groupoid topological spaces.

Finally one can prove the following theorem.
THEOREM 2.9: Let S be the collection of subsets of a groupoid

G. Sis aset ideal quasi simple subset groupoid if and only if G
has no proper subgroupoids.
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Proof is direct hence left as an exercise to the reader.
We now suggest the following problem for this chapter.
Problems

1.  Find some special features enjoyed by non associative
subset groupoid topological spaces T, and T .

2. Let S = {Collection of all subsets from the groupoid
G ={Z10, *, (9, 3)}} be the subset groupoid of G.

(i)  Find o(G).
(i) Find T  and T .

(iii) Show both T and T are non associative.
(iv) Show T’ and T_ are non commutative.

(v) Can T  and T have subset topological groupoid
zero divisors?

3. Let S = {Collection of all subsets from the groupoid
G ={Z, *, (2, 8)} be the subset groupoid.

Study questions (i) to (v) of problem 2 for this S.

4. Let S = {Collection of all subsets from the groupoid
G ={Zs, *, (6, 7)}} be the subset groupoid.

Study questions (i) to (v) of problem 2 for this S.

5. Let S = {Collection of all subsets from the groupoid
G ={C (Z1), *, (3, 2ig)}} be the subset groupoid.

Study questions (i) to (v) of problem 2 for this S.

6. Let S = {Collection of all subsets from the groupoid
G ={(Zizul), * (5, 61)}} be the subset groupoid.

Study questions (i) to (v) of problem 2 for this S.
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10.

11.

12.

13.

Let S = {Collection of all subsets from the groupoid
G ={(Ziul), * (71, 81)}} be the subset groupoid.

Study questions (i) to (v) of problem 2 for this S.

Let S = Collection of all subsets from the groupoid
G ={(Zi;s U l), (8,9), *}} be the subset groupoid.

Study questions (i) to (v) of problem 2 for this S.

How many subset groupoid topological spaces (distinct)
can be obtained from G = {Zs, *, (t,5); 1,5 € Zgonly t =
s = 1 makes G to be a semigroup}?

Study question (9) when Zyg is used.

Let S = {Collection of all subsets from the groupoid
G ={(Zyp ), * (51, 2)}} be the subset groupoid.

Study questions (i) to (v) of problem 2 for this S.

If G in problem (11) S is replaced by G; = {{Z, U ), *,
(71, 51+2)}, study questions (i) to (v) of problem 2 for this
S.

Also compare the spaces in (11) and (12).

Let S = {Collection of all subsets from the groupoid
G = {C(Zss), *, (10, 20ir)}} be the subset groupoid.

(1)  Study questions (i) to (v) of problem 2 for this S.

(i) If in G; (10, 20i) is replaced by (10 + 20ig, 10i¢ +
20), study questions (i) to (v) of problem 2 for this
S.

(iii) Compare both the sets of topological spaces.



14.

15.

16.

17.

18.

Non Associative Special Subset Topological Spaces... | 83

Let S = {Collection of all subsets from the groupoid
G = {C{Zyu v 1)), *, (10, 21)}} be the subset groupoid of
the groupoid G.

Study questions (i) to (v) of problem 2 for this S.

Let S; = {Collection of all subsets from the groupoid
G = {C({(Z1s v ), *, (10, 2ig)}} be the subset groupoid of
the groupoid G.

(i)  Study questions (i) to (v) of problem 2 for this S.
(i) Compare S in problem 14 with S; in this problem
15.

Let S = {Collection of all subsets from the groupoid
G = {Z12 x Z10, * = (*1, *2); ((5, 6), (2, 5))}} be the subset
groupoid.

Study questions (i) to (v) of problem 2 for this S.

Let S = {Collection of all subsets from the groupoid
G ={ZsS7, *, (1+g1, 4 + 30,); where

1 2 3 456 7
0= and
21 4 3 6 7 5

(1234567
%5 345671

j}} be the subset groupoid.

Study questions (i) to (v) of problem 2 for this S.

Let S = {Collection of all subsets from the groupoid
G = {C(Zx0)D27, *, (3ira + 2b? 5ab® + 8ir)}} be the subset
groupoid.

Study questions (i) to (v) of problem 2 for this S.
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19.

20.

21.

22.

23.

Let S = {Collection of all subsets from the groupoid
G = {Zis (S(3) x D7), * (5, 10)}}} be the subset
groupoid.

Study questions (i) to (v) of problem 2 for this S.

Let S = {Collection of all subsets from the groupoid
G = {C(Zy) (S(5) x Dyg), *, (8ir, 3ir)}} be the subset
groupoid.

(i)  Study questions (i) to (v) of problem 2 for this S.
(i)  How many different groupoids can be built using
C(Zg) (S(S) X Dzyg)?

Characterize those subset groupoid topological spaces of
infinite order which contain subset groupoid topological
subspaces of finite order.

Let S = {Collection of all subsets from the polynomial

groupoid P = {iaixi a € G = {Zin * (7, 0)}}} be the

i=0

subset polynomial groupoid.

(i)  Show S is non commutative and of infinite order.
(ii) Find T_ and T and show they are non associative

and non commutative groupoid subset topological
spaces.

Let S = {Collection of all subsets from the matrix
groupoid M = {(ay, &z, a3, a4, as) | & € G = {ZZy, *, (10,
30)}, 1 <i < 5}} be the subset row matrix groupoid.

(i)  Study questions (i) to (v) of problem 2 for this S.
(i)  Show S has subset zero divisors.

(iii) ShowT  and T. have subset topological zero
divisors.



24.

25.

26.
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Let S = {Collection of all subsets from the matrix
groupoid

al

a . .
M=1 2 || aeG={C(Zs)* (8 7ir) }1<i<12}}

a‘lZ

be the subset groupoid.
Study questions (i) to (iii) of problem 23 for this S.

Let S = {Collection of all subsets from the matrix
groupoid

a, a, .. a;
M=dla, a5, .. 8y || a€G={Z1Ss*,
a31 a32 a45

(3 +2g; + 50, 794 + 6g3 + 1) where g; = 1234
01+ 902, /04 + 003 91—2341,

34y (123 4
2 1]'%7\2 3 1 4)

4
1

o
)

1
7\
I
w N

(@]
~
11
VR
=
N

]} 1 <i <45} be the subset groupoid.

w w

2 4

Study questions (i) to (iii) of problem 23 for this S.

Let S = {Collection of all subsets from the groupoid
matrix
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27.

28.

_al a, . as_
a, a; .. a,

M= B B Be ) o G = (C(Z0) Do %, (i
Qg Qyg . Ay
8y 8y - g
|33 Q3 ... Qg |

+ 2ab + 5b% 10i¢ + 5ab? + ab’); a, b € D,;}, 1 <i < 36}}
be the subset groupoid.

Study questions (i) to (iii) of problem 23 for this S.

Let S = {Collection of all subsets from the super matrix

D |
[ S 8.5

groupoid M = a8 e G={C((Zisu I);* (51,10 +

N

D v o
o o

7

51), 1 <i < 7}} be the subset super matrix groupoid.
Study questions (i) to (iii) of problem 23 for this S.

Let S = {Collection of all subsets from the super matrix
groupoid M = {(a; | a, as a4 as | @ a7 ag | @ a10 | a11) | & €
G ={C((Zs I); *, (3 + 4ig + 101, 15li¢ + 14ic + 1)) 1 <i
< 11}} be the subset super matrix finite complex
neutrosophic modulo integer groupoid.

Study questions (i) to (iii) of problem 23 for this S.



29.

30.

31.
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Let S = {Collection of all subsets from the super matrix
groupoid

a, |a, a;, a,|a; a; a, |a, a
a10 a18
M= = ZllacG
N (- P
a37 a45
_a46 a54_

= {C((Zs U Iy Dy11, *, (3la + 2 + 51 + 3i¢ + 2iel ab®, 0);
1 < i < 54}} be the finite complex neutrosophic modulo
integer super matrix subset groupoid.

Study questions (i) to (iii) of problem 23 for this S.

Let S = {Collection of all subsets from the super matrix

1 a2 a3 a4 a5

a
a 1

o
o

groupoid M = aeG=

a
al
a'2
a

o

a
a
a

[

o
o

21 25

{C((Zp u 1Y), *, (Bl + 3, + 4ir + 6iel, 6)}; 1 <i < 25}} be
the subset super matrix groupoid.
Study questions (i) to (iii) of problem 23 for this S.

Let S = {Collection of all subsets from the polynomial

groupoid M = {Zaix‘

i=0

dj € G= C(Zlou |), * (3 + 2||: +

4, 6igl + 71 + 2ig)}} be the subset matrix groupoid.
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32.

33.

34.

35.

36.

37.

38.

Study questions (i) to (iii) of problem 23 for this S.

Study S in problem 31 if G is replaced by
G’ ={Z, *, (5, 4)} and compare both.

Let S = {Collection of all subsets from the loop L,;(11)}
be the subset loop groupoid.

(i) Find o(S).
(i)  Find the subset topological groupoid spaces T., and
T*

(iii) Prove both T and T  are non commutative and
non associative.

(iv) Does T, and T. satisfy any of the S-special
identities?

Let S = {Collection of all subsets from the loop L2(15)}}
be the subset loop groupoid.

Study questions (i) to (iv) of problem 33 for this S.

Let S = {Collection of all subsets from the loop L;5(8)} be
the subset loop groupoid.

Study questions (i) to (iv) of problem 33 for this S.

Let S = {Collection of all subsets from the loop L(7)} be
the subset loop groupoid.

Study questions (i) to (iv) of problem 33 for this S.

Can there be a finite subset loop groupoid which is a
Smarandache Bol subset groupoid?

Can there be a finite subset loop groupoid S such that the
subset groupoid topological spaces T and T are S-
Bruck subset topological spaces?



39.

40.

41.

42.

43.

44,

45.
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Study the problem 37 in case of infinite subset groupoid.

Let S = {Collection of all subsets from the loop L,7(8)} be
the subset loop groupoid.

Study questions (i) to (iv) of problem 33 for this S.

Let S = {Collection of all subsets from the loop L;23(8)}
be the subset loop groupoid.

Study questions (i) to (iv) of problem 33 for this S.

Let S = {Collection of all subsets from the loop Ls(2) x
L23(9)} be the subset loop groupoid.

Study questions (i) to (iv) of problem 33 for this S.

Does there exists a finite / infinite subset loop groupoid
which is S-Moufang?

Give an example of a S-finite Moufang subset loop
groupoid.

Let
C(S) = {Caollection of all subsets of the loops L,(m) € L.}
be the collection of all subsets loop groupoid.

(i)  How many of them have S-subset WIP topological
spaces associated with them?

(i) How many of them have S-subset commutative
topological spaces associated with them?

(iii) How many of them have S-subset strictly
commutative topological spaces associated with
them?

(iv) How many of them have S-subset right alternative
topological spaces associated with them?

(v) How many of them have S-subset left alternative
topological spaces associated with them?
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46.

47.

48.

49.

50.

51.

Let C(S) = {Collection of all subsets from the loops L0}
= {Collection of all subset loop groupoids of the loops

L21g(M) € Lo}
Study questions (i) to (v) of problem 45 for this C(S).

Let C(S) = {Collection of all subset loop groupoids from
the loop in Lys}.

Study questions (i) to (v) of problem 45 for this C(S).

Let C(S) = {Collection of all subset loop groupoids from
the class of loops Ly},

(i)  Study questions (i) to (v) of problem 45 for this S.
(i) Prove C(S) has non S-subset topological spaces
which are strictly non commutative.

Let S = {Collection of all subset loop groupoids from the
class of loops in Ly}

(i)  Study questions (i) to (v) of problem 45 for this
C(S).

(i)  Show only one S e C(S) is such that the subset loop
groupoid topological spaces T, and T. are S-
strictly non commutative.

Let C(S) = {Collection of all subset loop groupoids from
the class of loop Lys; }-

Study questions (i) to (v) of problem 45 for this C(S).

Let S = {Collection of all subsets from the loop
L151(7)}be the subset loop groupoid.

Study questions (i) to (iv) of problem 33 for this S.



52.

53.

o4.

55.

56.
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Let S = {Collection of all subsets from the loop L43(8)} be
the subset loop groupoid.
Study questions (i) to (iv) of problem 33 for this S.

Let S = {Collection of all subsets from the loop Li25(9)}
be the subset loop groupoid.

Study questions (i) to (iv) of problem 33 for this S.

Let S = {Collection of all subsets from the matrix

groupoid M = {| a; ||a € L1s(8), 1 <i<18}} be the

subset groupoid.
Study questions (i) to (iv) of problem 33 for this S.

Let S = {Collection of all subsets form the matrix

I al a2 a10 ]
a'11 alZ a20
groupoid M = {la,, a,, a5 | | @ € Lag(9),
a‘31 a'32 a40
841 8y 8sp |

1 <i <50}} be the subset loop groupoid.
Study questions (i) to (iv) of problem 33 for this S.

Let S = {Collection of all subsets from the matrix
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57.

58.

59.

60.

a, a, a, a,
. a; a; a, ag
groupoid M = a; € L219(38),
9 a10 a'11 a'12
alS a14 alS a16

1 <i<16}} be the subset groupoid.

Study questions (i) to (iv) of problem 33 for this S.

Let S = {Collection of all subsets from the polynomial

groupoid M = {iaix‘
i—0

groupoid.

a €L4o(9)}} be the subset

Study questions (i) to (iv) of problem 33 for this S.

Let S = {Collection of all subsets from the polynomial

groupoid M = {Zaix‘
i=0

groupoid.

a; €L47(9)}} be the subset

Study questions (i) to (iv) of problem 33 for this S.

Let S = {Collection of all subsets from the polynomial

groupoid M = {iaix‘

i=0

a; €L7(3) x L13(7)}} be the subset

groupoid.

Study questions (i) to (iv) of problem 33 for this S.

Let S = {Collection of all subsets from the polynomial
groupoid G = {[a, b] | a, b € L4 (7)}} be the subset

interval groupoid.

Study questions (i) to (iv) of problem 33 for this S.



61.

62.

63.

64.
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Let S = {Collection of all subsets from the interval

[a,b,]

[a,b,]

groupoid G = a, by € Lgo(9); 1 <i<9}} be

[agb,]
the subset groupoid.

Study questions (i) to (iv) of problem 33 for this S.

Let S = {Collection of all subsets from the interval
groupoid G = {((a1, b1), (a2, b2), ..., (210, b10)) | &, bi €
L,(8); 1 <i<10}} be the subset groupoid.

Study questions (i) to (iv) of problem 33 for this S

Let S = {Collection of all subsets from the interval
groupoid

[a,b,] [a,b,] [ash,] ... [a,by,]
G =< [ayby] [apb,] [ab] o [aby] || &, bie
[22105] [a,05] [axby] - [25bs]

L143(8); 1 <i<30}} be the subset groupoid.

Study questions (i) to (iv) of problem 33 for this S.

Let S = {Collection of all subsets from the interval

[ab] . [aghg] |
[a7b7] [a12b12]
groupoid G = (2051 - (2D ] a, bi € Lyg(19);
[algblg] [a24b24]
[a25b25] [a30b30]
_[a3lb31] [a36b36]_
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65.

66.

67.

1<i<36}} be the subset groupoid.
Study questions (i) to (iv) of problem 33 for this S.

Let S = {Collection of all subsets from the interval

[a,b,]

[ab,]

groupoid G = ai, bi € G ={ZSs, *, (701 + Q2

[a14D56]

+303,40,+504); 1<i<19}; 0, = 123
03 402+ 0Q4); L1 ,91—132,

(123 _123and_123}}
9713 2 1)B7 2 1 3 “=1, 31

be the subset groupoid.

Study questions (i) to (iv) of problem 33 for this S.

Let S = {Collection of all subsets from the interval matrix
groupoid M = {([as, bi], [a2, b2], --., [A10, b10])) | &, bi € G
= {C(<211 ) |>) D217, * (3a + 5|Fb + 7|ab3 + 8”;:, 10||: +
3li ab® + 3b%); 1 < i < 19}} be the subset groupoid.

Study questions (i) to (iv) of problem 33 for this S.

Let S = {Collection of all subsets from the matrix

[albl] [a12b12]
groupoid M = 4| [a;b,;] ... [a,b,]|| &, bieC=

[a25b25] [a36b36]
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{C(Z1s); *, (ir, 8 + 7ir)} L <i < 36}} be the subset
groupoid.
Study questions (i) to (iv) of problem 33 for this S.

68. Obtain some special features enjoyed by subset groupoids
of infinite order.

69.  Will the trees in general of T, and T, be different?

70. Let S ={Collection of all subsets from the groupoid

[ab,]  [ab,] ... [a;b]

b b b
interval matrix M = [a8: o] [a9: o] [a14: ul

[a43b43] [a44b44] [a49b49]

aj, bi eG= {C(Zlg U |) D2,lly * (10', 2||:) 1<i< 49}} be
the subset groupoid.

(i)  Study questions (i) to (iv) of problem 33 for this S.
(i)  Can S have subset zero divisors?

71. Let S = {Collection of all subsets from the super interval
matrix groupoid G =

la,b,] | [a;b,] [ash;] | [a,b,] [ashs] [aghe] [a;b.]

[a,b,] e [awby]
[a,50,c] e Tagby]
[a,,b,,] e agby]

ai € {C(Z U 1) (S(5) x D;10)} 1 <i <28}} be the subset
interval matrix groupoid.

Study questions (i) to (iv) of problem 33 for this S.
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72.

73.

74.

Let S = {Collection of all subsets from the interval

[a,b,]

[a,b, ]

groupoid G = ai, bi € Lya(7); 1 <i<15}} be

[a15 bls]

the subset interval matrix groupoid.
Study questions (i) to (iv) of problem 33 for this S.

Let S = {Collection of all subsets from the interval matrix

[ab,]  [a:b,] o [ayhy]
groupoid M = <| [a,,b;;] [a,b,] .. [axby] || &, bie

[a21b21] [aZZbZZ] [a30b30]

L,0s(18); 1 <i<30}} be the subset groupoid.
Study questions (i) to (iv) of problem 33 for this S.

Let S = {Collection of all subsets from the groupoid
G ={Zs, *, (3, 10)}} be the subset groupoid.

(i) Find all subspaces of the subset groupoid
topological spaces To, T, and T_ .

(i) Can one say both T, and T. have the same
number of topological subspaces?

(iii) Find the treesof T,, T and T .

(iv) Find all subsets subgroupoid of S.

(v) Is the number of subset subgroupoids of S be the

same as the number of subgroupoids of the
groupoid G?
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76.

77.

78.

79.
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(vi) Can one say the number of topological subspaces of
T, and T is the same as that of the number of

subset groupoids of S.
(vii) Find the total numbers in (iv), (v) and (vi).

Let S = {Collection of all subsets from the groupoid
G ={(C(Z1), *, (ir, 9)}} be the subset groupoid .

Study questions (i) to (vii) of problem 74 for this S.

Let S = {Collection of all subsets from the groupoid
G ={(Z,u ), * (91, 1+10)}} be the subset groupoid.

Study questions (i) to (vii) of problem 74 for this S.

Let S = {Collection of all subsets from the groupoid
G ={Z; x Z5, * = (*1, *2); ((3, 4), (6,0)}} be the subset
groupoid.

Study questions (i) to (vii) of problem 74 for this S.

Let S = {Collection of all subsets from the gorupoid
G = {C{Zs v 1)Sy, *, (81, 4 + Tir + 21)}} be the subset
groupoid.

Study questions (i) to (vii) of problem 74 for this S.

Let S = {Collection of all subsets from the groupoid
G = {{(Z; U 1), (S5 x Dyg), *, (41, 2+31)}} be the subset
groupoid .

Study questions (i) to (vii) of problem 74 for this S.
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80.

81.

82.

83.

Let S = {Collection of all subsets from the matrix

groupoid M = <| a, | |a € C((Zi7 v )S(3)}, 1 <i<9}}

be the subset groupoid.

Study questions (i) to (vii) of problem 74 for this S.

Let S = {Collection of all subsets from the matrix
groupoid M = {(as, &y, ..., ais) | & € G = {Zs3 (D27), *,
(7ab* + 8, 4a + 4b*)}, 1 < i < 16}} be the subset groupoid.
Study questions (i) to (vii) of problem 74 for this S.

Let S = {Collection of all subsets from the matrix
groupoid

a
M= : : :8 ai € G ={C(Zss) Dou1, *,

(3ir + 4 + 8b + 7ab°, 9ab’ + ira)}, 1 < i < 40}} be the
subset groupoid.

Study questions (i) to (vii) of problem 74 for this S.

Let S = {Collection of all subsets from the super matrix
groupoid
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L &

<
I
o

ai € G ={C((Zw U 1)), *, (301 + 40i + 70li,

Dl | D
|oo\||m

©

0)}, 1 <i < 9}} be the subset groupoid.
Study questions (i) to (vii) of problem 74 for this S.

Let S = {Collection of all subsets from the loop L;(4)} be
the subset groupoid.

Study questions (i) to (vii) of problem 74 for this S.

Let S = {Collection of all subsets from the loop L4s(8)}
be the subset groupoid.

(i)  Study questions (i) to (vii) of problem 74 for this S.
(ii)  Find all subloops of Lys(8).

(iii) Show T and T_ has atleast 45 subset loop

groupoid topological subspaces which are
associative.

Let S = {Collection of all subsets from the loop L;2(11)}
be the subset groupoid.

Study questions (i) to (iii) of problem 85 for this S.

Let S = {Collection of all subsets from the loop L,7(8) x
L1o(7)} be the subset loop groupoid.
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88.

89.

90.

Study questions (i) to (iii) of problem 85 for this S.

Let S = {Collection of all subsets from the matrix

groupoid M =

subset groupoid.

(i)  Study questions (i) to (vii) of problem 74 for this S.
(i) How many subset groupoid topological subspaces

a € L4s(7), 1 <i<8}} bethe

in T and T  are associative?

(iii) Is the number in (ii) greater than 44 (order of the

loop over which M is built)?

Let S = {Collection of all subsets from the matrix

groupoid M = {(ay, a,, ..., ) | & € L4g(9); 1 <i<9}} be

the subset groupoid.

Study questions (i) to (iii) of problem 88 for this S.

Let S = {Collection of all subsets from the matrix

groupoid M =

30}} be the subset groupoid.

aj € L123(11), 1<i<
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Study questions (i) to (iii) of problem 88 for this S.

Let S = {Collection of all subsets from the matrix

a, |a, a,|a,
aS aG a7 aS
groupoid M= <|ay |a, a, |a,||a e La(7)x

QD
e
@

o))
iy
i

[SLIN I R o V)
iy
13

[o}]
iy
o

L13(7), 1 <i < 20}} be the subset groupoid.

Study questions (i) to (iii) of problem 88 for this S.

Let S = {Collection of all subsets from the matrix
groupoid M = {([ay, b1], [az b2], ..., [A10, bao]) | &, bi €
L,7(11), 1 <i < 10}} be the subset groupoid.

Study questions (i) to (iii) of problem 88 for this S.

Let S = {Collection of all subsets from the matrix

[ab,]  [a,b,]

[asb;]  [a,b,]

groupoid M = aj, bi € L147(9), 1 <i

[a;.b,;] [a;,b;]

< 12}} be the subset groupoid.
Study questions (i) to (iii) of problem 88 for this S.

Let S = {Collection of all subsets from the matrix
groupoid
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95.

96.

97.

98.

[a,,b,] ... [ag.bgl

[a3’b3] [a‘12’b12]

M = ai, bi € L147(9),

[all' bll] e [a36 ' b36]

1 <i < 36}} be the subset groupoid.
Study questions (i) to (iii) of problem 88 for this S.

Let S = {Collection of all subsets from the groupoid

polynomial P = {iaix‘

i=0

ai € G ={Zs, *, (6,7)}} be the

subset groupoid.

Study questions (i) to (iii) of problem 88 for this S.

Let S = {Collection of all subsets from the groupoid

polynomial P = {iaix‘
i—0

groupoid.

a; € Ly(8)}} be the subset

Study questions (i) to (iii) of problem 88 for this S.

Let S = {Collection of all subsets from the groupoid

polynomial P = {iaix‘

i=0

ai € La(7) x L7(3)}} be the

subset groupoid.

Study questions (i) to (iii) of problem 88 for this S.

Let S = {Collection of all subsets from the groupoid

polynomial P = {iaix‘
i—0

1)}} be the subset groupoid.

ai € G ={(Zw L IS5, *, (10,
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Study questions (i) to (iii) of problem 88 for this S.

Let S = {Collection of all subsets from the groupoid

polynomial P = {Zaixi
i=0

groupoid.

a; € Li5(8) }} be the subset

Study questions (i) to (iii) of problem 88 for this S.

Let S = {Collection of all subsets from the groupoid

polynomial P = {iaix‘ ai € Lio(7)}} be the subset

i=0

groupoid.
Study questions (i) to (iii) of problem 88 for this S.

Let S = {Collection of all subsets from the loop L43(7)}}
be the subset loop groupoid.

(i)  How many subset loop groupoids of L3(m) exist?
(i)  Are these subset loop groupoids isomorphic?
(iii) Show T and T_ are different for each loop in Lys.

(iv) Show T, for all of these loop groupoids is the
same.

Study problem (101) for any loop L,(m).

Let S = {Collection of all subsets from the interval

polynomial groupoid M = {i[ai,bi]xi a;, bi € Lss(13)}}

i=0

be the subset groupoid.

Study questions (i) to (iii) of problem 88 for this S.
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104. Let S = {Collection of all subsets from the interval

105.

106.

107.

108.

polynomial groupoid M = {i[ai,bi]xi a, b e G={(Zs
i=0

w 1), *, (101, 0)}} be the subset groupoid.

Study questions (i) to (iii) of problem 88 for this S.

Let S = {Collection of all subsets from the interval
polynomial groupoid G = {{Z U ), *, (6 + 41, 6 — 41)}} be
the subset groupoid.

Study questions (i) to (iii) of problem 88 for this S.

Study Sif (Z U 1) is replaced by (C U ).

Let S = {Collection of all subsets from the groupoid
G={(ay ..., a7) |a € (QuU ), 1<i<T7}} be the subset
groupoid.

Study questions (i) to (iii) of problem 88 for this S.

Let S = {Collection of all subsets from the groupoid

M={|a, || ae(Q Ulu{0}Sw, 1<i<9}}bethe

subset groupoid.
Study questions (i) to (iii) of problem 88 for this S.

Let S = {Collection of all subsets from the groupoid

M={QuUI)xR,*=(*,%), (10, 1), (~/43, 0)}} be the

subset groupoid.
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Study questions (i) to (iii) of problem 88 for this S.
109. Let S = {Collection of all subsets from the groupoid
M = {Zaixi
i=0

9il)}} be the subset groupoid.

aeG={CuUl™* 4-7Ti8+1-4i+

Study questions (i) to (iii) of problem 88 for this S.

110. Let S = {Collection of all subsets from the interval
groupoid

[ab,]  [a,b,]  [ash;]

[a,b,]  [ash]  [ashs]

M = aibie G={(R'UI

[as50,] [5D5] [A305]

* (+/31,+/31)}7} be the subset groupoid.
Study questions (i) to (iii) of problem 88 for this S.

111. Let S = {Collection of all subsets from the interval
groupoid G = {Zg, *, (12, 0)}} be the subset groupoid.

(i)  Find all subgroupoids of H;G.
(i)  How many subset set ideal groupoid topological
spaces of S over H; exist?

112. Let S = {Collection of all subsets from the interval
groupoid M = {(ay, az, ..., ax) |a € G ={{Zy L I}, *, (3I,
3)}, 1 <i<12}} be the subset groupoid of M.

(i)  How many subgroupoid H; of M are there?
(i) Find all the related subset set ideal groupoid
topological spaces of S over H; = M.
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113.

114,

115.

116.

117.

118.

Characterize those quasi simple subset set ideal subset
groupoids.

Let S = {Collection of all subsets from the groupoid

M= <la, || & € Las(4); 1 <i<5}} be the subset

groupoid.
Study questions (i) to (ii) of problem 112 for this S.

Let S = {Collection of all subsets from the groupoid
P= {[al, g, ..., 3.14] | dj € L5(3) X L29(7), 1<i< 14}} be
the subset groupoid.

Study questions (i) to (ii) of problem 112 for this S.

Let S = {Collection of all subsets from the groupoid
G ={C(Z1s), *, (10, ir)}} be the subset groupoid.

Study questions (i) to (ii) of problem 112 for this S.

Let S = {Collection of all subsets from the groupoid
M = {L+(3) x L17(4) x G} where G = {Zy7, *, (10, 7)}} be
the subset groupoid.

Study questions (i) to (ii) of problem 112 for this S.

Let S = {Collection of all subsets from the polynomial

groupoid P = {Zaxx' | a € M in problem 117}} be the
subset groupoid.
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Study questions (i) to (ii) of problem 112 for this S.
119. Let S = {Collection of all subsets from the groupoid
M= {Z[ai,bi]xi
i=0

*, (12ig, 0)}}} be the subset groupoid.

ai, b € L13(7) x G where G = {C(Z13),

Study questions (i) to (ii) of problem 112 for this S.

120. Let S = {Collection of all subsets from the groupoid
M = {L17(4) X L17(3) X L17(5) X L17(2)}} be the subset
groupoid.

Study questions (i) to (ii) of problem 112 for this S.

121. Let S = {Collection of all subsets from the groupoid

M= 4] a; ||a € Lo(3) x Ls(2) x Ls(4), 1 <i<18}} be

the subset groupoid.
Study questions (i) to (ii) of problem 112 for this S.

122. Let S = {Collection of all subsets from the groupoid

[a,b,]  [a,b,] [asb;]  [a,b,]

wo | 0] [abd (bl b

a; € Lo(5)
[a5;05] [agsbss] [Azbs] [a0hy]

x L1o(7) x Les(11), 1 < i < 40}} be the subset groupoid.
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123.

124,

125.

126.

Study questions (i) to (ii) of problem 112 for this S.

Let S = {Collection of all subsets from the groupoid G; x
G, x Gz x G4 Where G; = {Zs, *, (3, 2)}, G, = {C(Z,), *,
(6i|:, O)}, Gg = {<212U |>, *, (10', 8)} and G4 = {C(ZN )
1), *, (121, 10ir + 3)}} be the subset groupoid.

Study questions (i) to (ii) of problem 112 for this S.
Give an example of a subset groupoid which has infinite
number of subset set ideal groupoid topological spaces

over subgroupoids.

Give an example of a subset groupoid which has no
subset set ideal groupoid topological spaces.

Let S = {Collection of all subsets from the groupoid
a, a, .. ay
a, 8, .. a

M= 1| & € Lus(7) x L1g(8) x Las(7),
a9l a92 a100

1 <i <100}} be the subset groupoid. Study questions (i)
to (ii) of problem 112 for this S.



Chapter Three

NON ASSOCIATIVE SUBSET TOPOLOGICAL
SPACES ASSOCIATED WITH NON
ASSOCIATIVE RINGS AND SEMIRINGS

In this chapter we for the first time introduce the new notion of
non associative subset topological spaces of non associative
(NA) semirings and rings. Here we study their basic properties
and develop some results depending on the structure of the ring
or semiring.

Let S = {Collection of all subsets from the non associative
semiring or a ring} be the subset non associative ring.

To = {S' = S U {¢}, u, N} will be the usual (or ordinary
subset non associative (NA) semiring topological space.
T ={S', U, x} is the special subset NA semiring topological
space.

T is the special subset NA semiring topological spaces

where T) ={S,u, +}. T: ={S', n, x}and T ={S', N, +}
are special subset non associative (NA) semiring topological
spaces.
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Finally Ts = {S, x, +} is the special strong NA semiring
topological space.

Only the NA subset semiring topological spaces T, T, and

T are non associative and T,, T® and T are associative.

Thus with every S we have in general six different topological
spaces, which we call in general as NA semiring topological
space as they are basically built using non associative rings or
semirings.

We will illustrate this by some examples.
Example 3.1: Let S = {Collection of all subsets from the

groupoid semiring (Z* U {0})G where G = {Z3s, *, (2, 0)}} be
the subset non associative semiring (NA semiring).

To, Ts, T), T2, TS and T: be the subset NA semiring
topological spaces.

Let{go, 91, -+, 01} = {0, 1, ..., 14} = Zss

Let A = {503, 294, 10g7, go} and B = {g1.} € T,

A v B ={50s, 294, 1097, 9o} U {012}
= {503, 294, 1097, 9o, 912} and

AN B ={50s 204, 1097, 9o} M {012}
=¢areinT,.

Let A, B e T, clearly

A v B ={50s, 294, 1097, 9o} U {012}
= {503, 294, 1097, go, 912} and

A+B ={50s, 204, 1097, 9o} + {012}
= {503 + 012, 204 + 012, 1097 + Q12, Uo + O12}
arein T .
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Now consider A, B € T’ ;

AU B ={50;s 294, 1097, 9o} U {012}
= {503, 294, 109, go, 912} and

AxB ={50s, 204, 1097, 9o} x {012}
= {503 * O12, 204 * 912, 1097 * Q12, Jo * Q12}
= {506, 20s, 10014, g} are in T .

Suppose A,B e T

AN B ={50; 294, 1097, 9o} M {012}
= ¢ and

A*B =AxB={50s 294, 1097, 9o} x {012}
= {503 * 912, 204 * 912, 1097 * 912, 9o * G2}
= {50s, 2093, 10914, 93} and in Tr: .

Finally A,Be T:;

A+B ={50s, 294, 1097, 9o} + {012}
= {503 + 012, 204 + J12, 1097 + 912, 9o + Q12} and

AN B ={50s 29., 1097, 9o} M {012}
=¢arein T'.

Suppose A, B € T..

A+B ={50s 20s 1007, go} + {012}
= {503 + 012, 204 + 012, 1097 + 12, §o + 912} and

A*B ={50gs, 204, 1097, go} * {9%2}
= {506, 208, 10914, g3} are in T,

We see all the six spaces are different from each other.
However only the spaces T, = T*, T. = T and Ts are non
commutative and non associative.
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For take A = {3gs}, B = {29,} and C = {g;} in
Tsor T or T..

(A*B)={3gs} * {20.}
= {395 * 294}
= {605 * ga}
= {6910} (1)

(B* A)={294} * {305}
= {29, * 39s}
= {69z} (2

(1) and (2) are different so the three spaces T, T, = T*
and T_ = T* are non commutative.

Consider

(A*B)*C= ({305} * {204}) * {07}
= {6010} * {97} (using (1) for A* B)
= {6010 * 97}
= {695} ()

Now
A* (B *C)={30s} * ({204} * {07}
= {305} * ({204 * g7})
= {305} * {20s}
= {395 * 20s}
={600} ... (2

(1) and (2) are different hence the operations on T, T, and
T’ are non associative.

Thus these three subset special NA semiring topological
spaces Ts, T and T: are both non associative and non
commutative.
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Example 3.2: Let S = {Collection of all subsets from the NA
loop semiring (R* U {0})L1s(3)} be the NA subset semiring.
Clearly the six NA topological semiring spaces To, T, T*, T

T  and T, are such that the first three spaces are both

n

commutative and associative and the later three spaces are both
non commutative and non associative.

Example 3.3: Let S = {Collection of all subsets from the
groupoid semiring (Z" U {0})G where G = {(Z, U ), *, (2l,
21)}} be the subset semiring.

We see all the six NA topological semiring spaces are
commutative but certainly Ts, T., and T are non associative.

Example 3.4: Let S = {Collection of all subsets from the NA
groupoid semiring (R* u | U {0})G where G = {Z, *, (2,
10)}} be the NA semiring of infinite order.

Clearly the three subset special NA topological spaces T,
T, and T are all both non associative and non commutative.

Example 3.5: Let S = {Collection of all subsets from the NA
loop semiring R = {(Z*" U | U {0}) L43(9)}} be the subset NA
semiring of infinite order.

Ts, T, and T  are all non associative and non commutative
semiring NA special topological spaces of infinite order.

Example 3.6: Let S = {Collection of all subsets from the NA
loop semiring R = {(Z* w{0}) x (Q" u | U {0P)L1s(7)} be the
NA subset semiring of infinite order.

T, T, and T_ are special NA subset semiring topological
spaces which are non associative but are commutative.
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Example 3.7: Let S = {Collection of all subsets from the NA
loop semiring (Z* W{O})(L7(3) x L3s(9))} be the NA subset
semiring.

Clearly the three NA topological semiring spaces T, T

and T are all non commutative and non associative and are of
infinite order.

Example 3.8: Let S = {Collection of all subsets from the NA
semiring (Z* U{0})(L1s5(8) x G) where G = {Z1 * (2,5)}} be
the subset NA semiring.

Ts, T, and T_ are all non associative and non commutative
subset NA semiring topological spaces of infinite order.

Example 3.9: Let S = {Collection of all subsets from the NA
row matrix semiring M = {(a, a,, ..., ag) | & € R = (Z" U{0} U
1) L,7(8); 1 <i<9}} be the NA subset semiring.

T, T, and T (*is the x operation on R) are special subset

NA semiring topological spaces which are non commutative
and non associative.

All these three spaces contain subset topological zero
divisors which are infinite in number.

Example 3.10: Let S = {Collection of all subsets from the NA

semiring
a a4 8
a, a; a, . _

R=4 7 70 7 ||ae (RMU{0}) Lyr(14), 1<i < 30}}
a'28 a29 a30

be the subset NA matrix semiring.
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T, T, and T. are all NA subset special topological
semiring spaces which are commutative.

Example 3.11: Let S = {Collection of all subsets from the NA
semiring R = (Q" L {0}) (L+(5) x Lo(8) x L13(2) x L43(2))} be
the subset NA semiring.

*

T, T, and T. are both NA subset special semiring

topological spaces of infinite order which are non commutative
and non associative and has subset topological zero divisors.

Example 3.12: Let S = {Collection of all subsets from the NA
semiring matrix

M=<la, ||ae (Q ulu{0})G where

G= {C(Z45)1 *! (7iF1 0)}1 1< I < 9}}
be the NA subset column matrix semiring of infinite order.

All the three special NA semiring subset topological spaces
Ts, T: and T; are of infinite order, non associative and non
commutative having subset topological zero divisors.

Example 3.13: Let S = {Collection of all subsets from the NA
semiring super matrix M = {(a; a; a3 | a4 | as as) where a; € P =
(Q" U 1 U {0}) Ls(9); 1 <i < 6}} be the subset NA semiring of
infinite order.

The three topological special NA subset semiring spaces T,
T, and T_ are non associative and non commutative and has
non trivial subset topological zero divisors given by
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A={(a1a2a3|0|00),(a10a3|0|00),(Oa1a2|0|00),
(00a,/0]00),(@,00]|0]|00)}and

B={(000]a00),(000]a|aa) (000]0]a a)
(000|0]ay),(000|a;|0a)}where aj € P;1<i<3inTs(or
T and T ) are such that

A*B=AxB={(000]|0|00)}.

Thus T, T, and T_ has infinite number of topological
subset zero divisors.

Example 3.14: Let S = {Collection of all subsets from the NA
semiring super matrix

a, |a, a;|a, a; as|a,|a; a
a, aq

M= = ZllaeP
Bpg | v e | e e | e | e Qg
g A5
A6 ag,

={(R" U I U {0}) (L«(3) x 3) where G = {C(Z2), *, (9, 9i¢ +
8)}}, 1 <i<54}} be the NA subset semiring.

Ts, T, and T are subset special NA topological semiring

spaces of infinite order both non associative and non
commutative and has infinite number of subset topological zero
divisors.

Example 3.15: Let S = {Collection of all subsets from the NA
super matrix semiring
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a, a, @,
a, ad; a4
a; ag a,
dp a;y Aap
A Ay A

M = Qi 87 8y ae(Z"U{0}u ) (G:x G, x Gy)
Q9 8y 8y
Gp Ay Ay
G 8y Ay
dyg Gy Ay
dy A8y Ay
a34 aas a36

where G, = {Zlo, * (4, 5)}, G, = {<210 U |>v , (4|’ 5)} and
Gs = {C(Zyw), *, (4, 5ir)} 1 < i < 36}} be the NA semiring of
infinite order.

T, T, and T. are all subset NA special semiring

topological spaces of infinite order which is non commutative
and non associative but has infinite number of subset
topological zero divisors.

Example 3.16: Let S = {Collection of all subsets from the NA
super matrix semiring

a, |a, a, a, as;|a;, a,|a
M=<lag [ag -« oo | o |ag||ae @ u{0})
T T I -9

(L43(8) x L1g(8)), 1 <i < 24}}

be the NA subset super matrix semiring of infinite order.
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Clearly T;, T, and T are all non associative non

commutative special NA semiring topological spaces of infinite
order. All the three spaces contain subset topological zero
divisors in infinite number.

Example 3.17: Let S = {Collection of all subsets from the
interval semiring M = {[a, b] | a, b € (Z* U {0})L+(3)}} be the
subset semiring of infinite order.

T, T, and T are all subset NA special topological

semiring spaces of infinite order which are non associative and
non commutative. This has subset topological zero divisors.

However T,, T and T: are all subset NA semiring special
topological spaces which are associative and commutative.

Example 3.18: Let S = {Collection of all subsets from the NA
semiring interval matrix M = {([a, b1], [a2, b2], [as, b3], [as, b4,
[as, bs], [as, bs], [a7, b7], [as, be]) | &, bi e (R" L {I} U {0}) (G:
X Lg(8) X Gz) where G, = {Zg, *, (3, 2)} and G, = {Z45, * (9,
2)}} be the subset NA interval matrix semiring.

To, T), T:, T5 , T- and T be the subset NA special

semiring topological spaces of infinite order. The later three
spaces are non associative and non commutative and has subset
topological zero divisors which are infact infinite in number.

Example 3.19: Let S = {Collection of all subsets from the
interval matrix semiring

I [al’bl] ]
[a;,b,]
M = [a3,b3] aj, b € <Z+ vl

| [a55,by5] |

(L1o(6) x L1g(3) x L1o(7) x L1g(10)); 1 < i < 15}}
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be the subset NA matrix interval semiring of infinite order.

Clearly of the six subset NA special semiring topological
spaces only T, T, and T are both non associative and non

commutative and of infinite order. Further all the three spaces
contain subset topological zero divisors which are infinite in
number.

Example 3.20: Let S = {Collection of all subsets from the
interval matrix NA semiring

[ [a,b] [a,.b,] [a5,b;] [a,.b,]]
[ag,b:] [ag, bg]
M = [ag,b,] 255,05, ]
[a;5, 03] [a56.046]
[a,7,0y7] S Pt

| [851, 0] [a25,D2] |

be the subset NA interval matrix semiring of M. T,, T, T:,
T , T, and Ts be the subset NA interval matrix semiring

special topological spaces of infinite order. The later three
spaces are non associative and non commutative and have
infinite number of subset topological zero divisors.

Example 3.21: Let S = {Collection of all subsets from the NA
polynomial semiring

M = {iaixi a € (Z" U {0})(Lo(5) x L19(8))}}

be the NA subset semiring of infinite order.

The three spaces T, T., and T are non associative and

non commutative and are of infinite order. S has no subset
topological zero divisors.
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Example 3.22: Let S = {Collection of all subsets from the NA
polynomial semiring

M ={iaixi

i=0

g € (Z" U {0})(G1 x Gy xGy)

where Gl = {245, *, (10, 3)}, Gz = {212, *, (6, 0)} and

Gs ={C(Za). *, (ir, 2)}}}

be the subset NA semiring. Of the six NA subset special
semiring topological spaces T,, T, T:, T , T: and T, the
later three are non associative and non commutative and of
infinite order.

Example 3.23: Let S = {Collection of all subsets from the NA
interval polynomial semiring

a, bi € (Z" U1 U {O1G x L;(6)

i=0

M= {i[ai,bi]x‘

where G = {(Z;, *, (2, 5)}}}

be the NA subset interval polynomial semiring. T, T and T,

are NA subset special topological spaces which are non
associative and non commutative and are of infinite order.

Example 3.24: Let S = {Collection of all subsets from the
interval polynomial NA semiring

a, bi € (Q" U 1U{0}HG;

p= {i[ai.bi]x‘

G ={Zwus, *, (2,0)}}
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be the NA subset semiring. Ts, T, and T. are NA subset

special topological semiring space of infinite order which is non
commutative and non associative.

So far we have given only subset semiring NA special
topological spaces of infinite order built using only NA
semirings.

Example 3.25: Let S = {Collection of all subsets from the

groupoid lattice LG where G = {Z4, *, 20, 0)} and L is the
semiring (distributive lattice) which is as follows:

1 )

a a
as
s
as as >
az
ag
ao ag

be the subset NA semiring of finite order.

T, To, T, T., TS and T: are all subset NA special
semiring topological spaces of finite order.

We show how operations on these six topological spaces are
performed.



122 | Subset Non Associative Topological Spaces

Let A ={a;10 + a,15, agh} and
B={al +as4, as7} € T,={S' =S u{¢}, u, N}

Now A U B = {a;10 + a,15, agh} U {ajl + agd, as7}
= {allO + a,15, a85, alol + a64, a47}

and AN B ={a;10 + a,15, agb} n {aol + agd, a7}
=¢areinT,.

T, is a finite usual topological space of subsets of LG
including the empty set.

LetA,Be T’ ={S, + U}

AuB = {allO + 3215, 3.85} ) {3.101 + 3.64, a47}
={a,10 + a,15, agh, a47, a0l + ag4} and

A+B = {allO + 3215, 3.85} + {alol + ae4, a47}

={a;10 + a,15 + a0l + ag4, agb + apl + ag4,
10 + a,15 + a47, agh + a47}

arein T_.

Clearly T, and T' are NA semiring subset topological
spaces which are different.

Consider A,B e T ={S'=Su {¢}, N, +}.

ANB ={a10 + a,15, as5} N {awl + as4, a7}
={¢} and

A+B = {allO + a,15, a85} + {alol + a64, a47}
= {allO + a,15, ajol + ag4, agbh + a0l + agd, agh +
as7, 310 + 8,15 + a,7}arein T' .

We see T is different from both the spaces T and T,.
LetA,Be T .
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AuB = {3110 + a215, 3.85} ) {3.101 + 3.64, a47}
={a,10 + a,15, agh, a47, a;0l + ag4} and
AxB ={a;10 + a,15, ag5} x {awl + agd, as7}

= {(a110 + a,15) x a4z, ags x a7, (2110 + @,15) x
(alol + ae4)}

={(a1nay) (10*7) + (a2 Naq) (15*7),
agMas(5*7), (a1 Maw) (10*1) +
(az N alo) (15 * 1) + (a1 M ae) (10 * 4) +
(az N ae) (15 * 4), (ag N alo) (5 * 1) +
(@asMae) (5*4)}

= Ay + 8,20 + ag20 + 300, 21020 + ago + 2520,
a1020 + ag20

= (a4 ) ag) 20, 0, (alo ) aﬁ) 20, (a]_o \ ag) 20}

= {420, 0, 8620, ag20} are in T,

and T is different from T', T®@ and T, as special subset
topological spaces.

Now letA,B € T ={S'=Su{¢}, x, "}

AN B ={a10 + a,15, as5} N {awl + as4, a7}
={¢} and

AxB ={a;10 + a,15, ag5} x {ayl + agd, as7}
= {0, 2420, 2520, ag20} (calculated earlier)

are in T: and T~ is different from subset special NA semiring
topological spaces T, T,, T, and T .

Finally let A, B € T;={S, +, x}
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A+B = {allO + a,15, 635} + {alol + agd, a47}
= {allO + a,15 + a9l + agd, agd + apl + agd, agd +
as7, 110 + a,15 + a47}
and

AxB ={a;10 + a,15, ag5} x {awl + agd, as7}
= {0, 2420, 2420, ag20} are in T..

T, is different from the five subset topological NA semiring
spaces; To, T, T, TS and T..

Thus all the six spaces are different from each other and are
of finite order. It can be easily verified T,, T* and T are all

NA subset semiring topological spaces which are non
commutative and non associative.

Example 3.26: Let S = {Collection of all subsets from the
groupoid lattice LG where G = {L(Z12), *, (3, 9ig)}and L =

)

paio

pdi1

do
az
ag

as as

ay

a

be the subset NA semiring.
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It is easily verified that all the six NA subset semiring
topological spaces of S are distinct.

Example 3.27: Let S = {Collection of all subsets from the
groupoid lattice LG where L is a Boolean algebra of order 2°
and G = {C({Zs v 1)), *, (I, 2ir); the groupoid} be the subset
special NA semiring of finite order. All the six spaces are finite
and are distinct.

Ts, T* and T~ contain subset topological zero divisors.

Example 3.28: Let S = {Collection of all subsets from the loop
lattice LL;(3) where L is the following lattice

be the NA subset semiring of finite order.

All the six topological spaces associated with S is of finite
order and T,, TS and T: are non associative and non
commutative and has subset topological zero divisors.
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Example 3.29: Let S = {Collection of all subsets from the
groupoid lattice LG where G = {Zg, *, (30, 0)} and L =

1 3
0 J

be the NA subset semiring of finite order.

All the six topological spaces associated with S is of finite
order.

T, T7 and T are non associative and non commutative
and has subset topological zero divisors.

Example 3.30: Let S = {Collection of all subsets from the loop
lattice LL,s(8) where L =
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be the NA subset semiring of finite order.

All the six special NA topological spaces associated with
them are finite order and Ts, TS and T: are both non

associative and non commutative and has no subset topological
zero divisors.

In view of these we just state the following theorem the
proof of which is left as an exercise to the reader.

THEOREM 3.1: Let
S = {Collection of all subsets of a NA semiring P} be the NA
subset semiring.

If P has no zero divisors then S has no subset zero divisors.
Further Ts, T and T2 have no subset topological zero
divisors.

Example 3.31: Let S = {Collection of all subsets from the
groupoid lattice L(G; x G,) where G; = {Z4, *1, (10, 20)} and
G, = {C(Z16), *2, (10ig, 0)}} and L is a Boolean algebra with 64
elements} be the NA subset semiring of finite order.

All the six special NA subset topological spaces of S are of
finite order.

T, T, and T . are both non commutative and non
associative and has subset topological zero divisors.

Example 3.32: Let S = {Collection of all subsets from the loop
lattice L(L17(9) x L5(8)) where L is a distributive lattice given
below;
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be the NA - subset semiring of finite order.

Ts, T and T are non associative but commutative and of

finite order and has finite number of subset topological zero
divisors.

Example 3.33: Let S = {Collection of all subsets from the loop
lattice matrix M = {(a;, az, a3, &) | & € LL1s(2); 1 < i < 24}}
where
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L=
1 \
a2 di
aio
ay } I < ag >
ds s
as
ay ay

be the NA subset semiring of finite order.

All the six topological spaces are of finite order.

T,, T and T, are both non associative and non

commutative and has finite number of subset topological zero
divisors and the three spaces are the S-subset NA special right
alternative topological semiring spaces.

Example 3.34: Let S = {Collection of all subsets from the loop
lattice matrix

M=4la,||ae€lly2),1<i<9andL=
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be the NA subset semiring of finite order S has several subset
zero divisors.

So the NA topological semiring spaces T, T, and T has

several subset topological zero divisors.

Example 3.35: Let S = {Collection of all subsets from the NA
semiring (L x L x L x L) G where G = {Z;5, *, (10, 9)}and L =
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be the NA subset semiring of finite order.

Example 3.36: Let S = {Collection of all subsets from the NA
matrix semiring

a, a, a,
a a a

M=< T || a e Lln(2):1<i<45)}
a'43 a‘44 a45

be the NA subset semiring of finite order.

S has several subset NA subsemirings.
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Further related to all these subset NA subsemiring we have
topological subset semiring subspaces of T,, Ts, T', T, T}
and T~.

B = {Collection of all subsets from the NA semiring

a'l a'2 a'3
0 0 0

P=2l. . . ||lacLllu(@;1<i<3}cM}cs.
0 0 0

Now associated with B we have all the six subset NA
semiring topological subspaces B, Bs, B, B, B, and B
contained in T,, T, T), T, T and T~ respectively.

Example 3.37: Let S = {Collection of all subsets from the NA
semiring

a e L(Lo(8) x Li5(12)); 1 < i < 18}}

be the subset NA semiring of finite order. S has finite number
of subset NA subsemirings.

Now having seen examples of NA subset semirings of finite
order and their properties; we now give a few examples of their
substructures before we proceed to define subset set ideal
special NA semiring topological spaces of all the six types.

Example 3.38: Let S = {Collection of all subsets from the NA
semiring
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a, a, a, a,
a; a; a, ag )
M = ai € LL;1(2); 1<i<16}}
a9 alO a'11 a12
a13 al4 a'15 a16

be the subset NA semiring of finite order. L = Cy,, a chain
lattice. To, Ts, T, T, T and T- be the NA special subset
semiring topological spaces of S.

Let B; = {Collection of all subsets from the NA
subsemiring

a, 0 0 O
0 00O

P, = 000 0 a € LL1(2)} =M} c S,
0 00O

B, = {Collection of all subsets from the NA subsemiring

0 a, 0 O
0 0 0O

P, = 00 00 a € LLu(2} =M} c S,
0 0 0O

B; = {Collection of all subsets from the NA subsemiring

QD
w

a € LLu(2}cM}cS,

o O o o
o O o o
o O O

o O o o

and so on and



134 | Subset Non Associative Topological Spaces

aellnu@}csM}pcsS

oY)

=

(2]

|
o O o o
o O o o
o O o o

alG

be the sixteen subset NA subsemirings of S.

Associated with each these NA subset subsemirings we
have the six types of subset NA subsemiring special topological

spaces To, Te, T, T:, TS and T~.

All of them are proper subspaces and the subspaces of T,
T and T, are non associative and non commutative.

Infact these 3 spaces satisfy S-special identity.

Now only we have 16 such subspaces we can have several
other NA subset subsemirings like say M; = {Collection of all
subsets from the NA subsets semiring

a, a, 0 0
0 0 0O

V= 0 0 00 a € LLu(2} =M} c S,
0 0 0O

M, = {Collection of all subsets from the NA subset semiring

a, 0 a, O
0 0 0O

V, = 000 0 a € LL1i(2} =M} c S,
0 0 0 O

M3 = {Collection of all subsets from the NA subset semiring
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QD
iy

QD
N

g LLy(2}cM}cS

o O O
o O O o
o O O O
o O O

and so on and

M;s = {Collection of all subsets from the NA subset semiring

QD
s
o O O

aellnu@}csMpcsS

o O O
o O o o
o O o o
R

and so on.

We see all the fifteen subset NA subsemirings are of finite
order and associated with each of them we have subtopological
NA special semiring spaces.

Not only these 15 NA subset subsemiring topological
spaces we can have more and all them satisfy a S-special
identity.

Example 3.39: Let S = {Collection of all subsets from the NA
semiring

M=<la, a, .. a,||aeLGwhereL=
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and G = {Z; x Zs5, * = (*1, *2); (3, 0), (0, 5)}} be the NA subset
semiring. This has several subset special NA semiring
topological subspaces.

Example 3.40: Let S = {Collection of all subsets from the NA
semiring
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ai € LLx(2)}}

P= {gaixi

be the subset NA semiring. S has several NA subset semiring
topological subspaces viz. To, T, T, T, T  and T_.

Infact each of these subset NA semiring topological spaces
has infinite number of subspaces.

Example 3.41: Let S = {Collection of all subsets from the NA
semiring

[a;,b,]

[a,,b,]

M = a;, bj € LL15(8); L is from example 3.40,

[alo " blO]
1<i<10}}

be the subset NA semiring. All the NA subset semiring
topological spaces have subspaces.

Further T, T~ and T, have pairs of subspaces A, B such

[0,0]
that Ax B = [0’:0]

[0: 0]

Example 3.42: Let S = {Collection of all subsets from the NA
semiring

ai, b € LG where L =

M = {itai,bilxi

i=0
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and G = {C({Zy, U 1)), *, (61, 4)}} be the NA subset semiring.
All the six subset special NA semiring topological spaces have
subspaces infact of infinite order.

Example 3.43: Let S = {Collection of all subsets from the NA

semiring

aj, by € LL1o(8)}}

p= {itai,bi]x‘
i=0

be the NA subset semiring. Associated with these NA special
subset topological spaces T,, Ts, T, and T:, T and T: we
have infinite number of subspaces.

We now proceed onto just briefly describe that the NA
topological subset semiring space and if the basic structure
which is used to build the NA subset semiring satisfies any of
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the special identities like Moufang, Bruck, Bol or right
alternative or left alternative or alternative or so on. We define
the NA subset special semiring topological space to be a S-NA

subset alternative (right alternative or Moufang or Bol) semiring
topological space.

We will illustrate this situation by an example or two.
Example 3.44: Let S = {Collection of all subsets from the NA

semiring M = {[a;, bi] X! | &, bj € LG where L is a distributive
lattice which is as follows:

ax dy

a

dayg die

and G = {C ((Zyo w I), *, (61, 4)}} be the subset NA semiring of
finite order.
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All the six subset NA semiring topological spaces have
subspaces infact of finite order.

Example 3.45: Let S = {Collection of all subsets from the NA
semiring (Z* v {0})L+(3)} be the subset NA semiring.

Since L4(3) is a WIP (weak inverse property) loop so all the
six topological spaces are Smarandache subset NA semiring
Weak Inverse Property (WIP) topological spaces.

Example 3.46: Let S = {Collection of all subsets from the NA
semiring (R* U 1 U {0})L4s(2)} be the subset NA semiring.

Since Lgs(2) is a right alternative loop S is a S-NA right
alternative subset semiring. T, T- and T, are all S-NA subset
semiring right alternative topological spaces of infinite order.

Example 3.47: Let S = {Collection of all subsets from the NA
semiring M =LLgs(2) where K is a distributive lattice which is
as follows:
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be the NA semiring of finite order; Lgs(2) is a right alternative
loop so S is a S-subset NA right alternative semiring and T,

T, T: are all S-subset NA semiring right alternative
topological spaces of finite order.

Example 3.48: Let S = {Collection of all subsets from the NA
semiring LL,7(26)} be the subset NA semiring where L =

L,7(26) is a left alternative loop}. Hence S is a S-left
alternative subset NA semiring. Infact T*, T* and T are all S-

NA subset left alternative semiring topological spaces of finite
order.
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Example 3.49: Let S = {Collection of all subsets from the NA
semiring (Q" U | U {0})L.3(42)} be the NA subset semiring.
Since L43(42) is a left alternative loop S is a S-left alternative
NA subset semiring.

Hence T’, T. and T, are S-left alternative semiring
topological spaces of finite order.

Example 3.50: Let S = {Collection of all subsets from the NA
semiring (Z* u {0})G where G = {Zg, *, (4, 5)}} be the subset
NA semiring.

Since (Z* U {0})G is a S-subset NA semiring we see all the
topological space are S-NA subset semiring topological spaces.

Example 3.51: Let S = {Collection of all subsets from the NA
semiring LG where G ={Zg, *, (2,6)}and L =

be the NA subset semiring. S is a S-NA subset semiring as the
groupoid is a Smarandache groupoid.
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Hence the topological spaces T, T and T  of S are
Smarandache NA subset semiring topological spaces of S.

Example 3.52: Let S = {Collection of all subsets from the NA
semiring (Z* U {0})G where G = {Z,, *, (4, 0)}} be the NA
subset semiring.

We see G is a P-groupoid as
x*y)*x=x*(y*x)forallx,y e G.

We call S the NA subset semiring to be a S-P-subset
semiring as the basic algebraic structure which is used is a
P-groupoid.

We see the S is a S-subset NA P-semiring.

Further T, T and T are all S-subset NA semiring P-
topological spaces of S.

Here it is pertinent to keep on record that only in case of
subset topological spaces which are non associative we can
study special types of topological spaces.

Infact we have these topological spaces satisfy some special
identities.

This is a striking feature of these new special type of
topological structures constructed by us.

Example 3.53: Let S = {Collection of all subsets from the NA
semiring LG where L =
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J

and G = {Zi, *, (10, 10)}} be the NA subset semiring. Clearly
G is a P-groupoid.

So S is a S-NA subset semiring and T, T and T are all

S-NA subset NA subset semiring P-topological spaces of finite
order.
In view of this we have the following theorems.

THEOREM 3.2: Let S = {Collection of all subsets from the NA
semiring RG (where R =Z" {0} or Q" {0} or R* {0} or

Z" vl v{0}y)or Q" vl vu{0})or R" 1 v {0}) and
G ={Z, * (t, t); 1 <t < n-1}} be the NA subset semiring of
infinite order.

(i)  SisaS-P-NA subset semiring.
(i) T, T2 and Ts are S-NA subset semiring P-topological
spaces of S of infinite order.
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The proof follows from the fact G = {Z,, *, (1, 1); 1 <t<n}
is a P-groupoid.

THEOREM 3.3: Let S = {Collection of all subsets from the
groupoid semiring LG where L is a finite distributive lattice
and G = {Z,, *, (t, t), 1 <t < n}} be the NA finite subset
semiring.

(i) Sisa S-NA subset P-semiring of finite order.
(i) T>, T2 and T, are all S-NA subset semiring P-topological
spaces of finite order.

Proof follows from the fact the groupoid
G={zZ,* (t, 1), 1 <t<n}isaP-groupoid.

THEOREM 3.4: Let S = {Collection of all subsets from the NA
semiring (Q" «{0})G where G = {Z,, *, (t, 0}} be the NA subset
semiring.

T, T, and T are all S-NA subset semiring P-topological
spaces if and only if in the groupoid G, t* =t (mod n).

Proof follows from the fact the groupoid G = {Z,, *, (0, t)}
is a P-groupoid if and only if t* = t (mod n).

Example 3.54: Let S = {Collection of all subsets of the NA
groupoid semiring Q" U {0}G with G = {Z1,, *, (9, 0)}} be the
NA subset semiring. Sisa S NA subset alternative semiring.

The topological spaces T, T, and T are all S-subset NA
semiring alternative topological spaces of S.

Example 3.55: Let S = {Collection of all subsets from the NA
semiring LG with G = {Z;0, *, (5,0)}and L =
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L

XX

a

dg as
as >
dg
dg
aio
anp aio

be the NA subset semiring.

S is a S-subset NA alternative semiring as the groupoid G is
an alternative groupoid.

The topological spaces Ts, T and T~ are all S-subset NA
alternative semiring topological spaces of finite order.

In view of this we have the following theorem.

THEOREM 3.5: Let S = {Collection of all subsets from the NA
semiring LG with G = {Z,, *, (t, 0)} n, not a prime and L any
distributive lattice} be a NA subset semiring.

The topological spaces Ts, T, and TZ are S-NA subset

semiring alternative topological spaces if and only if in G;
t? =t (mod n).

We see the groupoid G = {Z,, *, (t, 0)} with t* = t (mod n)
makes S both a NA subset semiring which is S-alternative as
well as S-P-subset semiring.
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But it is important to say that all S-subset semirings need
not be always a S-subset NA alternative semiring. To this end
we first give an example or two.

Example 3.56: Let S = {Collection of all subsets from the NA
semiring (Q" L {0})G with G = {Zjo, *, (10, 10)}} be the NA
subset semiring. Clearly S is not a S-NA subset alternative
semiring as G is not an alternative groupoid.

Infact when in Z,, n is a prime the groupoids fail to be
alternative.

Example 3.57: Let S = {Collection of all subsets from the NA
semiring (Z© U {0})G with G = {Z, *, (3, 9)}} be the NA
subset semiring. S is S-NA subset Moufang semiring.

Thus, T,, T and T: are all S-NA subset semiring
Moufang topological spaces as G is a S-Moufang groupoid.

Example 3.58: Let S = {Collection of all subsets from the NA
semiring LG where G = {Zyo, *, (5,6)}and L =
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be the NA subset semiring.

As G is a S-strong Moufang groupoid. S is a S-NA subset
strong Moufang semiring. Further Ts, T and T~ are all S-NA
subset strong Moufang topological semiring spaces of S.

Example 3.59: Let S = {Collection of all subsets from the NA
semiring (Q" U {0})G where G = {Zu, *, (7, 8)}} be a NA
subset semiring.

As G is a S-strong Moufang groupoid S is a S-strong
Moufang NA subset semiring.

Further T,, T and T. are all S-NA strong Moufang
topological semiring spaces of S of infinite order.

Example 3.60: Let S = {Collection of all subsets of the NA
semiring LG where G = {Z5, *, (13, 14)}and L =

dg dg

be the NA subset semiring of finite order.

Since G is a S-strong Moufang groupoid so S is a S-strong
Moufang NA subset semiring. The topological spaces Ts, T
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and T are S NA semiring strong Moufang topological spaces
of finite order.

In view of all this we have the following theorem.

THEOREM 3.6: Let S = {Collection of all subsets from the NA
semiring RG where R is R® {0} or Z* < {0} or Q" < {0} or
R Ul v{0})or Q" vl «{0})or Z" vl v{0})orRisa
distributive lattice and G = {Zy,, *, (p, p+1)} be a groupoid and
p a prime} be the NA subset semiring. Then

(i) G isa S-strong Moufang groupoid.
(i)  Sis a S-strong Moufang NA subset semiring.

(i) T, T and T  are S-strong Moufang subset special
semiring topological spaces of S.

The proof is left as an exercise to the reader.

The result follows from the fact that if
G = {Zz, *, (p, p+1); p a prime} is always a S-strong Moufang
groupoid.

Example 3.61: Let S = {Collection of all subsets from the NA
semiring (Z* u {0})G where G = {Z,, *, (2, 3)}} be the subset
NA semiring.

Since G is a Smarandache Bol groupoid we see S is a S-
subset Bol semiring.

Further Ts, T and T~ are all S-subset NA semiring Bol
topological spaces of S.

However these spaces are not S-subset NA strong Bol
semiring topological spaces.

Example 3.62: Let S = {Collection of all subsets from the NA
semiring LG where G = {Z1,, *, (3, 4)} and L is the lattice given
in the following;
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J

0
be the NA subset semiring of finite order. Since G is a S-strong
Bol groupoid, we see Sisa S-strong Bol NA semiring. T, T

and T are S-strong Bol subset semiring topological spaces of
S.

Example 3.63: Let S = {Collection of all subsets from the NA
semiring (Z* U {0})G where G = {Z,, *, ((p+1)/2, (p+1)/2)}; p
a prime} be the subset NA semiring.

G is a Smarandache idempotent groupoid so S is a S-NA
idempotent semiring of infinite order. Further the topological

spaces T, T, and T~ are all S-strong idempotent NA semiring
topological spaces.

Thus we have seen NA semiring topological spaces which
satisfy S-strong special identities.
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Now we proceed on to use rings instead of semirings and
just indicate how these structures behave.

Example 3.64: Let S = {Collection of all subsets from the NA
ring ZsG where G = {Z,, *, (5, 0)}} be the NA subset semiring.

S is a S-strong NA P-semiring and T, T and T  are all S-
strong P-topological spaces.

Example 3.65: Let S = {Collection of all subsets from the
groupoid ring RG where G = {Z,, *, (3, 4)}} be the subset
semiring. S is S-strong Bol NA subset semiring of infinite order.

Example 3.66: Let S = {Collection of all subsets from the
groupoid ring Z,3G where G = {Z4, *, (2, 3)}} be the subset NA
semiring. S is a S-Bol NA subset semiring of finite order.

The topological spaces Ts, T and T~ are all S-subset NA
Bol semiring topological spaces of finite order.

So using NA rings or NA semirings we see the NA subset
semiring topological spaces which satisfy special identities
which is an innovative and a new concept pertaining to NA
topological spaces.

Next we proceed onto define the notion of subset set ideal
topological semiring spaces of S over subrings or subsemirings
over which S is defined.

Let S = {Collection of all subsets from the NA ring R (or
NA semiring P)} be the subset semiring. Let M be a subring of
R (or N a subsemiring of P).

Let B = {Collection of all subset set ideals of the semiring
over the subring M (or over the subsemiring N).

Now B can be given six topologies viz., uB, = {B, U, N}
ordinary or usual topology. »B ={B, +, U}, mB. ={B'=B
N {¢o} ={B', +, n}, mB], = {B, x, U}, mB_ = {B’, x, n} and
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vmBs = {B, +, U} are six topological spaces over subrings (or
subsemirings).

The advantage of defining set ideal subset NA semiring
topological spaces over subrings (or subsemirings) is that we
see in general we can get as many number of spaces as the
number of subrings of a ring R (or subsemirings of a semiring
P).

We will illustrate this situation by some examples.

Example 3.67: Let S = {Collection of all subsets from the NA
ring ZsG with G = {Zy, *, (5, 0}} be the subset NA semiring.
Take V = ZsP where P = {0, 5} < G be a NA subsemiring of S.
Let B = {Collection of all set subset ideals of S over the
subsemiring V = ZsP} < S. On B we have all the six topologies

given by \B,, \B.,,B. ,vB, B} and ,Bs.

We see associated with each NA subring P; of ZsG we have
these six topologies associated with them.

Example 3.68: Let S = {Collection of all subsets from the NA
semiring RG where G = {Zs, *, (3, 13)}} be the NA subset
semiring. Let P = {Collection of all set ideals of the subsets

over the NA subring W, = QG < RG}. |, P,, PO, PL . u PO,
w P, and | P are the six set ideal NA subset semiring
topological spaces over the NA subring W, of S.

Example 3.69: Let

S = {Collection of all subsets from the NA ring R = ZL4(3)} be
the NA subset semiring. P = {3ZL19(3)} < L1s(3) be the NA
subring of the ring R.

Let V = {Collection of all set subset NA semiring ideals of
S over the NA subring P of R}.
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V can be associated with all the six topological spaces pV,,
V., PV, eV, p V] andpVs.

Example 3.70: Let

S = {Collection of all subsets of the NA ring Z;,L;5(8)} be the
NA subset semiring. Let M = Z;,P where P = {e, 01}, 01 €
L15(8) be a subring of Z;,L45(8). Suppose W = {Collection of
all subset set semiring ideals of S over the subring M}.

W can be given all the six topologies and W is a set NA
subset ideal semiring topological spaces over the subring M of
ZLis(8).  Since S is a commutative NA semiring all
topological spaces are also commutative.

Example 3.71: Let S = {Collection of all subsets from the NA
semiring R = Z6L19(3) } be the NA subset semiring. Let B =
PL1o(3) be a subring of R where P = {0, 2, 4, 6, 8, 10, 12, 14} c
Z1e is a subring of Zy.

M = {Collection of all set ideal subsets from S over the
subring B}. Using B we can have all the six set ideal subset
semiring topological spaces over the subring B of R.

The spaces gM;, ;M and ;M are all non associative

and non commutative over B. However all of them are of finite
order as S is a of finite order.

One can study the trees associated with them.

Example 3.72: Let S = {Collection of all subsets from the NA
groupoid ring R = ZG with G = {Z;, *, (3, 0)} be the subset NA
semiring; R has infinite number of subrings. Hence associated
with each of these subrings we have infinite number of subset
set ideal topological Non Associative (NA) semiring spaces.

Example 3.73: Let S = {Collection of all subsets from the NA
groupoid ring R = Z;,G where G = {Zx, *, (12, 0)}} be the NA
subset semiring.
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R has only finite number of subrings; so associated with
them we have only a finite number of NA subset ideal semiring
topological spaces over the subring P; of R, i < o0.

Example 3.74: Let S = {Collection of all subsets from the NA
groupoid ring R = Z,G where G = {Z;5, *, (3, 5)}} be the NA
subset semiring. R has only finite number of subrings.

Thus S has only finite number of NA subset set ideal
semiring topological spaces.

We see the associated trees of these topological spaces are
finite as S is finite.

Example 3.75: Let S = {Collection of all subsets from the NA
loop ring R = Z3gL7(3)} be the NA subset semiring.

Associated with R we have only finite number of subrings
some of them are associative and commutative.

So these set ideal subset semiring topological spaces are
still non associative and non commutative even if the subrings
are commutative and associative.

Example 3.76: Let

S = {Collection of all subsets from the loop ring R = Z;9L14(8)}
be the NA subset semiring. R has only 19 subrings so
associated with them we have 19 x 6 special subset set ideal
topological semiring spaces.

Example 3.77: Let
S = {Collection of all subsets from the NA ring R = CL5(7)} be
the NA subset semiring.

R has infinite number of subrings so associated with these
subrings we have infinite number of set ideal subset NA
semiring topological spaces defined over these subrings of R.
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Now we proceed onto discuss about set ideal S special

subset NA semiring topological spaces over subsemirings of a
NA semiring.

Example 3.78: Let S = {Collection of all subsets from the NA
semiring P = LG where

L=
1
di dy
as
ds s
ds
L a7
, a8
p o
aio
ai
Lp) ’ < aio
a3 a5
0

and G = {Zss, *, (5, 10)}} be the NA subset semiring.
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P has only finite number of NA subsemirings; so associated
with them we have finite number of set special subset ideal NA
semiring topological spaces over the subsemirings of P.

Example 3.79: Let S = {Collection of all subsets from the NA
semiring P = (Z* U {0})G where G = {Z,7, *, (3, 0}} be the NA
subset semiring.

P has infinite number of NA subset subsemiring; so
associated with each subsemiring of P we have an infinite
number of subset set ideal non associative semiring topological
spaces over the subsemirings.

Example 3.80: Let S = {Collection of all subsets from the
subset NA semiring P = {((Q" u I U {0})G where G = {C(Z1s),
*, (5, 10ig)}} be the NA subset semiring.

P has infinite number of subset NA subsemirings.

Hence associated with each of the subsemirings we have
infinite number of set subset NA semiring topological spaces
over the subsemirings of P.

Example 3.81: Let S = {Collection of all subsets from the
subset NA semiring P = LG where G = {((Zs U I), *, (31, 101}
and L is the lattice which is as follows:
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be the NA subset semiring of finite order.
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P has only finite number of NA subsemirings. Associated
with each one of them we get a finite number of set ideal subset
non associative semiring topological spaces over the
subsemirings of P.

Example 3.82: Let S = {Collection of all subsets from the
subset NA semiring P = LL,;(11) where L =

be the NA subset semiring.

P has only finite number of subsemirings so associated with
them we have a finite number of special subset set ideal NA
semiring topological spaces over the subsemirings of P.

Example 3.83: Let S = {Collection of all subsets from the
subset NA semiring P = {{((R" U | U {0}) Ls(9)}} be the NA
subset semiring of infinite order.

P has infinite number of subsemirings.

Associated with each of the subsemirings of P we can have
a collection of set ideal subset semiring topological spaces of S.



Non Associative Subset Topological Spaces... | 159

Example 3.84: Let S = {Collection of all subsets from the
subset NA semiring P = {{(Q" u I U {0})G, where G = ((Z1, U
Iy, *, (61, 101)}} be the NA subset semiring.

P has infinite number of subset set ideal NA semiring
topological spaces over the subsemirings of P.

Example 3.85: Let S = {Collection of all subsets from the

subset NA semiring P = {L(G; x G) where G; = {C(Z10), *, (5,
5ir)}and G, = {Zs5, *, (5,10)}. L is a lattice which is as

follows:
0 1)

be the NA subset semiring of finite order.

P has only finite number of subsemirings. Thus S has only a
finite number of subset set ideal NA semiring topological
spaces defined over subsemirings of P.
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If the groupoid or the loop using which the NA semirings
are constructed happens to satisfy any special identity like Bol
or Moufang or alternative or so on then the NA subset semiring
will be a S-Bol subset NA semiring (S-Moufang subset NA
semiring and so on).

Thus the subset set ideal semiring topological spaces would
be S-set ideal subset Moufang (Bol or alternative) semiring
topological spaces over the subsemiring.

Example 3.86: Let S = {Collection of all subsets from the NA
semiring P = {( Z" U {0}) L»o(2)}} be the NA subset semiring.
This P has infinite number of subsemirings.

P is a right alternative loop so S is a S-NA right alternative
subset semiring. ~ All the spaces ;T T and _T%, P

s B Tu P
subsemirings of P are S-NA right alternative subset set ideal
topological spaces of S over P;.

Example 3.87: Let S = {Collection of all subsets from the NA
semiring LL4s(44) where L is as follows:
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be the NA subset semiring and L4s(44) is a left alternative loop
S0 S is a S-NA subset left alternative semiring.

All set ideal subset NA semiring topological spaces over
subsemirings of LL,s(44) are S-left alternative topological
spaces.

Example 3.88: Let S = {Collection of all subsets from the NA
semiring P =(Z* U 1 U {0})G where G = {Z1,, (3, 4), *}} be
the NA subset semiring.

G is a Smarandache strong Bol groupoid so S is a
Smarandache strong Bol NA subset semiring, hence all subset
set ideal NA semiring topological spaces over subset
subsemiring of P are Smarandache strong Bol topological
spaces.

Example 3.89: Let S = {Collection of all subsets from the NA
semiring LG where G ={Z4, *, (2, 3)}and L =

a a,
az
as
as
adg az >
ag
dg
a1 ai
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be the NA subset semiring. G is a Smarandache Bol groupoid
and is not a Smarandache strong Bol groupoid. Hence S is just
a S-NA subset Bol groupoid semiring so all the set ideal subset
semiring topological spaces of S over the subsemirings of LG
are S-Bol set ideal subset semiring topological spaces over
subsemirings of LG.

In view of this we have the following theorem.

THEOREM 3.7: Let S = {Collection of all subsets from a NA
semiring P} be the NA subset semiring. If T, T and

s 1. are all S-strong set ideal subset semiring Bol topological

spaces over P; < P then all the three spaces are S-set ideal
subset semiring Bol topological spaces over P; < P. However
the converse is not true.

The proof follows from definition and examples 3.88 and
3.89.

Example 3.90: Let S = {Collection of all subsets form the NA
semiring ((Q" U 1 U {0}))G =P where G = {Z3,, *, (3, 9)}} be
the NA subset semiring.

G is a S-Moufang groupoid so S is a S-Moufang NA
semiring. The topological spaces , T, , T and T~ are all S-

P 's* P U
set ideal subset NA semiring Moufang topological spaces of S
over the subsemiring P; of P.

Example 3.91: Let S = {Collection of all subsets from the NA
semiring (Q" U {0})G where G = {Zy, *, (5, 6)}} be the NA
subset semiring. G is a S-strong Moufang groupoid so Sis a S-
strong Moufang NA subset semiring.

Thus , T, ,T5 and , T7 are all S-subset set ideal NA

semiring strong Moufang topological spaces of S over the
subsemiring P; of P.
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Here also the theorem holds good if the Bol groupoid is
replaced by Moufang groupoid.
Example 3.92: Let S = {Collection of all subsets of the NA
semiring P = LG where G = {Zy, *, (11, 11)} be the NA subset
semiring.

Since G is a P-groupoid. S isa S-subset NA P-semiring.

Further , T,, , T and ,TZ are all S-subset set ideal P-

topological semiring spaces of S over P;, P; the subsemiring of
P. Here L is the Cy ; chain lattice.

Example 3.93: Let S = {Collection of all subsets from the NA
semiring P = LG where G = {Z, *, (5, 0)}}and L =

)

ai ady

aio ail

0 J

be the NA subset semiring. G is a P-groupoid.

So S is a NA P-subset semiring. , T, , T’ and T are

P 's* B Tu
all S- NA subset set ideal P-topological semiring spaces of S
over the subsemiring P; of P.
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Example 3.94: Let S = {Collection of all subsets from the NA
semiring P = LG where G = {Z1,, *, (9, 0)}and L =

be the NA subset semiring.

G is an alternative groupoid, so S is a S-subset Non
associative alternative semiring. , T, . T" and T are all S-

subset set ideal NA alternative semiring topological spaces of S
over the subsemiring P; of P.

Thus we have seen only in case of set ideal subset NA
topological semiring spaces; we can define the notion of a
special identity being satisfied by some elements of those spaces
which form the algebraic structure using which the NA subset
semiring was built.

Now we proceed onto describe strong set ideal subset NA
semiring topological spaces over subset subsemirings of S.

Let S = {Collection of all subsets of a NA ring (or a NA
semiring)} be the subset semiring. P be a subset subsemiring of
S. M = {Collection of all subset set ideals of S over the subset
subsemiring P of S}.
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We call such subset set ideals over subset subsemirings as
strong subset set ideals over a subset subsemiring P;.

The subset set strong ideal NA semiring topological spaces
over the subset subsemiring will be denoted by T T

P "0 B U
T, 15, 5 Thand T,

PP TUTP N

Clearly the three topological subset strong ideal spaces , T,

p T, and ,T7 are non associative and non commutative at
times when S is non commutative.

The advantage of defining these systems of topological
spaces is we can have several such spaces which solely depends
on the subset subsemirings over which they are defined.

We will illustrate this situation by some examples.

Example 3.95: Let
S = {Collection of all subsets from the NA loop ring ZsL-;(3)}
be the NA subset semiring.

We have P; = {Collection of all subsets of the subloopring
ZsB; where B; ={e, 1} cL;(3)={e, 1,2,3,4,5,6, 7}}cS'is
a subset subsemiring of S.

Now we take M = {Collection of all subset strong set ideals
of S over the subset subsemirings P, of S}.

PlM M:’ PIM:;' P,
special subset set strong ideal topological NA semiring spaces

of S over the subset subsemiring P, of S.

X
Mu’ Py

M7 and , M, are the six

o' P

We have atleast seven such spaces by varying P; and B;
where P; = {Collection of all subsets of the subring ZsB; where
Bi={e i}},ie{1,23,4,5,6, 7}}.

Hence the claim.
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Example 3.96: Let S = {Collection of all subsets from the
groupoid ring Z¢G where G = {Z1,, *, (2, 0}} be the non
associative subset semiring.

Now S has several subset subsemirings P; = S. Using them
we can have subset strong set ideal NA semiring topological
spaces of S over the subset subsemirings P; of S.

Example 3.97: Let S = {Collection of all subsets from the
groupoid ring ZG where G = {Z, *, (20, 5)}} be the NA subset
semiring.

S has infinite number of subset semirings hence associated
with S we have infinite number of subset special strong set ideal
NA semiring topological spaces defined over the subset
subsemirings of S.

Example 3.98: Let

S = {Collection of all subsets from the loop ring QL,5(4)} be the
subset NA semiring. S has infinite number of subset NA
subsemirings.

So associated with each of these subset NA subsemirings
we have infinite number of subset strong special set ideal NA
semiring topological spaces defined over the subset
subsemirings of S.

Example 3.99: Let S = {Collection of all subsets from the NA
groupoid semiring (Z* U | U {0})G where G = {Z, *, (7, 0)}}
be the NA subset semiring.

S has infinite number of subset subsemirings.
Thus associated with the subset subsemirings we have an

infinite number of subset set ideal strong NA semiring
topological spaces of S.
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Example 3.100: Let S = {Collection of all subsets from the
NA semiring (Q" U {0})G where G = {Z,g, *, (14, 0)}} be the
subset NA semiring.

S has infinite number of subset subsemirings associated
with these subset subsemirings we have infinite number of
subset strong set ideal NA semiring topological spaces of S.

Example 3.101: Let S = {Collection of all subsets from the NA
semiring LG where L =

1
ag as
ay
a3
a; a,
0

and G = {Zs, *, (8, 0)}} be the NA subset semiring.

S has only finite number of subset subsemirings hence
associated with them we have only a finite number of strong set
ideal subset NA semiring topological spaces.

Example 3.102: Let S = {Collection of all subsets from the
matrix non associative semiring

Qg e e Ay
M=<{la, .. . .. a,||ae(R u{0})G where
I Ay
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G={Zi,* (3,14} <i<25}}
be the NA subset semiring of infinite order.

S has infinite number of subset strong set ideal NA semiring
topological spaces of infinite order associated with the infinite
number of subset subsemirings.

Example 3.103: Let S = {Collection of all subsets form the NA
matrix ring = {(a1, @, @3 a4 ... &) | & € Zys L7(3); 1 <i<10}}
be the NA subset semiring of finite order.

So S has only finite number of subset subsemirings.

Hence associated with these subset subsemirings we have
only finite number of strong set ideal NA subset semiring
topological space all of them are of finite cardinality.

Example 3.104: Let S = {Collection of all subsets from the NA
matrix semiring

al a2 a10
a, a, .. a

M= 211 a e LG whereL =
a, @, .. ay
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G = {C(Zy), *, (6, 9)} be the NA subset semiring of finite
order.

S has only finite number of subset subsemirings.

Hence associated with them S has only finite number of
subset set ideal strong NA semiring topological spaces.

Example 3.105: Let S = {Collection of all subsets from the NA
matrix semiring
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M=1|a, ||ae @ {0} xL:(3), 1<i<9}}

be the subset NA matrix semiring.

S has infinite number of NA matrix subsemirings.

Thus associated with these subset subsemirings we have

infinite collection of strong subset set ideal NA semiring
topological spaces of S.

The following are left as open problems.

(i)

(i)

(i)

(iv)
(v)

(vi)

Does there exist a subset set ideal strong NA topological
semiring space over a subset semiring which has no
topological subspaces?

Can an infinite topological set ideal strong NA semiring
space over a subset subsemiring have a finite basis?

Does there exist set ideal subset strong NA semiring
topological space which has infinite basis; for all
topological spaces of S?

Can the trees associated with them be always identical?

In case of finite topological spaces find trees such that
none of them are identical?

Can there be an associative topological space in case of

o 15, 5 T, and , T for P; a subset subsemiring of S?
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Thus we can build trees for these new non associative
topological spaces which will certainly in due course of time
find applications in data mining and other related fields.

We suggest the following problems for this chapter.
Problems

1.  Obtain some special features enjoyed by NA subset
special topological semiring spaces of infinite semirings.

*

2. Show the subset NA semiring topological spaces Ts, T,

U

and T of infinite order and are free from subset
topological zero divisors.

3. Let S = {Collection of all subsets from the NA semiring
(Z" U {0})L(3)} be the NA subset semiring.

(i) Find all the six NA special subset semiring
topological spaces.

(ii) Prove T, T, and T are non associative and non

commutative.
(iii) Find atleast 3 subspaces of each of these spaces.

4.  Let S = {Collection of all subsets from the NA semiring
(R* U {0}) G where G = {Z43, *, (20, 23)}} be the NA
subset semiring.

Study questions (i) and (iii) of problem 3 for this S.

5.  Let S = {Collection of all subsets from the NA semiring
(Q" U 1 U {0})G where G = {C(Zo), *, (6, 3ir)}} be the
NA subset semiring.

Study questions (i) and (iii) of problem 3 for this S.

6. Let S = {Collection of all subsets from the NA semiring
Q" U 1)) (L13(3) x Lis (8))} be the subset NA semiring.
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10.

Study questions (i) and (iii) of problem 3 for this S.

Let S = {Collection of all subsets from the NA semiring
(R" U {0} U 1) Lyg(15)} be the NA subset semiring.

(i)  Prove S is commutative.
(i)  Study questions (i) and (iii) of problem 3 for this S.

Let S = {Collection of all subsets from the NA semiring
M = {(as, ay, a3, au, as, a) | & € (Q" W {0} U I) Lyy(8), 1 <
i <6}} be the NA subset semiring.

Study questions (i) and (iii) of problem 3 for this S.

Let S = {Collection of all subsets from the matrix NA

semiring M = a:4 N a:s ai € (2" U {0}) L1g(8)},

a28 a29 a30

1 <i <30} be the NA subset semiring.
Study questions (i) and (iii) of problem 3 for this S.

Let S = {Collection of all subsets from the NA matrix
semiring

I al a'2 a7 1
a8 a9 al4
M= |8 e fa (2t U {0) X
Ay, Ayy .. Qyg
a29 a30 a35
a36 a37 a'42_




11.

12.

Non Associative Subset Topological Spaces... | 173

(G1 x G, x Gg); where Gy = {Z14, *, (10, 4)},
G, = {C(Zyw), *, (5ir, 5)}
and G; = {C(Zs U 1), *, (4ir, 2)}; 1 <i<42}}
be the NA subset semiring.
Study questions (i) and (iii) of problem 3 for this S.

Let S = {Collection of all subsets from the matrix NA
semiring

a, a, .. a
M=qla, a, .. 8y]||aie (Z+ w {0}) (L1(8) x
Ay Ay .. Ay

Ls(2) x Ly7(11))}, 1 <i < 30} be the NA subset semiring.
Study questions (i) and (iii) of problem 3 for this S.

Let S = {Collection of all subsets from the NA super
matrix semiring

1 a'2 a3 a4 aS

M=1ay o || o o | lae @ U {0}) (L) x
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13.

14.

15.

16.

17.

18.

Gy x Gy x Ly1(11))}, 1 <i < 45} be the subset NA semiring.

Study questions (i) and (iii) of problem 3 for this S.

Let S = {Collection of all subsets from the NA matrix
semiring

a'1 a2 a3 a'4 a'5 a‘6 a7 aS
a‘9 alﬁ
a'17 a24
P= a25 a32 a e
a33 a40
a'41 a48
a‘49 a56
_a57 a64_

(Z" U {0}) (Lo(8) x L15(12) x L17(16)), 1 < i < 64}} be the
NA subset semiring.

(i)  Prove S satisfies a S-special identity.
(i)  Study questions (i) and (iii) of problem 3 for this S.

Characterize those NA subset semirings that satisfy S left
alternative identity.

Characterize those NA subset semirings that satisfy the S-
right alternative identity.

Does there exist an infinite NA subset semiring that
satisfies S-Bruck identity?

Does there exist an infinite NA subset semiring that
satisfies S-Bol identity?

Does there exist an infinite NA subset semiring that
satisfies S-Moufang identity?



19.

20.

21.

22.
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Let S = {Collection of all subsets from the NA semiring

semiring.

ai € (Z" U {0}) Lo3(8)}} be the NA subset

Study questions (i) and (iii) of problem 3 for this S.

Let S = {Collection of all subsets from the NA semiring

M = {Zaixi
i=0

(3, 0)}and G, = {C(Z1,), *, (10, 2)}}} be the NA subset
semiring.

8 € (Q"U {0} U l) Gy x Gy; Gy = {Zy, *,

Study questions (i) and (iii) of problem 3 for this S.

Does there exist a S-subset NA strongly non commutative
semiring?

Let S = {Collection of all subsets from the NA semiring
B = LG where G = {Zy, *, (10,0)}and L =

1 \

a a,

as

a

ds >
as az

ag
I dg
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23.

24.

25.

be the subset NA semiring.

(i)  Find o(S).

(i) Find T, To, T), T:, T and T:.

(iif) Prove T, T and T~ are both non associative and
non commutative.

(iv) Prove T,, T and T  contain subset topological

zero divisors.

(v) Prove all the six spaces contain topological subset
idempotents.

(vi) Find atleast three subset NA topological subspaces
for all the 6 topological spaces.

Let S = {Collection of all subsets from the NA loop
semiring LL;5(8)} be the NA subset semiring where L is a
Boolean algebra of order 2°.

(i)  Study questions (i) to (vi) of problem 22 for this S.

(i) Prove all the six topological spaces are
commutative.

Let S = {Collection of all subsets from the NA loop
semiring LL,s(8)} be the NA subset semiring.

Study questions (i) to (vi) of problem 22 for this S.

Let S = {Collection of all subsets from the NA semiring
L(G; x Gy) with L =



26.
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and Gl = {<Z40 (% |>1 *’ (20! 20')} and G= {C(ZIZ)v *1 (6’
3)} be the NA subset semiring.

Study questions (i) to (vi) of problem 22 for this S.

Let S = {Collection of all subsets from the NA subset
semiring (L; x Ly) Lasi(2)} be the NA subset semiring;
with
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1
L]_:
s as a4
as
p dg
b dg
b adio
a1
a3
dys } < ao
a5 a7

Study questions (i) to (vi) of problem 22 for this S.

27. Let S = {Collection of all subsets from the NA semiring
M={(a;a;a3) |ai € LG withL =



28.
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and G = {C(Zx), *, (12, 12ir)}} be the subset NA
semiring.

Study questions (i) to (vi) of problem 22 for this S.

Let S = {Collection of all subsets from matrix groupoid
lattice

M={|a, ||a e (Li(3) x C)with L =
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and G = {C(Z,), *, ((0, 4ir)}} be the NA subset semiring.

Study questions (i) to (vi) of problem 22 for this S.

Can S have subset zero divisors?

29. Let S = {Collection of all subsets from the NA matrix

semiring

3 a4

[

a
a

a4y d 12
a

5 a16

be the NA subset semiring.

a
! a8 a € LLy(2); 1<i<16}}
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(i)  Study questions (i) to (vi) of problem 22 for this S.

(i)  Prove S has subset zero divisors.

(iii) Prove all the subset topological spaces satisfy a S-
special identity.

30. Let S ={Collection of all subsets from the non associative
semiring L (G; x G,) with L =

and G; = {(C(Z1,), *, (4, 4ip)} and G, = {{Z, L I}, *, (4],
4)}} be the NA subset semiring.

Study questions (i) to (vi) of problem 22 for this S.
31. Let S ={Collection of all subsets from the NA semiring
a, a, a, a
> T TPl aeLlo(2), 1<i<64}}
a61 a62 a63 a64
be the NA-subset semiring.

(i)  Study questions (i) to (vi) of problem 22 for this S.
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32.

(i)  Prove the topological spaces T, T”, and T are S-

NA subsemiring right alternative topological
spaces.

(iii) Find the trees associated with these topological
spaces.

Let S = {Collection of all subsets from the NA semiring
LG where G = {Z1,, *, (4,0)} and L is a lattice

\

be the NA subset semiring.

(i)  Study questions (i) to (vi) of problem 22 for this S.



33.

Non Associative Subset Topological Spaces... | 183

(i)  Prove the topological spaces Ts, T and T~ are all
S-alternative subset NA semiring topological spaces
of S.

Let S = {Collection of all subsets from the NA semiring

M={| a, ||a& € LL(28); 1 <i < 19}} be the NA subset

semiring where L =
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34.

35.

36.

37.

38.

39.

40.

41.

42.

(i)  Study questions (i) to (vi) of problem 22 for this S.
(if)  Does the topological spaces T, T: and T satisfy
any of the special identities?

Let S; = {Collection of all subsets from the NA semiring
LG where G = {Z,, *, (11, 11)} and L is as in problem
33} be the subset NA semiring.

(i)  Study questions (i) to (vi) of problem 22 for this S.
(i) Compare Sin 33 with S; in 34.

Obtain some special features associated with set ideal
subset NA semiring topological spaces defined over
subrings of a ring.

Study problem 35 when the subrings are replaced by
subsemirings of a semiring , T0, , T- and , Ts.

PTur BT

Can these spaces satisfy Bruck identity? (P; a subring of a
ring or a subsemiring of a semiring over which S is built).

Can these set ideal subset NA semiring topological spaces
T, T and T, satisfy left alternative identity and not
right alternative identity?

Give an example of a NA subset semiring S of infinite
order which satisfies Smarandache strong Bruck identity.

Give an example of a NA subset semiring S of infinite
order which satisfies S-strong Moufang identity.

Give an example of a subset NA semiring S of finite order
which satisfies the Bol identity.

Is it ever possible to have a subset NA semiring which
satisfies more than one special identity?



43.

44,

45.

46.

47.

48.
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Prove these exists subset NA semirings which satisfies
alternative identity and is also a P-subset NA semiring.

Let S = {Collection of all subsets from the NA ring
R = Z,sL41(3)} be the NA subset semiring.

(i)  Find all the subrings of R.

(i)  Find how many subset set ideal NA semiring
topological spaces of S over the subrings of R be
constructed?

(iii)  Find the order of the smallest space and the order of
the largest space in question (ii).

(iv) Does these spaces satisfy any special identity?

(v) Compare the subspaces of T,, T' and T with

these space in (ii).
Let S = {Collection of all subsets from the NA ring R =
Zis G where G ={Zs, *, (6, 0)}} be the subset NA
semiring.
Study questions (i) to (v) of problem 44 for this S.
Let S = {Collection of all subsets from the NA ring R =
Z47(Gl X Gz) where G, = {2101 *, (0, 5)} and G, = {Za, (0,
3), *)} be the NA subset semiring.
Study questions (i) to (v) of problem 44 for this S.
Let S = {Collection of all subsets from the NA ring (Z,9 x
Z31)G where G = {Zs,, *, (10, 10)}} be the subset NA
semiring.

Study questions (i) to (v) of problem 44 for this S.

Let S = {Collection of all subsets from the NA ring RG
where G = {Zs, *, (25,0)} } be the NA subset semiring.

(i)  Study questions (i) to (v) of problem 44 for this S.
(i)  Show RG has infinite number of subrings.
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49.

50.

51.

52.

53.

54.

Let S = {Collection of all subsets from the NA ring
R = Z,5 L4s(44)} be the subset NA semiring.

(i)  Study questions (i) to (v) of problem 44 for this S.
(i)  Is S a S-left alternative subset NA semiring?

Let S = {Collection of all subsets from the NA ring Z;3
L13(12)} be the subset NA semiring.

Study questions (i) to (v) of problem 44 for this S.

Let S = {Collection of all subsets from the NA ring R =
Z15s (G x Li5(8)) where G = {Z;5, *, (10, 0)}} be the NA
subset semiring.

Study questions (i) to (v) of problem 44 for this S.

Let S = {Collection of all subsets from the NA semiring
P = (Z" U {0})L:(8)} be the subset NA semiring.

(i)  Show P has infinite number of subsemirings.
(i) Find set ideal subset NA topological semiring
spaces over these subsemirings of P.

(iii) Does S satisfy any special identity?
(iv) Find subspaces of the spaces in (ii).

Let S = {Collection of all subsets from the NA semiring
P=(Q" Ul U{0})L29(28)} be the NA subset semiring.

Study questions (i) to (iv) of problem 52 for this S.
Let S = {Collection of all subsets from the NA semiring
P =(R" U {0})G where G = {Zy, *, (5, 0)}} be the NA

subset semiring.

Study questions (i) to (iv) of problem 52 for this S.



95.

56.

57.

58.

59.

60.
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Let S = {Collection of all subsets from the NA semiring
P=(Q" u {0}) (G; x Gy) where G; = {Zs, *, (10, 10)}
and G; = {Zss, *, (11, 0)}} be the NA subset semiring.

Study questions (i) to (iv) of problem 52 for this S.

Let S = {Collection of all subsets from the NA semiring
P =(R" U {0}) (Lx(22) x L3s5(34))} be the NA subset
semiring.

Study questions (i) to (iv) of problem 52 for this S.

Let S; = {Collection of all subsets from the NA semiring
P = (R" U {0}) (Lxs(2) x Lss(2))} be the NA subset
semiring.

Study questions (i) to (iv) of problem 52 for this S.
Compare S of problem 56 with S; of problem 57.

Let S = {Collection of all subsets from the NA semiring
P =(Q" U {0}) (G: x G;) where G = {Zs¢, *, (4, 0)} and
G, ={Zs, *, (0, 4)}} be the NA subset semiring of P.
Study questions (i) to (iv) of problem 52 for this S.

Let S = {Collection of all subsets from the NA semiring
P= (Z+ Ul u {0}) (Gl X Gz X G3) where Gl = {224, *
(12, O)}, Gz = {224, *, (O, 24), and G3 = {224, *, (12, 12)}}
be the NA subset semiring.

Study questions (i) to (iv) of problem 52 for this S.

Let S = {Collection of all subsets from the NA semiring
P=(Z"ulu{0}) (R" U {0}) (G; x Ly7(8))} be the NA

subset semiring.

Study questions (i) to (iv) of problem 52 for this S.
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61.

62.

63.

Let S = {Collection of all subsets from the NA semiring
LG where L =

G ={C(Z,1), *, (7, 14)}} be the subset NA semiring.

(i)  Study questions (i) to (iv) of problem 52 for this S.
(i)  Find o(S).

Let S = {Collection of all subsets from the NA semiring
((R* U I) U {0}) (G:1 xL,7(26)) where Gy = {Z,7, *, (26,
1)}} be the subset NA semiring.

Study questions (i) to (iv) of problem 52 for this S.

Let S= {Collection of all subsets from the NA semiring
LG where L is a Boolean algebra of order 256 and
G = {Zo, *, (5, 0)} be the groupoid} be the NA subset
semiring.



64.

65.

66.

67.
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Study questions (i) to (iv) of problem 52 for this S.

Let S = {Collection of all subsets from the NA ring ZG
where G = {Zs, *, (4, 12)}} be the subset NA semiring.

Study questions (i) to (iv) of problem 52 for this S.

Let S = {Collection of all subsets from the NA matrix

[a;, 0] [a;,b,]

semiring M = [a3,:b3] [a4,:b4]

ai, bi e (QuU{I})

[35,b15] [as4,by]

L27(2), 1 <i < 14}} be the subset NA semiring.
Study questions (i) to (iv) of problem 52 for this S.

Let S = {Collection of all subsets from the NA matrix
semiring M = {([ay, b1], [a2, b2], [as, bs], ..., [a10, b10]) | &,
bi € ZsL17(3); 1 <i < 10}} be the NA subset semiring.

(i)  Study questions (i) to (iv) of problem 52 for this S.

(if)  Find o(S).

(iii)  Find the order of all special subset set ideal strong
NA semiring topological spaces over subset
subsemirings of S.

Let S = {Collection of all subsets from the matrix NA
semiring M = {(a; a a3 |as | as as a7 | ag @9 | a10) |ai € G
where G = {Zio, *, (3, 7)}, 1 <i < 10}} be the subset NA
semiring.

S has infinite number of subset subsemiring; so associated
with each of the subset subsemiring we have an infinite
number of strong special subset set ideal NA semiring
topological subspaces over subset subsemirings; prove.
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68.

69.

70.

71.

72.

73.

74.

Obtain some special features enjoyed by the subset strong
set ideal topological semiring spaces of S.

Let S = {Collection of all subsets from the groupoid ring
210G where G = {Zy;, *, (5, 2)}} be the subset NA
semiring.

(i) Find o(S).

(i)  How many subset subsemiring does S contain?

(iii)  Find the total number of subset set ideal strong NA
topological spaces of S over the subset
subsemirings of S.

(iv) Find the order of these spaces.

Let S = {Collection of all subsets from the loop ring
ZsLo(2)} be the subset NA semiring.

Study questions (i) to (iv) of problem 69 for this S.

Let S = {Collection of all subsets from the loop ring
Z1:L11(3)} be the NA subset semiring.

Study questions (i) to (iv) of problem 69 for this S.

Let S = {Collection of all subsets from the groupoid ring
Z1,G where G = {Zio, *, (6, 4)}} be the NA subset
semiring.

Study questions (i) to (iv) of problem 69 for this S.

Let S = {Collection of all subsets from the NA groupoid
ring Z10G where G = {C(Zs), *, (ir, 0)}} be the subset NA
semiring.

Study questions (i) to (iv) of problem 69 for this S.

Let S = {Collection of all subsets from the loop semiring
LL,7(11)} be the NA subset semiring where L =
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Study questions (i) to (iv) of problem 69 for this S.

75. Let S = {Collection of all subsets from the loop semiring
LL,o(18) where L = 1

a

RN

s as a4

p dio

p dqq

a2
a3 aiq
0

be the NA subset semiring.
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Study questions (i) to (iv) of problem 69 for this S.

76. Let S = {Collection of all subsets from the groupoid
semiring LG where G = {Z;,, *, (6, 0)}and L =

» 1 \

y A1
y &
L a3
$a,
¢ &
p b >
L &7

ag

aio
a1 ‘? a2

Be the subset NA semiring.

Study questions (i) to (iv) of problem 69 for this S.

77. LetS ={Collection of all subsets from the matrix NA

iy

ring M = a; € ZsL+(3); 1 <i<4}} be the subset

D D »
w
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NA semiring.
Study questions (i) to (iv) of problem 69 for this S.
78. Let S = {Collection of all subsets from the matrix NA
a,
semiring M = a:2 ai € Zssla3(42); 1 <i < 15}} be

a'15

the NA subset semiring.
Study questions (i) to (iv) of problem 69 for this S.

79. Let S ={Collection of all subsets from the matrix NA

a, a, a, a,
_ a. a, a, a
ingM=4] > ° 7 ¥l a e ZLs(8);
ag alO all a12
al3 a14 a15 alﬁ

1 <i < 16}} be the subset NA semiring.
Study questions (i) to (iv) of problem 69 for this S.

80. Let S = {Collection of all subsets from the matrix NA

semiring
al a2 a'15
a, a a .
M= Y 1| & € LLy(8); 1 <i<60}}
a'31 a'32 a45
a46 a47 a60
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where L =

a

XX

ds ds a

az
p dg >
® dg
» 1o
b a1y
¢ a2
b 13
e 0 )

be the NA subset semiring.

Study questions (i) to (iv) of problem 69 for this S.

81. LetS ={Collection of all subsets from the matrix NA

[a, |a, a,|a, |
ag | . | A
Ag | o | A
semiring M = <| @3 | -« .. | 8 || & € LL4(3);
a'17 aZO
ay Ay
R Y




Non Associative Subset Topological Spaces... | 195

1<i<28;andL =

be the NA subset semiring.
Study questions (i) to (iv) of problem 69 for this S.

82. Let S = {Collection of all subsets of the NA interval
matrix ring

[a;,b,]

[a,,b,]

M= adj € Z]_stg(lS); 1<i< 10}} be the

[alo ' b10]

subset NA semiring.
Study questions (i) to (iv) of problem 69 for this S.

83. Let S = {Collection of all subsets from the interval matrix
NA semiring M = {([a;, b1], [az, b2], ..., [a12, b12]) | &, bi €
LLoi(2); 1 <i<12}} be the subset NA semiring where L
is a chain lattice Cy;.

(i)  Find o(S).

(i)  Find the number of subset subsemirings of S.

(iii) Find all subset set ideal strong NA semiring
topological spaces associated with  subset
subsemiring of S in (ii).

(iv) Do these topological spaces have subspaces?



196 | Subset Non Associative Topological Spaces

(v) Find atleast 3 subspaces of each of the topological
spaces.

84. Let S = {Collection of all subsets from the interval matrix
of the NA interval matrix semiring

[a,,b;]
M = [az':bZ] ai, b € LG where
[a15’b15]
1
L=

and G = {C(Z1), *, (ir, 0)}, 1 <i < 15}} be the NA
subset semiring.

Study questions (i) to (v) of problem 83 for this S.

85. Let S = {Collection of all subsets from the interval matrix
NA semiring

[a,,b,]  [a,,b,]  [as bl
M = : : : where a;, b; €
[a28 ' b28] [a29 ' b29] [a30’ b30]
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LG where L =

and G = {Zs, *, (5, 10)}} the subset interval matrix NA
semiring.

Study questions (i) to (v) of problem 83 for this S.

86. Let S = {Collection of all subsets from the NA matrix
interval semiring

[al’bl] [a2’b2] [a3’b3]
M= 4|[a,,b,] [as,b] [as bs]|| &, bie
[a7’b7] [aS’bS] [ag’bg]
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L(G x Lo(5)) where L = 1

a ay

and G = {C(Zs), *, (3, 0), 1 <i < 9}} be the subset
interval NA semiring of finite order.

Study questions (i) to (v) of problem 83 for this S.

87. Let S = {Collection of all subsets from the NA matrix
ring M =

[a;,b,]
{[ag 5]

aj, bi € C(Zy0) , L19(8); 1 <i < 14}} be the subset interval
NA semiring of finite order.

[aZ’bZ] [aS’bS] [a4’b4] [a5’b5] [a6’b6]

[a;,b;]
[a,, b14]}

Study questions (i) to (v) of problem 83 for this S.

88. Does there exists a NA subset semiring such that none of
its set ideal strong subset topological spaces over
subsemirings have subtopological spaces?



89.

90.
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Does there exist any subset NA semiring which has no
subset subsemiring?

Let M = {Collection of all subsets from the NA semiring
(L x L x L) (Lo(8) x Lg(2) x Lo(5) where L is a Boolean
algebra of order 64} be the NA subset semiring.

(i)  Find o(S).

(if)  Find every subset NA subsemirings.

(ili) Find all subset subsemirings which are non

associative.

(iv) Prove associated with S all subset strong set ideal
NA topological semiring spaces are non associative.

(v) Prove S has subset zero divisors.
(vi) Prove S has subset idempotents.

(vii) Prove the topological spaces have subspaces A, B
such that A x B = {(0)}.
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91. Let S = {Collection of all subsets from the NA semiring
(L1 x L2) (L11(3) x G x Lo(5))

where L; = and L, =
dy a
aio
a3
a3
dig
dis

and G = {C((Zs v 1)), *, (7ig, 41)}} be the NA subset
semiring.

Study questions (i) to (vii) of problem 90 for this S.
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The concept of non associative topological spaces

is very new and interesting. In this book we

have built non associative topological spaces using
subsets of non associative algebraic structures like
loops, groupoids, non associative rings and non
associative semirings. We also find conditions on these
non associative subset topological spaces to satisfy
special identities like Bol, Moufang, right alternative
etc. This new notion will find several applications.
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