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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 
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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 = {Z15, *, (3, 6)} be the groupoid of order 
15.  It is easily verified * is a closed non associative operation 
on G. 
 
Example 1.2:  Let G = {Z19, *, (3, 0)} be the groupoid of order 
19 which is non commutative. 
 
Example 1.3:  Let S = {Z45, *, (6, 6)} be a groupoid of order 45.  
G is a commutative groupoid.  
 
 Thus we can construct using Zn the modulo integers several 
groupoids. 
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 G = {Zn, *, (t, s) | t, s  Zn}; (t = s = 0 and t = s = 1 alone is 
not allowed) gives a class of groupoids of order n. 
 For instance take n = 5 the groupoids using Z5 are  
 

G1 = {Z5, *, (2, 2)}, G2 = {Z5, *, (3, 3)}, 
G3 = {Z5, *, (4, 4)}, G4 = {Z5, *, (2, 0)}, 
G5 = {Z5, *, (0, 2)}, G6 = {Z5, *, (0, 3)}, 
G7 = {Z5, *, (3, 0)}, G8 = {Z5, *, (4, 0)}, 
G9 = {Z5, *, (0, 4)}, G10 = {Z5, *, (2, 3)}, 
G11 = {Z5, *, (3, 2)}, G12 = {Z5, *, (3, 4)}, 
G13 = {Z5, *, (4, 3)}, G14 = {Z5, *, (2, 4)}, 
G15 = {Z5, *, (4, 2)}, G16 = {Z5, *, (1, 2)}, 
G17 = {Z5, *, (1, 3)}, G18 = {Z5, *, (3, 1)}, 
G19 = {Z5, *, (2, 1)}, G20 = {Z5, *, (1, 4)} 

and G21 = {Z5, *, (4, 1)}. 
 
 Thus using Z5 we can get atleast 20 different groupoids.   
 

This is the advantage of using non associative binary 
operation on Z5 for we can have ‘+’ or  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 Zn 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 
 

(i) P is a subgroupoid of G. 
(ii) For all x  G and a  P, xa  P. 

 
If for x  G and 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; 
 
 

0 1 2 3 4 5

0 0 4 2 0 4 2

1 2 0 4 2 0 4

2 4 2 0 4 2 0

3 0 4 2 0 4 2

4 2 0 4 2 0 4

5 4 2 0 4 2 6

* a a a a a a

a a a a a a a

a a a a a a a

a a a a a a a

a a a a a a a

a a a a a a a

a a a a a a a

 

 
P = {a0, a2, a4} is both a left ideal and right ideal of G. 
 
Example 1.5:  Let G be a groupoid given by the following 
table: 
 
 
 

0 1 2 3

0 0 3 2 1

1 2 1 0 3

2 0 3 2 1

3 2 1 0 3

* a a a a

a a a a a

a a a a a

a a a a a

a a a a a

 

 
 
P1 = {a0, a2} and P2 = {a1, a3} 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. 
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Example 1.6:  Let G be a groupoid given by the following 
table: 
 

* 0 1 2 3 4 5

0 0 3 0 3 0 3

1 1 4 1 4 1 4

2 2 5 2 5 2 5

3 3 0 3 0 3 0

4 4 1 4 1 4 1

5 5 2 5 2 5 2

 

 
S1 = {0, 3}, S2 = {1, 4} and S3 = {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) (zx) = (x (yz)) x  …  (M)  
for all x, y, z  H. 

 
 
Example 1.7:  Let G = {Z10, *, (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 = {Z12, *, (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 A2 = {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) * z)* y = x * ((y * z) * 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 = {Z12, (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 = {Z4, *, (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 for all 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 = {Z6, *, (4, 3)} be the groupoid.  G is a 
Smarandache strong P-groupoid.   
 
Example 1.12:  Let G = {Z6, *, (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) 
 
for all x, y  H. 
 
 We say G is a left alternative groupoid if the proper S-
subgroupoid H of G satisfies the left alternative identity; 
 
   (x * y) * y = x * (x * y)    … (l.a) 
 
for all 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 
 H.   
 

Similarly G is a S-strong alternative if every S-subgroupoid 
H of G satisfies both the identities (r.a) and (l.a). 
 
 We will give a few example of this. 
 
Example 1.13:  Let G = {Z12, (5, 10), *} be a groupoid G is 
only a Smarandache P-groupoid and not a S-strong P-groupoid. 
 
Example 1.14:  Let G = {Z14, *, (7, 8)} be a S-groupoid. G is a 
S-strong alternative groupoid. 
 
Example 1.15:  Let G = {Z12, *, (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: 
 

1 2 3 4 5 6 7

1 2 3 4 5 6 7

1 1 4 7 3 6 2 5

2 2 6 5 1 4 7 3

3 3 4 7 6 2 5 1

4 4 2 5 3 7 3 6

5 5 7 3 6 2 1 4

6 6 5 1 4 7 3 2

7 7 3 6 2 5 1 4

* e g g g g g g g

e e g g g g g g g

g g e g g g g g g

g g g e g g g g g

g g g g e g g g g

g g g g g e g g g

g g g g g g e g g

g g g g g g g e g

g g g g g g g g e

 

 
 
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 2 3 4 5

1 2 3 4 5

1 1 3 5 2 4

2 2 5 4 1 3

3 3 4 1 5 2

4 4 3 5 2 1

5 5 2 4 1 3

* e g g g g g

e e g g g g g

g g e g g g g

g g g e g g g

g g g g e g g

g g g g g e g

g g g g g g e

 

 
 
 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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1 2 3 4 5

1 2 3 4 5

1 1 5 4 3 2

2 2 3 1 5 4

3 3 5 4 2 1

4 4 2 1 5 3

5 5 4 3 2 1

* e g g g g g

e e g g g g g

g g e g g g g

g g g e g g g

g g g g e g g

g g g g g e g

g g g g g g e

 

 
 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 x2 = x for all x  G. 
 
Example 1.19:  Let G = {Z11, *, (6, 6)} be the groupoid.  G is an 
idempotent groupoid. 
 
Example 1.20:  Let G = {Z19, *, (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 Ln(m) = {e, 1, 2, …, n} be a set where n > 3 ; n is odd 
and m is a positive integer such that (m, n) = 1 and (m – 1, n) = 
1 with m < n and e is the identity of Ln(m). 
 
 Define on Ln(m) a binary operation * as follows: 
 
 (i) e * i  = i * e = i for all i  Ln(m) 
 (ii) i2 = i * i = e for all i  Ln(m) 
 (iii) i * j = t where t = (mj – (m – 1)i) (mod n) 
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for all i, j  Ln(m) i  j, i  e, j  e; then Ln(m) is a loop under 
the operation *. 
 
 We will give some examples of them. 
 
Example 1.21:  Let L5(3) = {e, 1, 2, 3, 4, 5} be the loop of order 
6 given by the following table: 
 

* e 1 2 3 4 5

e e 1 2 3 4 5

1 1 e 3 5 2 4

2 2 5 e 4 1 3

3 3 4 1 e 5 2

4 4 3 5 2 e 1

5 5 2 4 1 3 e

 

 
Example 1.22:  Let L15(8) be a loop of order 16. L15(8) is a 
commutative loop. 
 
Example 1.23: Let L19(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 L25(8) be a loop of order 26. 
 

Pi = {e, gi}; gi  L25(8) \ {e} , i = 1, 2, …, 25 are subgroups 
of L25(8) of order two.  So L25(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 
 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 L29(2) is a right alternative  loop of order 
30. 
 
 We see in Ln the loop Ln(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 (l.a) identity. 
 
Example 1.27:  Let L27(26) be a loop of order 28.  L27(26) is a 
left alternative loop. 
 
Example 1.28: Let L49(48) be a left alternative loop of order 50.   
 
Example 1.29:  Let L47(46) be a left alternative loop of order 
48.   
 

There exists one and only one loop in Ln 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 Ln 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 a ring or a field.  RG the groupoid 

ring consists of all finite formal sums of the form 
n

i i
i 1

a g

 ; ai   

R and gi  R, n = |G|; that is number of elements if G.  n will be 
finite if |G| = n <  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:  Let G = {R  I, *, ( 3 I, –4I)} be a groupoid 
of infinite order.  Infact G is a real neutrosophic groupoid. 
 
Example 1.33:  Let G = {(a1, a2, …, a9), *, (3, 0), ai  Z, 1  i  
9} be an infinite matrix groupoid.  
 
 Let x = (3, 0, 1, 0, 2, 5, 7, 9 –1) and y = (4, 2, –1, –5, 0, 0, –
2, 7, 0)  G. 
 
We see  

x * y = (3, 0, 1, 0, 2, 5, 7, 9 –1) * (4, 2, –1, –5, 0, 0, –2, 7, 0) 
 
 =  {(3 * 4, 0 * 2, 1 * –1, 0 * –5, 2 * 0, 5 * 0, 7 * –2,  

9 * 7, –1 * 0) 
 
 = (9, 0, 3, 0, 6, 15, 21, 27, –3)  G.  This is the way * 
operation on G is performed. 
 
Example 1.34:  Let  

G = 

1

2

3

4

5

a

a

a

a

a

 
 
  
 
 
  

 ai  Q; *, (1, –1/2); 1  i  5}} 

 
be the column matrix groupoid of infinite order. 
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Let x = 

3

1

0

5

4

 
 
 
 
 
 
  

 and y = 

2

4

6

0

7

 
  
 
 
 
  

  G. 

 
 
 

x * y = 

3

1

0

5

4

 
 
 
 
 
 
  

 * 

2

4

6

0

7

 
  
 
 
 
  

 

 
  

= 

3* 2

1* 4

0* 6

5*0

4*7

 
  
 
 
 
  

 = 

2

3

3

5

7(1/ 2)

 
 
 
 
 
 
  

  G. 

 
 
 This is the way the operation * is performed on G.  
 
Example 1.35:  Let  
 
 

G = 
1 2 3 4

5 6 7 8

9 10 11 12

a a a a

a a a a

a a a a

 
 
 
  

 ai  R; *, ( 3 , 0); 1  i  12}} 

 
 
be the matrix groupoid of infinite order. 
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Let A = 

3 3 0 1

4 1/ 3 3 0

0 0 1 2

 
 
 
   

 

 

and B =  

8 9 3 7

11 2 3 0 15

0 0 19 1 29 5

 
 
  
 

    

  G. 

 

=  

3 3 0 1

4 1/ 3 3 0

0 0 1 2

 
 
 
   

 * 

 

8 9 3 7

11 2 3 0 15

0 0 19 1 29 5

 
 
  
 

    

 

 
 

 = 

3*8 3 *9 0* 3 1* 7

4* 11 1/ 3 *(2 3) 3*0 0* 15

0*0 0*0 1* 19 1 2* 29 5

 
 

  
 

     

 

 

= 

3 3 3 0 3

4 3 1 3 3 0

0 0 3 2 3

 
 
 
 

  

  G. 

 
 This is the way * operation is performed. 
 
 That is the matrix multiplication is the natural product n of 
matrices. 
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Example 1.36:  Let  
 

G = 
1 2 3

4 5 6

7 8 9

a a a

a a a

a a a

 
 
 
  

 ai  R  I, *, (I, –2I + 1); 1  i  9}} 

 
be an infinite matrix groupoid. 
 
 

Let A = 

0 3 2

I 0 4

2 5I 0

 
 

 
 
 

 and B = 

0 3 2

I 0 4

2 5I 0

 
 

 
 
 

  G. 

 
 We now find  
 

A * B = 

0 3 2

I 0 4

2 5I 0

 
 

 
 
 

 * 

0 3 2

I 0 4

2 5I 0

 
 

 
 
 

 

 
 

= 

0*1 3*0 2* 4

I *0 0*1 I 4* 2

2 * I 5I *0 0*0

 
 

   
 
 

 

 
 

= 

1 2I 3I 6I 4

I 1 3I 2

2I I 5I 0

   
 

  
  

 is in G. 

 
 
 Now all the groupoids are of infinite order. 
 
 We can have finite order matrix groupoids also. 
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Example 1.37:  Let  
 

G = 

1 2

3 4

5 6

7 8

a a

a a

a a

a a

 
 
    

 ai  V = {C(Z12), *, (3, 4iF); 1  i  8}} 

 
be the matrix groupoid of finite order. 
 
Example 1.38:  Let  
G = {(a1, a2, …, a9) | ai  B = {Z7  I, *, (3I, 4 + 2I)}};  
1  i  9 be a matrix groupoid of finite order. 
 
Example 1.39:  Let  
 

G = 

1

2

15

a

a

a

 
 
    


 ai  B = {CZ15  I, *, (5I, 10)}; 1  i  15} 

 
be a matrix groupoid of finite order. 
 
Example 1.40:  Let  
 

G = 

1 2 3 4

5 6 7 8

9 10 11 12

13 14 15 16

a a a a

a a a a

a a a a

a a a a

 
 
    

 ai  B = {C(Z20), *, (10iF, 0)}; 

 
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 = i
i

i 0

a x







 ai  {R  I; *, I (–3I + 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 = {Z45, *, (3, 10)}} be 
an interval groupoid of finite order. 
 
Example 1.43:  Let  
G = {[a, b] | a, b  B = {R  I, *, (3I, 0)}} be the interval 
groupoid of infinite order. 
 
Example 1.44:  Let G = {([a1, b1] , [a2, b2] ,…, [a7, b7]) | ai, bi  
B = {Z10  I, *, (5I, 0)}, 1  i  7}} be the interval row matrix 
groupoid of finite order. 
 
Example 1.45:  Let  
 
 

G = 

1 1

2 2

15 15

[a b ]

[a b ]

[a b ]

 
 
    


 ai, bi  B ={R  I , *, (3I, 2– 7I )}, 

 
1  i  15}} 

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

G = 
1 1

2 2

3 3

[a b ]

[a b ]

[a b ]

 
 
 
  

 ai, bi  B ={Z6, *, (0, 2)} 1  i  3}} 

 
 
be the interval matrix groupoid. 
 
 

Let A = 

[3,1]

[0,2]

[4,5]

 
 
 
  

 and B = 

[0,3]

[4,3]

[2,1]

 
 
 
  

  G. 

 

A * B = 

[3,1]

[0,2]

[4,5]

 
 
 
  

 * 

[0,3]

[4,3]

[2,1]

 
 
 
  

 

 

= 

[3,1]*[0,3]

[0,2]*[4,3]

[4,5]*[2,1]

 
 
 
  

 

 

= 

[3*0,1*3]

[0* 4,2*3]

[4*3,5*1]

 
 
 
  

 

 

=

[0,0]

[0,3]

[0,3]

 
 
 
  

  G. 

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

G = 

1

2

3

4

5

6

7

8

9

10

a

a

a

a

a

a

a

a

a

a

 
 
 
 
 
 
  
 
 
 
 
 
 
  

 ai  B ={Z16, *, (4, 0)}, 1  i  10}} 

 
 
be the super matrix groupoid of finite order. 
 
 
Example 1.48:  Let  
 
 

G = 

1 2 3 4

5 8

9 12

13 16

17 20

21 24

a a a a

a ... ... a

a ... ... a

a ... ... a

a ... ... a

a ... ... a

 
 
 
 
 
 
 
 
  

 ai  B ={Z10  I, *, (5I, 0)},  

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 = 

1

2

3

4

5

6

a

a

a

a

a

a

 
 
 
 
 
 
 
 
  

 ai  L23(8); 1  i  6}} 

 
be a groupoid of finite order. 
 
Example 1.50:  Let  
 

G = 

1 2 3

4 5 6

7 8 9

10 11 12

a a a

a a a

a a a

a a a

 
 
    

 ai  L15 (8); 1  i  12}} 

 
be a finite matrix groupoid. 
 
Example 1.51:  Let  
G = {(a1, a2, a3, …, a16) | ai  L9(8)  L27 (26); 1  i  16} be a 
finite matrix groupoid. 
 
Example 1.52:  Let  
 

G = 

1 2 3

4 5 6

7 8 9

28 29 30

a a a

a a a

a a a

a a a

 
 
  
 
 
  

  
 ai  L25(8); 1  i  30}} 
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be a finite matrix groupoid. 
 
Example 1.53:  Let G = {[a, b] | a, b  L49(10)} be a finite 
interval groupoid.  
 
 
Example 1.54:  Let  
 

G = 
1 1 2 2

19 19 20 20

[a ,b ] [a ,b ]

[a ,b ] [a ,b ]

 
 
 
  

   ai, bi  L29(3); 1  i  30}} 

 
be a finite interval matrix groupoid. 
 

Example 1.55:  Let G = i
i i

i 0

[a ,b ]x







  ai, bi  L45(44)}be an 

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 = {Z7, *, (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 L25(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 L9(8)  L21(11)} be 
the subset groupoid. 
 
Example 1.60:  Let S = {Collection of all subsets from the 
groupoid  
 

G = 

1

2

3

4

5

a

a

a

a

a

 
 
  
 
 
  

 ai  L27(26); 1  i  5}} 

 
be the subset matrix groupoid. 
 
Example 1.61:  Let S = {Collection of all subsets from  
G = {([a1, b1], [a2, b2], …, [a9, b9]) | ai, 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 = {Z20, *, (10, 0)} be the groupoid.   
 

RG is a non associative ring of infinite order. 
 
Example 1.63:  Let  
 
 

Z  I G = 
n

i i
i 1

a g





  ai  Z  I and gi  G; |G| = n} 

 
 
be the groupoid ring of infinite order Z  IG is a non 
associative ring. 
 
Example 1.64:  Let T = (Z+  {0}) L25(2) be the loop semiring.  
T is a non associative semiring of infinite order. 
 
Example 1.65:  Let T = Z5L11(7) be a finite non associative ring. 
 
Example 1.66:  Let P = Z7G where G = {Z15, *, (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  IL23(22) be a non associative 
infinite ring which is left alternative. 
 
Example 1.69:  Let B = LL19(3) where L =  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
be the non associative semiring of finite order.  
 
Example 1.70:  Let B = LG where G = {Z24, *, (10, 4)} 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 = Z24 G where G = {C(Z5), *, (4iF, 0)} be 
the non associative ring of finite order. 
 







 a4 

a8

a2 
 a3 a1

a5 a6 

1 








 a12 

0 

a10
 a11

a9

a13
a14 

 a7
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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 = {Z40, *, (2, 7)}} be the subset groupoid of finite 
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order.  Clearly S under the operations of * is non associative and 
o(S) < . 
 
Example 2.2:  Let S = {Collection of all subsets from the 
groupoid G = {Z17, *, (10, 0)}} be the subset groupoid of finite 
order. 
 
 Let x = {3, 2} and y = {5, 1}  S 
 
 x * y  = {3, 2} * {5, 1} 
   = {3 * 5, 2 * 5, 3 * 1, 2 * 1} 
   = {13, 3}        … (I) 
 
Take z = {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}        …  (i) 
 
 Consider x * (y * z) 
    = 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}  {16, 10} 
    = {3 * 16, 2 * 16, 3 * 10, 2 * 10} 
    = {13, 3}       … (ii) 
 
 Clearly (i) and (ii) are distinct so (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. 
 
 So To = {S  {}, , }, *T  = {S, , *} and *T  = {S  

{}, , *} 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 To = {S  {}, , }, *T  = {S, *, } and 

*T  = {S= S  {}, , *} be three sets with the binary 
operations mentioned. 
 
 All the three sets can be made into topological spaces with 
the respective operations. 
 
 To is defined as the usual subset groupoid topological space 
as on To 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 

topological space and it is different from To and *T . 
 
 We will illustrate all these situations by some examples. 
 
Example 2.3:  Let S = {Collection of all subsets from the 
groupoid G = {Z10, *, (5, 1)} be the subset groupoid.  
 
 To = {S  {}, , },  *T  = {S, , *} and *T = {S = S  

{} , *, } are three subset groupoid topological spaces which 
are different.  
 
 For take A = {5, 2, 7, 1} and B = {3, 4, 9, 0}  S. 
 
 Suppose A, B  To = {S, , } then  

A  B  = {5, 2, 7, 1} {3, 4, 9, 0} 
     = {1, 2, 5, 7, 3, 4, 9, 0} 



34 Subset Non Associative Topological Spaces  
 
 
 and  

A  B  = {5, 2, 7, 1} {3, 4, 9, 0} 
     =  are in To. 
  
 For A, B  *T  we get 

   A  B  = {5, 2, 7, 1}  {3, 4, 9, 0} 
     = {1, 2, 3, 5, 7, 4, 9, 0} 
and   

A * B  = {5, 2, 7, 1} * {3, 4, 9, 0} 
     = {8, 9, 4, 5, 3, 0} are in *T . 
 
 *T  is different from To 

 
 Let A, B  *T  

   A  B  = {5, 2, 7, 1}  {3, 4, 9, 0} 
     =  and  
 
   A * B  = {5, 2, 7, 1} * {3, 4, 9, 0} 
     = {0, 3, 4, 5, 8, 9} are in *T . 
 
 *T  is different from  *T  and To.  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. 
 
 Let A = {7} and B = {3}  *T  (or *T ) 
   A * B  = {7} * {3} 
     = {7 * 3} 
     = {35 + 3} 
     = {8}      … I 
 
   B * A  = {3} * {7} 
     = {3 * 7} 
     = {15 + 7} 
     = {2}      … II 
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 I and II are distinct.  So *T  and *T  are non commutative. 
 
Example 2.4:  Let S = {Collection of all subsets from the 
groupoid G = {Z12, *, (3, 6)} be the subset groupoid. 
 
 Let *T , *T  and To be the three distinct topological spaces 
associated with S. 
 
 We see if A = {6}, B = {5} and C = {7}  *T  (or *T ) 
   (A * B) * C = ({6} * {5}) * {7} 
      = {6 * 5} * {7} 
      = {6  3 + 5  6} * {7} 
      = {0} * {7} 
      = {0 * 7} 
      = {6}    … I 
 
  Consider A * (B * C) 
      = {6} * ({5} * {7}) 
      = {6} * {5 * 7} 
      = {6} * {15 * 42} 
      = {6} * {9} 
      = {6 * 9} 
      = {18 + 54} 
      = {0}    … II 
 
 We see I and II are distinct so A * (B * C)  (A * B) * C in 
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 = {Z19, *, (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 = {Z24, *, (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(Z16), *, (8, 8iF)}} be the subset groupoid. To, 

*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  Z25), *, ((2,0), (5,8))}} be a subset 
groupoid.  To, 

*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)}  *T   (or *T ).   
 
We now find A * B and B * A 
A * B  = {(5, 3), (3, 4)} * {(1, 10)} 
  = {(5, 3), (1, 10), (3, 4) (1, 10)} 
  = {(5, 3) * (1, 10), (3, 4) * (1, 10)} 
  = {5 * 1, 3 * 10) (3 * 1, 4 * 10)} 
  = {(3, 20), (6, 20)}     … I 
 

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)}     … II 
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Clearly I and II are different so the groupoid subset 
topological spaces *T  and *T  are non commutative. 

 
 Consider C = {(4, 21)}  *T  (or *T ) 
 
 We find both (A * B) * C and A * (B * C) 
 (A * B) * C  = ({(5, 3), 8, 4)} * {(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)}      … I 
 
 A * (B * C)  = A * ({(1, 10)} * {(4, 21)}) 
    = {(5, 3), (3, 4)} * {(1, 10) * (4, 21)} 
    = {(5, 3), (3, 4)} * {(1 * 4, 10 * 21)} 
    = {(5, 3), (3, 4)} * {(2, 18)} 
    = {(5, 3) * (2, 18), (3, 4) * (2, 18)} 
    = {(5 * 2, 3 * 18), (3 * 2, 4 * 18)} 
    = {(3, 9), (6, 18)}      …  II 
 
 
 I and II are distinct so (A * B) * C  A * (B * C) in general 
for A, B, C  *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)  C(Z4), * = (*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 = {(5iF, 3)} and B = {(6, 2iF)}  *T  (or *T ) 
 A * B  = {(5iF, 3)} * {(6, 2iF)} 
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    = {(5iF, 3) * (6, 2iF)} 
    = {(5iF *1 6)} * {(3 *2 2iF)} 
    = {(iF, 0)}       … I 
 
 Consider 
  B * A = {(6, 2iF)} * {(5iF, 3)} 
    = {(6, 2iF) * (5iF, 3)} 
    = {(6 *1 5iF, 2iF *2 3)} 
    = {(4, 2)}       … II 
 
 I and II are distinct, so A * B  B * A in general for A, B  

*T  (or *T ).  Thus the subset groupoid topological spaces are 
non commutative. 
 
 Let C = {(iF, 1)}  *T  (or *T ). 
 Consider (A * B) * C 
  = ({(5iF, 3)} * {(6, 2iF)}) * {(iF, 1)} 
 
 (using equation (I)) 
   = {(iF, 0)} * {(iF, 1)} 
   = {(iF, 0) * (iF, 1)} 
   = {(iF *1 iF, 0 *2 1)} 
   = {(3iF, 2)}        … I 
 
 Consider A* (B * C) = {(5iF, 3)} * ({(6, 2iF)} * {(iF, 1)} 
   = {(5iF, 3)} * {(6, 2iF) * (iF, 1)} 
   = {(5iF, 3)} * {(6 *1 iF, 2iF *2 1)} 
   = {(5iF, 3)} * {(4, 2)} 
   = {(5iF, 3) * (4, 2)} 
   = {(5iF *1 4, 3 *2 2)} 
   = (iF, 0)         …  II 
 
 I and II are distinct so (A * B) * C  A * (B * C) in general 
for A, B, C in *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 = {Z10(g1, g2), *, (3g1, 5g2) where 2

1g  = 0, 2
2g  = g2, 

g1g2 = g2g1 = 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 = {Z6  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 = {Z12  I, 
*, (5I, 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(Z19  I,  *, (3iF, 4 + 3I)}} 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(Z18)S3, *, (10, 0)}} be the subset groupoid.  

*T  and *T  are doubly non commutative as the subset 
topological spaces groupoid S of G and are non commutative. 
 
 For if A = {(3iF + 2)p1} and  
 B = {5iFp2 + (3iF + 5)} are in *T  (or *T ) where  
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p1 = 
1 2 3

1 3 2

 
 
 

 and p2 = 
1 2 3

3 2 1

 
 
 

 then  

 
A * B  = {(3iF + 2)p1}* {5iFp2 + (3iF + 5)} 

   = {(3iF + 2)p1  * (5iFp2 + 3iF + 5)} 
   = {(3iF + 2)p1 * 5iFp2 + (3iF + 2)p1 * (3iF + 5)} 
   = {(12iF + 2)p1 + (12iF + 2)p1} 
   = {(6iF + 4)p1}       … I 
 
Consider B * A = {5iFp2 + (3iF + 5)} * (3iF + 2)p1} 
   = {5iFp2 * (3iF + 2)p1 + (3iF + 5) * (3iF + 2)p1} 
   = {14iFp2 + (12iF + 14)}     … II 
 
 Since I and II distinct we see *T  and *T  are non 
commutative.  
 
Example 2.15:  Let S = {Collection of all subsets from the 
groupoid G = {Z37  I S(7), *, (3I + 7, 31I)}} 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 = {Z124S(5), *, (3g2, 0) where g2 = 

1 2 3 4 5

3 2 4 5 1

 
 
 

}} be  the subset groupoid. *T  and *T  are 

non commutative and non associative topological spaces. 
 
Example 2.17:  Let S = {Collection of all subsets from the 
groupoid G = {Z9  Z8  Z15, * = (*1, *2, *3), {{(3, 6), (2, 6), 
(10, 5)}} be the subset groupoid.   
 
 Let A = {(3, 2, 1), (5, 1, 8)} and  
 B = {(0, 3, 10)}  *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 *1 0, 2 *2 3, 1 *3 10), (5 *1 0, 1 *2 3, 8 *3 10)} 
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  = {(0, 6, 0), (6, 4, 5)}     … I 
 
 Consider  

B * A  = {(0, 3, 10)} * {(3, 2, 1), (5, 1, 8)} 
   = {(0, 3, 10) * (3, 2, 1), (0, 3, 10) * (5, 1, 8)} 
   = {(0 *1 3,  3 *2 2, 10*3 1), (0 *1 5, 3 *2 1, 10 *3 8)} 
   = {(0, 2, 0), (3, 4, 0)}    … II 
 
 I and II 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.  To, 

*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 = {(a1, a2, …, a9) | ai  G = {Z10, *, (5, 2)}}, 
1  i  9}} be the subset matrix groupoid.  
 

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

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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P = 

1

2

3

4

5

a

a

a

a

a

 
 
  
 
 
  

  ai  G = {Z6, *, (4, 2)}; 1  i  5}} 

 
be the subset matrix groupoid of P. 
 

 Let A = 

2 0

1 1

,0 2

4 3

3 4

    
    
         
    
    
        

  and B = 

4 1

5 0

,2 4

3 2

0 0

    
    
         
    
    
        

 be in *T  (or *T ). 

 

 We find A * B  = 

2 0

1 1

,0 2

4 3

3 4

    
    
         
    
    
        

 * 

4 1

5 0

,2 4

3 2

0 0

    
    
         
    
    
        

 

 

= 

2 4 2 1 0 4 0 1

1 5 1 0 1 5 1 0

* , * , * , *0 2 0 4 2 2 2 4

4 3 4 2 3 3 3 2

3 0 3 0 4 0 4 0

                
                
                                 
                
                
                                

 

 

= 

2* 4 2*1 0* 4 0*1

1*5 1*0 1*5 1*0

, , ,0* 2 0* 4 2* 2 2* 4

4*3 4* 2 3*3 3* 2

3*0 3*0 4*0 4*0
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= 

4 2 4 2

2 2 4 4

, , ,4 0 2 4

4 0 2 4

0 4 0 4

        
        
                 
        
        
                

   … I 

 

Consider B * A =  

4 1

5 0

,2 4

3 2

0 0

    
    
         
    
    
        

 * 

2 0

1 1

,0 2

4 3

3 4

    
    
         
    
    
        

 

 

= 

4 2 1 2 4 0 1 0

5 1 0 1 5 1 0 1

* , * , * , *2 0 4 0 2 2 4 2

3 4 2 4 3 3 2 3

0 3 0 3 0 4 0 4

                
                
                                 
                
                
                                

 

 

= 

4* 2 1* 2 4*0 1*0

5*1 0*1 5*1 0*1

, , ,2*0 4*0 2* 2 4* 2

3* 4 2* 4 3*3 2*3

0*3 0*3 0* 4 0* 4

        
        
                 
        
        
                

 

 

= 

2 2 4 4

4 2 4 2

, , ,2 2 0 2

2 4 0 2

0 0 2 2

        
        
                 
        
        
                

  ... II 
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 I and II are not equal so  *T  and *T  are non commutative 
subset column matrix groupoid topological spaces of finite 
order. 
 

 Let A = 

3

0

0

0

0

  
  
     
  
  
    

 and B = 

1

0

0

0

0

  
  
     
  
  
    

 and C = 

5

0

0

0

0

  
  
     
  
  
    

  *T   

(or *T ). 
 
 We first find  
 

(A * B) * C = 

3

0

0

0

0

   
   
                  

 * 

1

0

0

0

0

  
  
             

 * 

5

0

0

0

0

  
  
     
  
  
    

 

 
 

=  

3

0

0

0

0

 
 
  
 
 
  

 * 

1

0

0

0

0

 
 
  

 
 
  

 * 

5

0

0

0

0

  
  
     
  
  
    

 

 
 

= 

3*1

0

0

0

0

  
  
     
  
  
    

 * 

5

0

0

0

0
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=

2

0

0

0

0

  
  
     
  
  
    

 * 

5

0

0

0

0

  
  
     
  
  
    

 

 
 

= 

2 5

0 0

*0 0

0 0

0 0

    
    
         
    
    
        

 

 
 

= 

2*5

0

0

0

0

  
  
     
  
  
    

 = 

0

0

0

0

0

  
  
     
  
  
    

   … I 

 
 We now consider A * (B * C) =  
 
  

= 

3

0

0

0

0

  
  
     
  
  
    

 * 

1

0

0

0

0

   
   
                  

 * 

5

0

0

0

0
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= 

3

0

0

0

0

  
  
     
  
  
    

 * 

1 5

0 0

*0 0

0 0

0 0

    
    
         
    
    
        

 

 

= 

3

0

0

0

0

  
  
     
  
  
    

 * 

1*5

0

0

0

0

  
  
     
  
  
    

 

 

= 

3

0

0

0

0

  
  
     
  
  
    

 * 

2

0

0

0

0

  
  
     
  
  
    

 

 

= 

3* 2

0

0

0

0

  
  
     
  
  
    

 = 

4

0

0

0

0

  
  
     
  
  
    

   … II 

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



Non Associative Special Subset Topological Spaces…  47 
 
 
 
 
 

 

M = 

1 2 10

11 12 20

21 22 30

31 32 40

41 42 50

a a ... a

a a ... a

a a ... a

a a ... a

a a ... a

 
 
  
 
 
  

 ai  G = {C(Z18), *, (6, 0)}; 

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 = 

1 2 3 4

5 6 7 8

31 32 40

a a a a

a a a a

a a ... a

 
 
    

   
ai  G = {Z7  I, *, (3, 4)},  

 
1  i  40} 

 
be the subset matrix groupoid.  
 

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

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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M = 

1 2 6

7 8 12

13 14 18

19 20 24

28 29 30

31 32 36

a a ... a

a a ... a

a a ... a

a a ... a

a a ... a

a a ... a

 
 
 
 
 
 
 
 
  

 ai  G = {C(Z16  I), *, (8, 8)}; 

 
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 = {(a1 | a2 a3 | a4 a5 a6 | a7 a8) | ai  G = {Z15, *, (3, 
5)}, 1  i  8}} be the subset super matrix groupoid.   
 

We see To, 
*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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M = 

1

2

3

4

5

6

7

8

9

a

a

a

a

a

a

a

a

a

 
 
 
 
 
         

 ai  G = {C(Z7), *, (3, 4)}; 1  i  9}} 

 
be the subset super matrix groupoid.   
 

*T  and *T  are subset super matrix topological spaces 
which are both non associative and non commutative. 
 
Example 2.25:  Let S = {Collection of all subsets from the 
groupoid  
 

M = 

1 2 3 4 5 6 7 8

9 10 16

17 18 24

25 26 32

a a a a a a a a

a a ... ... ... ... ... a

a a ... ... ... ... ... a

a a ... ... ... ... ... a

 
 
    

 ai   

 
G = {Z9  I, *, (8, 4)}; 1  i  32}} 

 
be the subset groupoid.   
 

This To, 
*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  
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M = 

1 2 3

4 5 6

7 8 9

10 11 12

13 14 15

16 17 18

19 20 21

22 23 24

25 26 27

28 29 30

a a a

a a a

a a a

a a a

a a a

a a a

a a a

a a a

a a a

a a a

 
 
 
 
 
 
  
 
 
 
 
 
 
  

 ai  G = {C Z12  I, *, (3, 4)};  

 
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  
 
 

M = 

1 2 3 4 5

6 10

11 15

16 20

21 25

a a a a a

a ... ... ... a

a ... ... ... a

a ... ... ... a

a ... ... ... a

 
 
      

 ai  G = {Z6S(5), *, (3, 2g) 

 
 

where g = 
1 2 3 4 5

1 2 4 4 5

 
 
 

}; 1  i  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 = {(a1 a2 a3 a4 | a5 a6 a7  | a8 a9 | a10) | ai   

G = Z9S4, *, (4g, 3h); where g = 
1 2 3 4

2 1 4 3

 
 
 

,  

h = 
1 2 3 4

2 4 3 1

 
 
 

}, 1  i  10} } be the subset matrix 

groupoid.  S is non commutative and non associative. 
 
Example 2.29:  Let S = {Collection of all subsets from the 
super matrix groupoid  
 

M =

1

2

3

4

5

6

7

8

9

a

a

a

a

a

a

a

a

a

 
 
 
 
 
 
         

 ai  G = {Z36D2,7, *, (3a + ab2, 5ab3)}, 1  i  9}} 

 
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 = {([a1, b1], [a2, b2], [a3, b3], [a4, b4], 
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[a5, b5]) | ai, bi  G = {C (Z6  I), *, (3iF, 4I)}; 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  
 

M = 

1 1

2 2

3 3

4 4

5 5

6 6

[a b ]

[a b ]

[a b ]

[a b ]

[a b ]

[a b ]

 
 
 
 
 
 
 
 
  

 ai , bi  G = {Z12, *, (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  
 

M = 

1 1 2 2 3 3 4 4 5 5

6 6 10 10

11 11 15 15

16 16 20 20

21 21 25 25

[a b ] [a b ] [a b ] [a b ] [a b ]

[a b ] ... ... ... [a b ]

[a b ] ... ... ... [a b ]

[a b ] ... ... ... [a b ]

[a b ] ... ... ... [a b ]

 
 
      

 ai , bi  

 
G = {C (Z13  I) (S4  D2,10), *, (3I(g, ab3), (5 + 2I) (1, b7)) 

 

where g = 
1 2 3 4

2 3 4 1

 
 
 

 }, 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  
 

P = i
i

i 0

a x







 ai  G = {Z15, *, (3, 9)}}} 

 
be the subset groupoid.  *T , *T  and To are subset topological 

groupoid spaces of infinite order.  *T  and *T  are both non 
associative and non commutative. 
 
 Let A = {3x2 + 4}, B = {7x} and C = {2x4}  *T  (or *T ). 
  Now A * B  = {3x2 + 4} * {7x} 
     = {(3x2 + 4) * 7x}  
     = {9x2 + 12 + 63x} 
     = {9x2 + 3x + 12}     … I 
 
   B * A  = {7x} * {3x2 + 4} 
     = {21x + 27x2 + 36} 
     = {6 + 6x + 12x2}      … II 
 
 I and II are distinct so the topological spaces *T  and *T  
are non commutative. 
 
 Consider (A * B) * C  = ({3x2 + 4} * {7x}) * {2x4} 
  = {9x2 + 3x + 12} * {2x4}  (Using equation I) 
  = {27x2 + 9x + 36 + 18x4} 
  = {12x2 + 9x + 6 + 3x4}  …  (a) 
 
 Consider A * (B * C) 
  = {3x2 + 4} * ({7x} * {2x4}) 
  = {3x2 + 4} * {21x + 18x4} 
  = {3x2 + 4} * {6x + 3x4} 
  = {(3x2 + 4) * {3x4 + 6x)} 
  = {18x2 + 12 + 27x4 + 54x} 
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 = {3x2 + 12 + 12x4 + 6x}   … (b) 
 
(a) and (b) are distinct so A * (B * C)  (A * B) * C in general 
for A, B, C  *T  (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 = i
i

i 0

a x







 ai  Z6  I, *, (5, 1)}} be 

the  subset groupoid. *T , *T  and To 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 

groupoid polynomial M = i
i

i 0

a x







 ai  G = {Z10 (S7  D2,11); *, 

(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 = i
i

i 0

a x







 ai  G = {(Z15   Z9)S7, * = (*1, *2); ((2, 

7), (3, 6))}}} be the subset groupoid. 
 
 *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+  {0}, *, (3, 2)} be the subset groupoid.   
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Clearly To, 
*T  and *T  are subset groupoid topological 

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

 

 If A = {5, 2 , 10} and B = {1, 7}  *T  (or *T ) then  

 A * B = {5, 2 , 10} * {1, 7} 

 = {5 * 1, 2  * 1, 10 * 1, 2  * 7, 5 * 7, 10 * 7} 

 = {17, 3 2 +2, 32, 3 7  + 14, 29, 51}  *T  (or *T ). 
  

 Now B * A = {1, 7} * {5, 2 , 10} 

 = {1 * 5, 1 * 2 , 1*10, 7 * 5, 7 * 2 , 7 * 10} 

 = {13, 3 + 2 2 , 23, 31, 2 2 + 21 + 41}  *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+  I  {0}, *, (7I, 12)}} be the subset 
groupoid.   
 

Clearly To, 
*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+  {0})S7, *, (7g1 + 6g2, 10g3 + 4) where  
 

g1 = 
1 2 3 4 5 6 7

2 1 3 4 6 7 5

 
 
 

, g2 = 
1 2 3 4 5 6 7

1 3 2 4 5 6 7

 
 
 

  

 

and g3 = 
1 2 3 4 5 6 7

1 4 3 6 5 2 7

 
 
 

  S7}}} 
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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+  I) (D2,7  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  
 

M = 

1

2

15

a

a

a

 
 
    


 ai  G = Z+  I  {0}, *, (I, 3)}; 1  i  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  
 

M = 

1

2

3

4

5

6

7

a

a

a

a

a

a

a

 
 
 
 
 
 
 
 
 
  

 ai  Z+ I  {0}S4, *, (3, 6I)}, 1  i  7}} 

 
 

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 = {(a1 a2 a3 a4 | a5 a6 a7 | a8 a9 | a10) | ai 
 G = {(Z+  {0}) (S5  D2,8), *, (3, 4)}, 1  i  10}} be the 
subset groupoid of infinite order.   
 

All the three topological spaces To, 
*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  
 
 

M = 

1 2 3

4 5 6

7 8 9

10 11 12

13 14 15

16 17 18

19 20 21

22 23 24

a a a

a a a

a a a

a a a

a a a

a a a

a a a

a a a

 
 
 
 
 
 
 
 
 
 
 
  

 ai  G = {CQ  I  {0}) (g1, g2), 

 
2
1g  = 0, 2

2g  = g2, g1g2 = g2g1 = 0, *, (3g1, 4/7g2)}; 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 = 

1 2 3 4

5 6 7 8

9 12

13 16

17 20

a a a a

a a a a

a ... ... a

a ... ... a

a ... ... a

 
 
  
 
 
  

 ai  G = {R+  I  {0}S10, *,  

(0, 3I)}, 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 L9(8)} be the subset 
loop groupoid of finite order.  The topological loop groupoid 
subset spaces of finite order associated with S are To, 

*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 
To 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 Ln(m)  Ln.   
 
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 L19(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 L19(18)} be the 
subset loop groupoid.   
 

We see To, 
*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 L23(7)} be the 
subset loop groupoid of finite order.  To, 

*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 Zn, n fixed we can construct 
several groupoids G depending on the (t, s) which are used and 
G = {Zn, *, (t, s), t, s  Zn}, if we take t = s = 1 then in that case 
G will be a semigroup. 
 
 Thus we can in case the loop L5(m)  L5 have only 3 loops 
L5(4), L5(3) and L5(2).   
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These 3 loops pave way for 9 topological subset loop 
groupoid spaces of which To 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 = {Z10, *, (2, 4)}} be the subset groupoid.   
 

To, 
*T  and *T  are three subset groupoid topological spaces 

of S.   
 

We see if G = {Z10, *, (2, 4)} is replaced by G = {Z10, *, (5, 
1)}  we see To of both G and G1 will be the same *T  and *T of 
G and G1 will be different. 
 
 In view of this we have the following theorem. 
 
THEOREM 2.2:  Let S = {Collection of all subsets from the 
groupoid n

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

be subset groupoids for varying (t, s)  Zn. 
 

(i) To of all subset groupoids topological spaces 
for varying (t, s) are one and the same. 

(ii) *T  and *T  of subset groupoid topological 

spaces of n
( t ,s )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 Gi = {Z4, *, (i, 0)}} be the subset groupoids;  i = 1, 2, 
3. *T  and *T  for each Gi is distinct. 
 
 Let A = {3} and B = {2}  *T  (or *T ); A * B in case G1 is 
used is given by  
 

A * B = {3} * {2} = {3 * 2} = {3}     … 1 
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 Suppose G2 is used then  
 
   A * B  = {3} * {2} 
     = {3 * 2} 
     = {6 (mod 4)} 
     = {2}       … 2 
 
 Suppose G3 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 G1 = {Z5, (2, 0), *} (or G2 = {Z5, (0, 2), *} or G3 = 
{Z5, (3, 0), *} or G4 = {Z5, (0, 3), *} or G5 = {Z5, (4, 0), *} or 
G6 = {Z5, (0, 4), *} or G7 = {Z5, (3, 2), *}} be the subset 
groupoid.   
 
 Let To, 

*T  and *T  be the subset groupoid topological 
spaces of S.   
 

We see To 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. 
 
 Let A = {3} and B = {2}  *T  (or *T ). 
 
 Take A = {3} and B = {2} from the groupoid G1 of *T . 
 
   A * B  = {3} * {2}  
     = {3 * 2} = {1}  … (1) 
 
 Suppose A, B  be associated with *T  (or *T ) of G2. 
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   A * B  =  {3} * {2} 
     = {3 * 2}  
     = {4}     …  (2) 
 
 Let A, B be associated with the groupoid G5 
   A * B  =  {3} * {2} 
     = {3 * 2}  
     = {2}     …  (3) 
 
 Now if A, B be associated with G7  
   A * B  =  {3} * {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 S1 or S2 or S3 = {Collection of all subsets 
from the loop L5(4) (or L5(3) or L5(2))} respectively be the 
subset loop groupoid of S1 (or S2 or S3). 
 
 To for all the three subset groupoids S1, S2 and S3 are 
identical. 
 Now we show *T  and *T  for S1, S2 and S3 are distinct. 

 Let A = {3} and B = {5}  *T  (or *T ). 
 
 Suppose A, B are associated with the loop L5(4). 
 
   A * B  = {3 * 5} 
     = {1}   … (1) 
 
 For if A, B are subsets associated with the loop L5(2) then  
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   A * B  = {3} * {5} 
     = {3 * 5} 
     = {2}   … (2) 
 
 
 If A, B are subsets associated with the loop L5(3) then 
 
   A * B  = {3} * {5} 
     = {3 * 5} 
     = {4}   … (3) 
 
 We see the equations (1) (2) and (3) are distinct so the six 
topological spaces are different.   
 

Thus associated with the loops in L5 we have six different 
non associative subset loop groupoid topological spaces 
associated with loops in L5. 
 
THEOREM 2.3:  Let  
S = {Collection of all subsets from the loops Lp(m)  Lp} ;  
2  m  p–1; p a prime.  Associated with loops Lp 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 
Ln(m)  Ln(n an odd composite number)} be the subset loop 
groupoid. 
 
 If n = k1 1

1 2 kp p ,..., p   then associated with S we have exactly 

i

k
1

i i
i 1

2 ( p 2 )p 



  number of distinct subset loop groupoid 

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, Ln, the class of loops has only 

one commutative loop and |Ln|  = i

k
1

i i
i 1

(p 2)p 



 . 

 
 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. 

 
 Thus we say if the basic loop Ln(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 L7(4)  Ln} be the 
subset loop groupoid.   
 

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

 
Follows from the simple fact L7(4) is a commutative loop 

given by the following table: 
 

* e 1 2 3 4 5 6 7

e e 1 2 3 4 5 6 7

1 1 e 5 2 6 3 7 4

2 2 5 e 6 3 7 4 1

3 3 2 6 e 7 4 1 5

4 4 6 3 7 e 1 5 2

5 5 3 7 4 1 e 2 6

6 6 7 4 1 5 2 e 3

7 7 4 1 5 2 6 3 e
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 Thus if we define by Cn(
*T ) (and Cn(

*T )) the class of all 

loop groupoid subset topological spaces *T  and *T  
respectively built over the loop in  
Ln = {(Ln(m) | (m, n) = (m – 1, n) = 1, 2  m  n}.   
 
Example 2.56:  Let  
S = {Collection of all subsets from the loop L29(7)} be the 
subset groupoid.  The subset groupoid topological spaces *T  

and *T are Smarandache strictly non commutative. 
 
 We see L29(7) is a strictly non commutative loop so the 
subset loop groupoid S contains a proper subset.  
P = {{e}, {g1}, {g2}, …, {g29}}  S is such that P is a strictly 
non commutative subset loop.   
 

Hence S is a Smarandache subset strictly non 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 L25(2)} be the 
subset loop groupoid of the loop L25(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 L127(2)} be the 
subset loop groupoid of the loop L127(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 L337(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 Ln(m)  Ln} be the 
subset loop groupoid of the loop Ln(m)  Ln. 
 
 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 Ln(m) in Ln 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 L25(24)}  be the 
subset loop groupoid of the loop L25(24).  S is a Smarandache 
subset left alternative loop groupoid as L25(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 
groupoid topological spaces of S. 
 
Example 2.62:  Let  
S = {Collection of all subsets from the loop L13(12)} be the 
subset loop groupoid of the loop L13(12). 
 
 Clearly S is a Smarandache left alternative subset loop 
groupoid as the loop L13(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 Ln(n–1)  Ln} be the 
subset loop groupoid of the loop Ln(n–1). 
 

(1) S is 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 Ln viz. Ln(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 Ln 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 
L7(3) given by the following table. 
 

* e 1 2 3 4 5 6 7

e e 1 2 3 4 5 6 7

1 1 e 4 7 3 6 2 5

2 2 6 e 5 1 4 7 3

3 3 4 7 e 6 2 5 1

4 4 2 5 1 e 7 3 6

5 5 7 3 6 2 e 1 4

6 6 5 1 4 7 3 e 2

7 7 3 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}}  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 L13(4)} be the 
subset loop groupoid S is a S-WIP subset loop groupoid of the 
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WIP loop L13(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 L21(5)} be the 
subset loop groupoid of the WIP loop L21(5).  S is a S-WIP 
subset loop groupoid. So *T  and *T  are S-subset WIP loop 
groupoid topological spaces of L21(5). 
 
Example 2.67:  Let  
S = {Collection of all subsets from the loop L31(6)} be the 
subset loop groupoid of the WIP loop L31(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 L43(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 L57(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 m2 – m + 1 = t is always odd and those 
m’s give Lt(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 L29(7)} be the 
subset loop groupoid of the loop L29(7).  L29(7) is a strictly non 
commutative loop so S is a S-strictly non commutative subset 
loop groupoid of L29(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 L21} be the subset 
loop groupoid.  
 
 None of the loops in L21 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 L79(8)} be the 
subset loop groupoid.  S is a S-strictly non 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 Ln where n =   k1 1

1 2 kp p ,..., p } be the 
collection of all subset loop groupoids of the loops in Ln.   
 

(i) C(S) contains exactly N = i

k
1

i i
i 1

( p 3 )p 



  number of 

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 Ln 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:  Let n = a prime 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 = {Z24, *, (2, 0)}} be the subset groupoid of the 
groupoid. *T , *T  and To are the subset groupoid topological 
spaces of S. 
 

 Now let M = {Collection of all subsets from the 
subgroupoid P = {2Z24, *, (2, 0)}  G}  S be the subset 
subgroupoid of S. 
 

 Associated with M are the Mo, 
*M  and *M   the subset 

groupoid topological subspaces of To, 
*T  and *T  respectively. 

 
Example 2.74:  Let S = {Collection of all subsets from the 
groupoid G = {Z36, *, (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 To, 

*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  
 

M = 
1 2 10

11 12 20

21 22 30

a a ... a

a a ... a

a a ... a

 
 
 
  

 ai  G = {Z12  IS5, *, (2, I)}; 

1  i  30}}  
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be the subset groupoid.  
 

All the three subset groupoid topological spaces *T , *T  and 
To contain atleast 30 subspaces each of which are distinct. 
 
Example 2.76:  Let S = {Collection of all subsets from the 
matrix groupoid M = {(a1, a2, … a20) | ai  L295(2), 1  i  20}} 
be the subset groupoid.  To, 

*T  and *T  has atleast several 
subset groupoid topological subspaces. 
 
 W = {Collection of all subsets from P = {(a1 a2 a3 a4 a5 0 0 
… 0) | ai  L295 (2); 1  i  5}}  S give way to subset groupoid 
topological subspaces. 
 
Example 2.77:  Let  
S = {Collection of all subsets from the loop L5(2)} be the subset 
groupoid. To, 

*T  and *T  are subset topological spaces and they 
have 5 subspaces each which are associative.  
 
 Let Wi = {Collection of all subsets from the subgroup {e, 
gi}  L5(2)} be the subset subgroupoid.  Associated with Wi,  
1  i  5 we have topological subspaces of To, 

*T  and *T  all of 
which are associative and Wi’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 L15(8)} be the 
subset groupoid. To, 

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

They have subset topological subspaces which are 
associative and commutative.  For instance Wi = {{e}, {e, gi}, 
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{gi}, }  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  
 
 
 
             or 
 
 
 
 
 
 So *T  and *T  are S-subset groupoid topological spaces.  
Apart from this we have collection of all subsets from the 
subloop H1(5) = {e, 1, 6, 11}  L15(8). 
 
 W = {{e}, {1}, {6}, {11}, {e, 1}, {e, 11}, {e, 6},{1, 6}, {1, 
11}, {6, 11}, {e, 1, 6}, {e, 1, 11}, {e, 6, 11}, {1, 11, 6}, {e, 1, 6, 
11}}  {}.   
 

This collection from a topological subspace of To, 
*T  and 

*T .  The trees associated with this subspace is  
  
  
 
  
 
  
 
  
  
  
  
 
 

 {e,gi} 

 {g1} {e}

 {} {}

 {e,gi} 

{g1} {e} 


{e,1,6,11} 

 
{e,1,11} 

 
{6,1,11} 

 
{e,1} 


{e,6,11} 


{e,1,6} 

 
{1,11} 

 
{e,11
}


{e,6}


{e, 
11} 


{6,11}


{e,6}


{e,1}


 {1,6}


{1,6}

 
{1,11} 

 
{6,11} 

 
{e} 

 
{1} 

 
{11} 

 
{e} 


{e} 


{11}
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This subspace given by W is 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 = {(a1, a2, …, a11) | ai  L15(8); 1  i  11}} 
be the subset groupoid.  
 

To, 
*T  and *T  has several subset groupoid topological 

spaces of finite order as o(S) < . 
 
 
THEOREM 2.8:  Let S = {Collection of all subsets from a loop 
Ln(m) (or matrices with entries from Ln(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. 
 
 (ii) 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 HTo, H

*T  and H
*T .   

 
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 = {Z6, *, (3, 0)}} be the subset groupoid.  H1 = {{0, 
2, 4}  Z6, *, (3, 0)}  G is a subgroupoid of G. 
 
 Let M1 = {Collection of all subset set ideals of S over the 
subgroupoid H1 of G} 
 
 = {{0}, {0, 2}, {0, 4}, {0, 3}, {3}, {0, 2, 4}, {0, 2, 3} and 
so on}  S.   
 

We have
1H oT , 

1

*
H T  and  

1

*
H T  to be the subset set ideal 

groupoid topological spaces of S over the subgroupoid H1 of G. 
 
 Similarly consider H2 = {0, 3, 1}  G, the subgroupoid of 
G.  Collection of  all subset set groupoid ideals of S over the 
subgroupoid H2 is M2 = {{0}, {0, 1, 3}, {0, 2}, {0, 4}, {0, 2, 4}, 
{0, 1, 3, 2, 4} and so on}.   
 

Thus we have using M2 the subset set ideal groupoid 
topological spaces 

2H oT , 
2

*
H T  and  

2

*
H T   over the subgroupoid 

H2 of G. 
 
Example 2.81:  Let S = {Collection of all subsets from the 
groupoid G = {Z15  I, *, (0, 5)}} be the subset groupoid of G. 
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 Clearly H1 = {Z15}, H2 = {0, 5, 10} and H3 = {0, 3, 6, 9, 12} 
are some of the  subgroupoids of G.   
 

We see related with these subgroupoids we can have 
iH oT , 

i

*
H T  and  

i

*
H T  to be subset set ideal groupoid topological 

spaces over the subset subgroupoids Hi, 1  i  3. 
 
Example 2.82:  Let  
S = {Collection of all subsets from the loop; L45(8)} be the 
subset loop groupoid.  We see Hi = {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 L45(8) has other subloops like Hi(9), Hi(3), Hi(5) and 
Hi(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 L43(9)} be the 
subset groupoids.  Hi = {e, gi}; gi L43 (9) \ {e}; 1  i  43 are 
subloops and each 

iH oT , 
i

*
H T  and  

i

*
H T ; subset set ideal 

topological groupoid spaces over Hi 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 = {(a1, a2, a3, a4, a5) | ai  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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M = 

1 2

3 4

5 6

7 8

9 10

11 12

13 14

a a

a a

a a

a a

a a

a a

a a

 
 
 
 
 
 
 
 
 
  

 ai  L25(4); 1  i  14}} 

 
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  
 

M = 

1 2 10

11 12 20

21 22 30

31 32 40

41 42 50

a a ... a

a a ... a

a a ... a

a a ... a

a a ... a

 
 
  
 
 
  

 ai  L129(8); 1  i  50}} 

 
be the subset groupoid of M.   
 

Since M has several subgroupoids associated with each of 
the subgroupoids Hi of M we have subset set ideal topological 
groupoid spaces over Hi, viz., 

iH oT , 
i

*
H T  and  

i

*
H T . 

 
Example 2.87:  Let S = {Collection of all subset from the 
matrix groupoid  
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M = 
1 2 15

16 17 30

31 32 45

a a ... a

a a ... a

a a ... a

 
 
 
  

 ai  G = {CZ48  I, *, 

 
(4iF, 28I)}; 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  
 

M = 

1 2 9

10 11 18

73 74 81

a a ... a

a a ... a

...

a a ... a

 
 
    

  
 ai  G = {C(Z40), *, (10, 30iF); 

 
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  L27(8)}} be the subset 
groupoid.  M has subgroupoids Hi, so associated with Hi we 
have subset set ideal topological groupoid spaces. 
 
Example 2.90:  Let S = {Collection of all subsets from the 
groupoid M = {([a1, b1], [a2, b2], …, [a9, b9]) | ai, bi  L149 (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  
 

M = 

1 1 2 2

3 3 4 4

15 15 16 16

[a ,b ] [a ,b ]

[a ,b ] [a ,b ]

[a ,b ] [a ,b ]

 
 
    

 
 ai  G = {Z486, *, (400, 0)}; 

 
 1  i  16}}  

 
be the subset groupoid.   
 

As M has several subgroupoids Hi, we have several subset 
set ideal groupoid topological spaces over Hi’s. 
  
Example 2.92:  Let S = {Collection of all subsets from the 
polynomial groupoid  
 

M = i
i

i 0

a x







  ai  G = {Z43  I, *, (40, 3)}}} 

 
be the subset groupoid. 
 



80 Subset Non Associative Topological Spaces  
 
 
 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 

polynomial groupoid M = i
i

i 0

a x







 ai  L47 (3)}} be the subset 

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 = i
i i

i 0

[a ,b ]x







  ai, bi  

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 = i
i i

i 0

[a ,b ]x







  ai, bi  G = {C 

(Z48  I)S4; *, (4, 40)}}}be 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.  S is a set 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). 
(ii) 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 = {Z19, *, (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 = {Z18, *, (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 (Z12), *, (3, 2iF)}} 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 = {Z13  I, *, (5, 6I)}} be the subset groupoid. 
 
 Study questions (i) to (v) of problem 2 for this S. 
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7. Let S = {Collection of all subsets from the groupoid  

G = {Z13  I , *, (7I, 8I)}} be the subset groupoid.   
 
 Study questions (i) to (v) of problem 2 for this S. 
 
8. Let S = Collection of all subsets from the groupoid  

G = {Z13  I, (8, 9), *}} be the subset groupoid.  
 
 Study questions (i) to (v) of problem 2 for this S. 
 
9. How many subset groupoid topological spaces (distinct) 

can be obtained from G = {Z16, *, (t, s); t, s  Z6 only t = 
s = 1 makes G to be a semigroup}? 

 
10. Study question (9) when Z19 is used. 
 
11. Let S = {Collection of all subsets from the groupoid  

G = {Z12  I, *, (5I, 2)}} be the subset groupoid.  
 
 Study questions (i) to (v) of problem 2 for this S. 
 
12. If G in problem (11) S is replaced by G1 = {Z12  I, *, 

(7I, 5I+2)}, study questions (i) to (v) of problem 2 for this 
S. 

 
 Also compare the spaces in (11) and (12). 
 
13. Let S = {Collection of all subsets from the groupoid  

G = {C(Z45), *, (10, 20iF)}} be the subset groupoid. 
 

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

20), study questions (i) to (v) of problem 2 for this 
S. 

(iii) Compare both the sets of topological spaces. 
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14. Let S = {Collection of all subsets from the groupoid  
G = {CZ14  I), *, (10, 2I)}} be the subset groupoid of 
the groupoid G.  

 
 Study questions (i) to (v) of problem 2 for this S. 
 
15. Let S1 = {Collection of all subsets from the groupoid  

G = {C(Z14  I), *, (10, 2iF)}} be the subset groupoid of 
the groupoid G. 

 
(i) Study questions (i) to (v) of problem 2 for this S. 
(ii) Compare S in problem 14 with S1 in this problem 

15. 
 
16. Let S = {Collection of all subsets from the  groupoid  

G = {Z12  Z10, * = (*1, *2); ((5, 6), (2, 5))}} be the subset 
groupoid. 

 
 Study questions (i) to (v) of problem 2 for this S. 
 
17. Let S = {Collection of all subsets from the groupoid  

G = {Z5S7, *, (1+g1, 4 + 3g2); where  
 

g1 = 
1 2 3 4 5 6 7

2 1 4 3 6 7 5

 
 
 

 and  

 

g2 =
1 2 3 4 5 6 7

2 3 4 5 6 7 1

 
 
 

}} be the subset groupoid.  

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

18.  Let S = {Collection of all subsets from the groupoid  
G = {C(Z20)D2,7, *, (3iFa + 2b2, 5ab3 + 8iF)}} be the subset 
groupoid.  

 
 Study questions (i) to (v) of problem 2 for this S. 
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19. Let S = {Collection of all subsets from the groupoid  

G = {Z15 (S(3)  D2,7), *, (5, 10)}}} be the subset 
groupoid.   

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

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

G = {C(Z9) (S(5)  D2,8), *, (8iF, 3iF)}} be the subset 
groupoid. 

 
(i) Study questions (i) to (v) of problem 2 for this S. 
(ii) How many different groupoids can be built using 

C(Z9) (S(5)  D2,8)? 
 

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

 
22. Let S = {Collection of all subsets from the polynomial 

groupoid P = i
i

i 0

a x







 ai  G = {Z12, *, (7, 0)}}} be the 

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. 

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

groupoid M = {(a1, a2, a3, a4, a5) | ai  G = {ZZ40, *, (10, 
30)}, 1  i  5}} be the subset row matrix groupoid. 

 
(i) Study questions (i) to (v) of problem 2 for this S. 
(ii) Show S has subset zero divisors.  
(iii) Show *T  and *T  have subset topological zero 

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

 

M = 

1

2

12

a

a

a

 
 
    


 ai  G= {C(Z15) *, (8, 7iF) } 1  i  12}}  

 
be the subset  groupoid. 

 
 Study questions (i) to (iii) of problem 23 for this S.  
 
25. Let S = {Collection of all subsets from the matrix 

groupoid  
 

M = 
1 2 15

16 17 30

31 32 45

a a ... a

a a ... a

a a ... a

 
 
 
  

 ai  G = {Z10 S4, *,  

 

(3 + 2g1 + 5g2, 7g4 + 6g3 + 1) where  g1 = 
1 2 3 4

2 3 4 1

 
 
 

,  

 

g2 = 
1 2 3 4

4 3 2 1

 
 
 

, g3 = 
1 2 3 4

2 3 1 4

 
 
 

,  

 

g4 = 
1 2 3 4

2 4 3 1

 
 
 

} 1  i  45} be the subset groupoid. 

 
 Study questions (i) to (iii) of problem 23 for this S. 
 
26. Let S = {Collection of all subsets from the groupoid 

matrix  
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M = 

1 2 6

7 8 12

13 14 18

19 20 24

25 26 30

31 32 36

a a ... a

a a ... a

a a ... a

a a ... a

a a ... a

a a ... a

 
 
 
 
 
 
 
 
  

 ai  G = {C(Z12) D2,7, *, (3iF  

 
+ 2ab + 5b3, 10iF + 5ab2 + ab3); a, b  D2,7}, 1  i  36}} 
be the subset groupoid.  

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

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

groupoid M = 

1

2

3

4

5

6

7

a

a

a

a

a

a

a

 
 
 
 
 
 
 
 
 
  

ai  G = {C(Z15  I; *, (5I, 10 +  

 
5I), 1  i  7}} be the subset super matrix groupoid.  

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

28. Let S = {Collection of all subsets from the super matrix 
groupoid M = {(a1 | a2 a3 a4 a5 | a6 a7 a8 | a9 a10 | a11) | ai  
G = {C(Z4  I; *, (3 + 4iF + 10I, 15IiF + 14iF + 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. 
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29. Let S = {Collection of all subsets from the super matrix 
groupoid  

 

M = 

1 2 3 4 5 6 7 8 9

10 18

19 27

28 36

37 45

46 54

a a a a a a a a a

a ... ... ... ... ... ... ... a

a ... ... ... ... ... ... ... a

a ... ... ... ... ... ... ... a

a ... ... ... ... ... ... ... a

a ... ... ... ... ... ... ... a

 
 
 
 
 
 
 
 
  

 ai  G  

 
= {C(Z5  I D2,11, *, (3Ia + 2 + 5I + 3iF + 2iFI ab3, 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. 
 

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

groupoid M =

1 2 3 4 5

6 10

11 15

16 20

21 25

a a a a a

a ... ... ... a

a ... ... ... a

a ... ... ... a

a ... ... ... a

 
 
  
 
 
  

 ai  G =  

 
{C(Z12  I), *, (5I + 3 , + 4iF + 6iFI, 6)}; 1  i  25}} be  
 
the subset super matrix groupoid.   

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

31. Let S = {Collection of all subsets from the polynomial 

groupoid M = i
i

i 0

a x







  ai  G = C(Z10  I), *, (3 + 2iF + 

4, 6iFI + 7I + 2iF)}} be the subset matrix groupoid.   
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Study questions (i) to (iii) of problem 23 for this S. 
 

32. Study S in problem 31 if G is replaced by  
G = {Z10, *, (5, 4)} and compare both. 

 
33. Let S = {Collection of all subsets from the loop L21(11)} 

be the subset loop groupoid. 
 

(i) Find o(S). 
(ii) 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? 

 
34. Let S = {Collection of all subsets from the loop L29(15)}} 

be the subset loop groupoid.  
 

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

35. Let S = {Collection of all subsets from the loop L15(8)} be 
the subset loop groupoid.  

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

 
36. Let S = {Collection of all subsets from the loop L19(7)} be 

the subset loop groupoid.  
 

Study questions (i) to (iv) of problem 33 for this S. 
 
37. Can there be a finite subset loop groupoid which is a 

Smarandache Bol subset groupoid? 
 
38. 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? 
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39. Study the problem 37 in case of infinite subset groupoid.  
 
40. Let S = {Collection of all subsets from the loop L27(8)} be 

the subset loop groupoid.  
 

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

41. Let S = {Collection of all subsets from the loop L123(8)} 
be the subset loop groupoid.  

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

42. Let S = {Collection of all subsets from the loop L5(2)  
L23(9)} be the subset loop groupoid.  

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

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

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

groupoid. 
 
45. Let  

C(S) = {Collection of all subsets of the loops Ln(m)  Ln}  
be the collection of all subsets loop groupoid.   

 
(i) How many of them have S-subset WIP topological 

spaces associated with them? 
(ii) 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. Let C(S) = {Collection of all subsets from the loops L219} 

= {Collection of all subset loop groupoids of the loops 
L219(m)  L219}.  

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

 
47. Let C(S) = {Collection of all subset loop groupoids from 

the loop in L43}.  
 

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

48. Let C(S) = {Collection of all subset loop groupoids from 
the class of loops L279}; 

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

which are strictly non commutative.  
 

49. Let S = {Collection of all subset loop groupoids from the 
class of loops in L73} 

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

C(S). 
(ii) Show only one S  C(S) is such that the subset loop 

groupoid topological spaces *T  and *T  are S-
strictly non commutative. 

 
50. Let C(S) = {Collection of all subset loop groupoids from 

the class of loop L451}.  
 

Study questions (i) to (v) of problem 45 for this C(S). 
 
51. 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. 
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52. 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. 
 

53. Let S = {Collection of all subsets from the loop L125(9)} 
be the subset loop groupoid.  

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

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

groupoid M = 

1

2

3

18

a

a

a

a

 
 
  
 
 
  


ai  L15(8), 1  i  18}} be the  

 
subset groupoid.  

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

55. Let S = {Collection of all subsets form the matrix  
 

groupoid M = 

1 2 10

11 12 20

21 22 30

31 32 40

41 42 50

a a ... a

a a ... a

a a ... a

a a ... a

a a ... a

 
 
  
 
 
  

 ai  L43(9),  

 
1  i  50}} be the subset loop groupoid.  

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

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

1 2 3 4

5 6 7 8

9 10 11 12

13 14 15 16

a a a a

a a a a

a a a a

a a a a

 
 
    

 ai  L219(38),  

 
1  i  16}} be the subset groupoid.  

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

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

groupoid M = i
i

i 0

a x







  ai L49(9)}} be the subset 

groupoid.  
 

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

58. Let S = {Collection of all subsets from the polynomial 

groupoid M = i
i

i 0

a x







  ai L47(9)}} be the subset 

groupoid.  
 

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

59. Let S = {Collection of all subsets from the polynomial 

groupoid M = i
i

i 0

a x







  ai L7(3)  L13(7)}} be the subset 

groupoid.  
 

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

60. Let S = {Collection of all subsets from the polynomial 
groupoid G = {[a, b] | a, b  L254 (7)}} be the subset 
interval groupoid.  

 
Study questions (i) to (iv) of problem 33 for this S. 
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61. Let S = {Collection of all subsets from the interval  
 

groupoid G = 

1 1

2 2

9 9

[a b ]

[a b ]

[a b ]

 
 
    


 ai, bi  L89(9); 1  i  9}}  be  

 
the subset groupoid.  

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

62. Let S = {Collection of all subsets from the interval 
groupoid G = {((a1, b1), (a2, b2), …, (a10, b10)) | ai, bi  
L29(8); 1  i  10}}  be the subset groupoid.  

 

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

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

 

G = 
1 1 2 2 3 3 10 10

11 11 12 12 13 13 20 20

21 21 22 22 23 23 30 30

[a b ] [a b ] [a b ] ... [a b ]

[a b ] [a b ] [a b ] ... [a b ]

[a b ] [a b ] [a b ] ... [a b ]

 
 
 
  

 ai, bi   

 

L143(8); 1  i  30}}  be the subset groupoid.  
 
Study questions (i) to (iv) of problem 33 for this S. 
 

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

groupoid G = 

1 1 6 6

7 7 12 12

13 13 18 18

19 19 24 24

25 25 30 30

31 31 36 36

[a b ] ... [a b ]

[a b ] ... [a b ]

[a b ] ... [a b ]

[a b ] ... [a b ]

[a b ] ... [a b ]

[a b ] ... [a b ]

 
 
 
 
 
 
 
 
  

 ai, bi  L29(19);  
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1  i  36}}  be the subset groupoid.  
 

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

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

groupoid G = 

1 1

2 2

19 19

[a b ]

[a b ]

[a b ]

 
 
    


 ai, bi  G = {Z9S3, *, (7g1 + g2  

 

+ 3g3, 4g2 + 5g4); 1  i  19}; g1 = 
1 2 3

1 3 2

 
 
 

,  

 
 

g2 = 
1 2 3

3 2 1

 
 
 

, g3 = 
1 2 3

2 1 3

 
 
 

 and g4 = 
1 2 3

2 3 1

 
 
 

}}  

 
be the subset groupoid.  

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

66. Let S = {Collection of all subsets from the interval matrix 
groupoid M = {([a1, b1], [a2, b2], …, [a19, b19])) | ai, bi  G 
= {C(Z11  I) D2,7, *, (3a + 5iFb + 7Iab3 + 8IiF, 10iF + 
3IiF ab5 + 3b3); 1  i  19}} be the subset groupoid.  

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

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

groupoid M =  
1 1 12 12

13 13 24 24

25 25 36 36

[a b ] ... [a b ]

[a b ] ... [a b ]

[a b ] ... [a b ]

 
 
 
  

 ai, bi  C =  
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{C(Z15); *, (iF, 8 + 7iF)} 1  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  
 
 

interval matrix M =  

1 1 2 2 7 7

8 8 9 9 14 14

43 43 44 44 49 49

[a b ] [a b ] ... [a b ]

[a b ] [a b ] ... [a b ]

[a b ] [a b ] ... [a b ]

 
 
    

  
  

 
ai, bi  G = {C(Z18  I) D2,11, *, (10I, 2iF) 1  i  49}}  be  
the subset groupoid.  

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

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

matrix groupoid G =  
 

1 1 2 2 3 3 4 4 5 5 6 6 7 7

8 8 14 14

15 15 21 21

22 22 28 28

[a b ] [a b ] [a b ] [a b ] [a b ] [a b ] [a b ]

[a b ] ... ... ... [a b ]

[a b ] ... ... ... [a b ]

[a b ] ... ... ... [a b ]

 
 
    

  

 
ai  {C(Z19  I) (S(5)  D2,19)} 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. Let S = {Collection of all subsets from the interval  
 

groupoid G = 

1 1

2 2

15 15

[a b ]

[a b ]

[a b ]

 
 
    


 ai, bi  L23(7); 1  i  15}} be  

 
the subset interval matrix groupoid.  

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

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

groupoid M = 
1 1 2 2 10 10

11 11 12 12 20 20

21 21 22 22 30 30

[a b ] [a b ] ... [a b ]

[a b ] [a b ] ... [a b ]

[a b ] [a b ] ... [a b ]

 
 
 
  

 ai, bi   

 
L298(18); 1  i  30}}  be the subset groupoid.  

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

74. Let S = {Collection of all subsets from the groupoid  
G = {Z45, *, (3, 10)}} be the subset groupoid. 

 
(i) Find all subspaces of the subset groupoid 

topological spaces To, 
*T  and *T . 

(ii) Can one say both *T  and *T  have the same 
number of topological subspaces? 

(iii) Find the trees of To, 
*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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(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).  
 
75. Let S = {Collection of all subsets from the groupoid  

G = {(C(Z10), *, (iF, 9)}} be the subset groupoid .  
 

Study questions (i) to (vii) of problem 74 for this S. 
 
76. Let S = {Collection of all subsets from the groupoid  

G = {Z19  I, *, (9I, I+10)}} be the subset groupoid.  
 

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

77. Let S = {Collection of all subsets from the groupoid  
G = {Z7  Z12, * = (*1, *2); ((3, 4), (6,0)}} be the subset 
groupoid.  

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

78. Let S = {Collection of all subsets from the gorupoid  
G = {CZ16  IS4, *, (8I, 4 + 7iF + 2I)}} be the subset 
groupoid.  

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

79. Let S = {Collection of all subsets from the groupoid  
G = {Z7  I, (S5  D2,8), *, (4I, 2+3I)}} be the subset 
groupoid .  

 
Study questions (i) to (vii) of problem 74 for this S. 
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80. Let S = {Collection of all subsets from the matrix  

 

groupoid M = 

1

2

3

9

a

a

a

a

 
 
  
 
 
  


ai  C(Z17  IS(3)}, 1  i  9}}  

 
be the subset groupoid.  

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

81. Let S = {Collection of all subsets from the matrix 
groupoid M = {(a1, a2, …, a16) | ai  G = {Z43 (D2,7), *, 
(7ab4 + 8, 4a + 4b3)}, 1  i  16}} be the subset groupoid.  

 
   Study questions (i) to (vii) of problem 74 for this S. 
 
82. Let S = {Collection of all subsets from the matrix 

groupoid  
 

M = 

1 2 3 4

5 6 7 8

37 38 39 40

a a a a

a a a a

a a a a

 
 
    

   
ai  G = {C(Z15) D2,11, *,  

 
(3iF + 4 + 8b + 7ab5, 9ab7 + iFa)}, 1  i  40}} be the 
subset groupoid.  

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

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

1

2

3

4

5

6

7

8

9

a

a

a

a

a

a

a

a

a

 
 
 
 
 
 
         

ai  G = {C(Z19  I), *, (30I + 40iF + 70IiF,  

 
0)}, 1  i  9}} be the subset groupoid.  

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

84. Let S = {Collection of all subsets from the loop L7(4)}  be 
the subset groupoid.  

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

85. Let S = {Collection of all subsets from the loop L45(8)}  
be the subset groupoid. 

 
(i) Study questions (i) to (vii) of problem 74 for this S. 
(ii) Find all subloops of L45(8). 
(iii) Show *T  and *T  has atleast 45 subset loop 

groupoid topological subspaces which are 
associative. 

 
86. Let S = {Collection of all subsets from the loop L129(11)}  

be the subset groupoid.  
 

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

87. Let S = {Collection of all subsets from the loop L27(8)  
L19(7)}  be the subset loop groupoid.  
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Study questions (i) to (iii) of problem 85 for this S. 
 

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

groupoid M = 

1

2

3

4

5

6

7

8

a

a

a

a

a

a

a

a

 
 
 
 
 
        

ai  L43(7), 1  i  8}} be the  

 
subset groupoid.  

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

in *T  and *T  are associative? 
(iii) Is the number in (ii) greater than 44 (order of the 

loop over which M is built)? 
 
89. Let S = {Collection of all subsets from the matrix 

groupoid M =  {(a1, a2, …, a9) | ai  L49(9); 1  i  9}} be 
the subset groupoid.  

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

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

groupoid M =  

1 2 3

4 5 6

28 29 30

a a a

a a a

a a a

 
 
    

  
ai  L123(11), 1  i   

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

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

groupoid M =  

1 2 3 4

5 6 7 8

9 10 11 12

13 14 15 16

17 18 19 20

a a a a

a a a a

a a a a

a a a a

a a a a

 
 
  
 
 
  

ai  L31(7)   

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

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

92. Let S = {Collection of all subsets from the matrix 
groupoid M =  {([a1, b1], [a2, b2], …, [a10, b10]) | ai, bi  
L27(11), 1  i  10}} be the subset groupoid.  

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

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

groupoid M = 

1 1 2 2

3 3 4 4

11 11 12 12

[a b ] [a b ]

[a b ] [a b ]

[a b ] [a b ]

 
 
    

 
 ai, bi  L147(9), 1  i  

 
 12}} be the subset groupoid.  

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

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

1 1 6 6

3 3 12 12

11 11 36 36

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

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

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

 
 
    

 
 ai, bi  L147(9),  

 
1  i  36}} be the subset groupoid.  

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

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

polynomial P = i
i

i 0

a x







  ai  G = {Z42, *, (6,7)}} be the 

subset groupoid.  
 

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

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

polynomial P = i
i

i 0

a x







  ai  L29(8)}} be the subset 

groupoid.  
 

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

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

polynomial P = i
i

i 0

a x







  ai  L31(7)  L7(3)}} be the 

subset groupoid.  
 

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

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

polynomial P = i
i

i 0

a x







  ai  G = {Z14  IS5, *, (10, 

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

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

polynomial P = i
i

i 0

a x







  ai  L15(8) }} be the subset 

groupoid.  
 

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

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

polynomial P = i
i

i 0

a x







  ai  L19(7)}} be the subset 

groupoid.  
 

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

101. Let S = {Collection of all subsets from the loop L43(7)}} 
be the subset loop groupoid.  

 
(i) How many subset loop groupoids of L43(m) exist? 
(ii) Are these subset loop groupoids isomorphic? 
(iii) Show *T  and *T  are different for each loop in L43. 
(iv) Show To  for all of these loop groupoids is the 

same.  
 

102. Study problem (101) for any loop Ln(m). 
 
103. Let S = {Collection of all subsets from the interval 

polynomial groupoid M = i
i i

i 0

[a ,b ]x







  ai, bi  L55(13)}} 

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 

polynomial groupoid M = i
i i

i 0

[a ,b ]x







  ai, bi  G = {Z45 

 I, *, (10I, 0)}} be the subset groupoid. 
 

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

105. Let S = {Collection of all subsets from the interval 
polynomial groupoid G = {Z  I, *, (6 + 4I, 6 – 4I)}} be 
the subset groupoid.  

 
Study questions (i) to (iii) of problem 88 for this S.   
 
Study S if Z  I is replaced by C  I. 
 

106. Let S = {Collection of all subsets from the groupoid  
G = {(a1, …, a7) | ai  Q  I, 1  i  7}} be the subset 
groupoid.  

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

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

M = 

1

2

3

9

a

a

a

a

 
 
  
 
 
  


 ai  Q+  I  {0}S10, 1  i  9}} be the  

 
subset groupoid.  

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

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

M = {Q  I  R, * = (*1, *2), ((10, I), ( 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 = i
i

i 0

a x







 ai  G = {C  I *, 4 – 7i, 8 + I – 4i + 

9iI)}} be the subset groupoid.  
 

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

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

 

M = 

1 1 2 2 3 3

4 4 5 5 6 6

28 28 29 29 30 30

[a b ] [a b ] [a b ]

[a b ] [a b ] [a b ]

[a b ] [a b ] [a b ]

 
 
    

  
ai bi   G = {R+ I  

 

*, ( 3I , 31 )}} 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 = {Z48, *, (12, 0)}} be the subset groupoid.  

 
(i) Find all subgroupoids of HiG. 
(ii) How many subset set ideal groupoid topological 

spaces of S over Hi exist? 
 

112. Let S = {Collection of all subsets from the interval 
groupoid M = {(a1, a2, …, a12) | ai  G = {Z9  I, *, (3I, 
3)}, 1  i  12}} be the subset groupoid of M.  

 
(i) How many subgroupoid Hi of M are there? 
(ii) Find all the related subset set ideal groupoid 

topological spaces of S over Hi  M.  
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113. Characterize those quasi simple subset set ideal subset 

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

M = 

1

2

3

4

5

a

a

a

a

a

 
 
  
 
 
  

 ai  L425(4); 1  i  5}} be the subset  

 
groupoid.  

 
Study questions (i) to (ii) of problem 112 for this S.   
 

115. Let S = {Collection of all subsets from the groupoid  
P = {[a1, a2, …, a14] | ai  L5(3)  L29(7); 1  i  14}} be 
the subset groupoid.  
 
Study questions (i) to (ii) of problem 112 for this S.   
 

116. Let S = {Collection of all subsets from the groupoid  
G = {C(Z15), *, (10, iF)}} be the subset groupoid.  

 
Study questions (i) to (ii) of problem 112 for this S. 
 

117. Let S = {Collection of all subsets from the groupoid  
M = {L7(3)  L17(4)  G} where G = {Z17, *, (10, 7)}} be 
the subset groupoid.  

 
Study questions (i) to (ii) of problem 112 for this S. 
 

118. Let S = {Collection of all subsets from the polynomial 
groupoid P = {aix

i | ai  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 = i
i i

i 0

[a ,b ]x







  ai, bi  L13(7)  G where G = {C(Z13), 

*, (12iF, 0)}}} be the subset groupoid.  
 

Study questions (i) to (ii) of problem 112 for this S. 
 

120. Let S = {Collection of all subsets from the groupoid  
M = {L17(4)  L17(3)  L17(5)  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 = 

1

2

3

18

a

a

a

a

 
 
  
 
 
  


ai  L7(3)  L5(2)  L25(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  
 

M = 

1 1 2 2 3 3 4 4

5 5 6 6 7 7 8 8

37 37 38 38 39 39 40 40

[a b ] [a b ] [a b ] [a b ]

[a b ] [a b ] [a b ] [a b ]

[a b ] [a b ] [a b ] [a b ]

 
 
    

   
ai  L9(5)  

 
 L19(7)  L63(11), 1  i  40}} be the subset groupoid. 
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Study questions (i) to (ii) of problem 112 for this S. 
 

123. Let S = {Collection of all subsets from the groupoid G1  
G2  G3  G4 where G1 = {Z5, *, (3, 2)}, G2 = {C(Z7), *, 
(6iF, 0)}, G3 = {Z12 I, *, (10I, 8)} and G4 = {CZ17  
I, *, (12I, 10iF + 3)}} be the subset groupoid.  

 
Study questions (i) to (ii) of problem 112 for this S. 
 

124. Give an example of a subset groupoid which has infinite 
number of subset set ideal groupoid topological spaces 
over subgroupoids. 

 
125. Give an example of a subset groupoid which has no 

subset set ideal groupoid topological spaces. 
 
126. Let S = {Collection of all subsets from the groupoid  

 

M =  

1 2 10

11 12 20

91 92 100

a a ... a

a a ... a

a a ... a

 
 
    

  
ai  L13(7)  L19(8)  L23(7),  

 
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  {}, , } will be the usual (or ordinary 
subset non associative (NA) semiring topological space.  
T
  = {S, , } is the special subset NA semiring topological 

space.  
 

T
  is the special subset NA semiring topological spaces 

where T
  = {S, , +}.  T

  = {S, , } and T
  = {S, , +} 

are special subset non associative (NA) semiring topological 
spaces.  
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Finally Ts = {S, , +} is the special strong NA semiring 
topological space.  

 
 Only the NA subset semiring topological spaces Ts, T

  and 

T
   are non associative and To, 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+  {0})G where G = {Z15, *, (2, 0)}} be 
the subset non associative semiring (NA semiring).   
 

To, Ts, T
 , T

 , T
  and  T

  be the subset NA semiring 
topological spaces.  
 
 Let {go, g1, …, g14} = {0, 1, …, 14} = Z15  
 
 Let A = {5g3, 2g4, 10g7, g9} and  B = {g12}  To 

 
 A  B  = {5g3, 2g4, 10g7, g9}  {g12} 
   = {5g3, 2g4, 10g7, g9, g12} and  
 
 A  B  = {5g3, 2g4, 10g7, g9}  {g12} 
   =  are in To. 
 
 Let A, B  T

 , clearly  
 
 A  B  = {5g3, 2g4, 10g7, g9}  {g12} 
   = {5g3, 2g4, 10g7, g9, g12} and  
 
 A + B  = {5g3, 2g4, 10g7, g9} + {g12} 
   = {5g3 + g12, 2g4 + g12, 10g7 + g12, g9 + g12}  

    are in T
 . 
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 Now consider A, B  T
 ; 

 

 A  B = {5g3, 2g4, 10g7, g9}  {g12} 
   = {5g3, 2g4, 10g7, g9, g12} and  
 

A  B  = {5g3, 2g4, 10g7, g9}  {g12} 
   = {5g3 * g12, 2g4 * g12, 10g7 * g12, g9 * g12} 
   = {5g6, 2g8, 10g14, g3} are in *T . 
 
 Suppose A, B  *T  
 
 A  B  = {5g3, 2g4, 10g7, g9}  {g12} 
   =  and 
 
 A * B  = A  B = {5g3, 2g4, 10g7, g9}  {g12} 
   = {5g3 * g12, 2g4 * g12, 10g7 * g12, g9 * g12} 
   = {5g6, 2g8, 10g14, g3} and in *T . 
 
 Finally A, B  T

 ;  
 

A + B  = {5g3, 2g4, 10g7, g9} + {g12} 
   = {5g3 + g12, 2g4 + g12, 10g7 + g12, g9 + g12} and  
 
 A  B  = {5g3, 2g4, 10g7, g9}  {g12} 
   =  are in T

 . 
  
 Suppose A, B  Ts. 
 
 A + B  = {5g3, 2g4, 10g7, g9} + {g12} 
   = {5g3 + g12, 2g4 + g12, 10g7 + g12, g9 + g12} and 
 
 A * B = {5g3, 2g4, 10g7, g9} * {g12} 
   = {5g6, 2g8, 10g14, g3} are in Ts. 
 
 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 = {3g5}, B = {2g4} and C = {g7} in  
 Ts or *T  or *T . 
 
   (A * B) = {3g5} * {2g4} 
     = {3g5 * 2g4} 
     = {6g5 * g4} 
     = {6g10}  … (1) 
 
   (B * A) = {2g4} * {3g5} 
     = {2g4 * 3g5} 
     = {6g8}   … (2) 
 
 (1) and (2) are different so the three spaces Ts, 

*T  = T
  

and *T  = T
  are non commutative. 

 
 Consider  
 

(A * B) * C = ({3g5} * {2g4}) * {g7} 
      = {6g10} * {g7}  (using (1) for A * B) 
      = {6g10 * g7} 
      = {6g5}    …  (1) 
 
 Now  

A * (B * C) = {3g5} * ({2g4} * {g7}) 
      = {3g5} * ({2g4 * g7}) 
      = {3g5} * {2g8} 
      = {3g5 * 2g8} 
      = {6g10} … (2) 
 
 (1) and (2) are different hence the operations on Ts, 

*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+  {0})L19(3)} be the NA subset semiring.  
Clearly the six NA topological semiring spaces To, T

 , T
 , *T , 

*T  and Ts are such that the first three spaces are both 
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+  {0})G where G = {Z4  I, *, (2I, 
2I)}} 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+  I  {0})G where G = {Z20, *, (2, 
10)}} be the NA semiring of infinite order.   
 

Clearly the three subset special NA topological spaces Ts, 
*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+  I  {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+ {0})  Q+  I  {0}L13(7)}  be the 
NA subset semiring of infinite order.   
 

Ts, 
*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+ {0})(L7(3)  L35(9))} be the NA subset 
semiring.   
 

Clearly the three NA topological semiring spaces Ts, 
*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+ {0})(L15(8)  G) where G = {Z16, * (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 = {(a1, a2, …, a9) | ai  R = (Z+ {0}  
I) L27(8); 1  i  9}} be the NA subset semiring.   
 

Ts, 
*T  and *T  (* is the  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  
 

R = 

1 2 3

4 5 6

28 29 30

a a a

a a a

a a a

 
 
    

  
ai  (R+  {0}) L27(14), 1  i  30}} 

 
be the subset NA matrix semiring.  
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Ts, 
*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+  {0}) (L7(5)  L9(8)  L13(2)  L43(2))} be 
the subset NA semiring.   
 

Ts, 
*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 = 

1

2

3

9

a

a

a

a

 
 
  
 
 
  


 ai   Q+  I  {0}G where 

G = {C(Z45), *, (7iF, 0)}, 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 = {(a1 a2 a3 | a4 | a5 a6) where ai  P = 
Q+  I  {0} L49(9); 1  i  6}} be the subset NA semiring of 
infinite order.  
 
 The three topological special NA subset semiring spaces Ts, 

*T  and *T  are non associative and non commutative and has 
non trivial subset topological zero divisors given by 
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 A = {(a1 a2 a3 | 0 | 0 0), (a1 0 a3 | 0 | 0 0), (0 a1 a2 | 0 | 0 0),  
(0 0 a1 | 0 | 0 0), (a1 0 0 | 0 | 0 0)} and 
 

B = {(0 0 0 | a1 | 0 0), (0 0 0 | a1 | a2 a3), (0 0 0 | 0 | a1 a2),  
(0 0 0 | 0 | a1), (0 0 0 | a1 | 0 a2)} where  ai  P; 1  i  3 in Ts (or 

*T  and *T ) are such that  

A * B = A  B = {(0 0 0 | 0 | 0 0)}.    
 

Thus Ts, 
*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  
 

M = 

1 2 3 4 5 6 7 8 9

10 18

19 27

28 36

37 45

46 54

a a a a a a a a a

a ... ... ... ... ... ... ... a

a ... ... ... ... ... ... ... a

a ... ... ... ... ... ... ... a

a ... ... ... ... ... ... ... a

a ... ... ... ... ... ... ... a

 
 
 
 
 
 
 
   

 ai  P 

 
= {(R+  I  {0}) (L7(3)  3) where G = {C(Z27), *, (9, 9iF + 
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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M = 

1 2 3

4 5 6

7 8 9

10 11 12

13 14 15

16 17 18

19 20 21

22 23 24

25 26 27

28 29 30

31 32 33

34 35 36

a a a

a a a

a a a

a a a

a a a

a a a

a a a

a a a

a a a

a a a

a a a

a a a

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

ai  Z+  {0}  I (G1  G2  G3) 

 
where G1 = {Z10, *, (4, 5)}, G2 = {Z10  I, *, (4I, 5)} and  
G3 = {C(Z10), *, (4, 5iF)} 1  i  36}} be the NA semiring of 
infinite order.   
 

Ts, 
*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  
 

M = 
1 2 3 4 5 6 7 8

9 10 16

17 18 24

a a a a a a a a

a a ... ... ... ... ... a

a a ... ... ... ... ... a

 
 
 
 
 

 ai  (Q+  {0}) 

 
(L43(8)  L18(8)), 1  i  24}}  

 
be the NA subset super matrix semiring of infinite order.   



118 Subset Non Associative Topological Spaces  
 
 

Clearly Ts, 
*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+  {0})L7(3)}} be the 
subset semiring of infinite order.   
 

Ts, 
*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 To, 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 = {([a1, b1], [a2, b2], [a3, b3], [a4, b4], 
[a5, b5], [a6, b6], [a7, b7], [a8, b8]) | ai, bi  R+  {I}  {0} (G1 
 L9(8)  G2) where G1 = {Z9, *, (3, 2)} and G2 = {Z45, *, (9, 
2)}} be the subset NA interval matrix semiring.   
 

To, T
 , T

 , T
  , T

  and Ts 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  
 

M = 

1 1

2 2

3 3

15 15

[a ,b ]

[a ,b ]

[a ,b ]

[a ,b ]

 
 
  
 
 
  


ai, bi  Z+  I  

 
(L19(6)  L19(3)  L19(7)  L19(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 Ts, 

*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  
 

M = 

1 1 2 2 3 3 4 4

5 5 8 8

9 9 12 12

13 13 16 16

17 17 20 20

21 21 28 28

[a ,b ] [a ,b ] [a ,b ] [a ,b ]

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

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

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

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

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

 
 
 
 
 
 
 
 
  

 

 
be the subset NA interval matrix semiring of M.  To, 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 = i
i

i 0

a x







  ai  (Z+  {0})(L9(5)  L19(8))}} 

 
be the NA subset semiring of infinite order.   
 

The three spaces Ts, 
*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 = i
i

i 0

a x







  ai  (Z+  {0})(G1   G2  G3) 

 
where G1 = {Z45, *, (10, 3)}, G2 = {Z12, *, (6, 0)} and  

 
G3 = {C(Z3), *, (iF, 2)}}} 

 
 be the subset NA semiring.  Of the six NA subset special 
semiring topological spaces To, T

 , T
 , T

  , T
  and Ts 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  
 

M = i
i i

i 0

[a ,b ]x







  ai, bi  Z+  I  {0}G  L7(6)  

 
where G = {(Z7, *, (2, 5)}}} 

 
be the NA subset interval polynomial semiring. *T , *T and Ts 
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  
 

P = i
i i

i 0

[a ,b ]x







  ai, bi   Q+  I  {0}G; 

 
G = {Z148, *, (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 = {Z40, *, 20, 0)} and L is the 
semiring (distributive lattice) which is as follows: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
be the subset NA semiring of finite order.  
 

Ts, To, T
 , T

 , T
  and T

  are all subset NA special 
semiring topological spaces of finite order.  
 
 We show how operations on these six topological spaces are 
performed. 
 









1 

 a6 

a4 

a2 

a5 

a1 

 a7

 a3 



 a9 

a8 

a10


0
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 Let A = {a110 + a215, a85} and  
 B = {a101 + a64,  a47}  To = {S = S  {}, , }. 
 
 Now A  B =  {a110 + a215, a85}  {a101 + a64,  a47} 
 = {a110 + a215, a85, a101 + a64,  a47} 
 
and A  B = {a110 + a215, a85}  {a101 + a64,  a47} 
 =  are in To.  
 

To is a finite usual topological space of subsets of LG 
including the empty set. 

 
 Let A, B   T

  = {S, +, } 

 A  B  = {a110 + a215, a85}  {a101 + a64,  a47} 
   = {a110 + a215, a85, a47, a101 + a64} and  
 

A + B  = {a110 + a215, a85} + {a101 + a64,  a47} 
   = {a110 + a215 + a101 + a64, a85 + a101 + a64,  

    a110 +  a215 + a47, a85 + a47} 
 
 are in T

 .    
 

Clearly To and T
  are NA semiring subset topological 

spaces which are different.   
 

 Consider A, B  T
  = {S = S  {}, , +}.  

 
 A  B = {a110 + a215, a85}  {a101 + a64,  a47} 
   = {} and  
 
 A + B  = {a110 + a215, a85} + {a101 + a64,  a47} 
   = {a110 + a215, a101 + a64, a85 + a101 + a64, a85 +  

     a47, a110 + a215 + a47} are in T
 .  

 
We see T

  is different from both the spaces T
  and To. 

Let A, B  T
 .  
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 A  B  =  {a110 + a215, a85}  {a101 + a64,  a47}  
   = {a110 + a215, a85, a47, a101 + a64} and  
 
 A  B  = {a110 + a215, a85}  {a101 + a64,  a47} 
 
   = {(a110 + a215)  a47, a85  a47, (a110 + a215)   

    (a101 + a64)} 
 

   = {(a1  a4) (10 * 7) + (a2   a4) (15 * 7),  
           a8  a4 (5 * 7), (a1  a10) (10 * 1) +  

    (a2  a10) (15 * 1) + (a1  a6) (10 * 4) +  
    (a2  a6) (15 * 4), (a8  a10) (5 * 1) +  
    (a8  a6) (5 * 4)} 
 

   = a40 + a420 + a820 + a100, a1020 + a60 + a620,  
    a1020 + a820 
 

   = (a4  a8) 20, 0, (a10  a6) 20, (a10  a8) 20} 
 
   = {a420, 0, a620, a820} are in T

  
 
and T

  is different from T
 , T

  and To as special subset 
topological spaces. 
 
 Now let A, B  T

  = {S = S  {}, , }. 
 
 A  B  = {a110 + a215, a85}  {a101 + a64,  a47} 
   = {} and  
 
 A  B  = {a110 + a215, a85}  {a101 + a64,  a47} 
   = {0, a420, a620, a820}   (calculated earlier) 
 
are in T

  and T
  is different from subset special NA semiring 

topological spaces T
 , To, T

  and T
 . 

 
 Finally let A, B  Ts = {S, +, }  
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 A + B  = {a110 + a215, a85} + {a101 + a64,  a47} 
   = {a110 + a215 + a101 + a64, a85  + a101 + a64, a85 +  

    a47, a110 + a215 + a47} 
and  
 

A  B  = {a110 + a215, a85}  {a101 + a64,  a47} 
   = {0, a420, a620, a820} are in Ts. 
 
 Ts is different from the five subset topological NA semiring 
spaces;  To, T

 , T
 , T

  and  T
 .   

 
Thus all the six spaces are different from each other and are 

of finite order.  It can be easily verified Ts, 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, 9iF)} and L =  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
be the subset NA semiring.  







 a5 

a2

a7 
 a6 a8

a4 a3 

 a10 

a12 

 a11 

a13 

1 

 a9 

 0 

 a1 
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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 28 
and G = {C(Z6  I), *, (I, 2iF); 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 LL7(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 Ts, T

  and  T
  are non associative and non 

commutative and has subset topological zero divisors. 







 a4 

a9

a2 
 a3 a1

a5 a6 

1 








 a15 

0 

a11
 a12

a10 

a14
a13 

 a7

 a8
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Example 3.29:  Let S = {Collection of all subsets from the 
groupoid lattice LG where G = {Z60, *, (30, 0)} and L =  
 
 
 
 
 
 
 
 
 
 
 
 
be the NA subset semiring of finite order.  
 
 All the six topological spaces associated with S is of finite 
order.  
 

Ts, T
  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 LL25(8) where L = 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 







 a4 

0 

a2 
 a3 a1

a5 a6 

1 








 a9 

a10 

a5 
 a6 a4

a8 a7 

a2 

 a3 

a1 

1 

0 
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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, T

  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  T 
  have no subset topological zero 

divisors. 
 
Example 3.31:  Let S = {Collection of all subsets from the 
groupoid lattice L(G1  G2) where G1 = {Z24, *1, (10, 20)} and 
G2 = {C(Z16), *2, (10iF, 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.  
 

Ts, 
*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)  L15(8)) where L is  a distributive lattice given 
below;    
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L =  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
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 = {(a1, a2, a3, a4) | ai  LL15(2); 1  i  24}} 
where  
 

 
 







 a9 

a7 
 a8 a6

a10
a11

a13

 a15a16



 a12

 a14

0 

 a4

 a2 a1



 a3

 a5

1 
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L =  

 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
be the NA subset semiring of finite order.  
 
 All the six topological spaces are of finite order.  
 

*T , *T  and Ts 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 = 

1

2

3

9

a

a

a

a

 
 
  
 
 
  


 ai  LL9(2), 1  i  9 and L = 





 a4 

a8 
 a9 a7

a5 a6 

 a2 a1



 a3 

0 









1 

a10 

a11a12
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be the  NA subset semiring of finite order S has several subset 
zero divisors.   
 

So the NA topological semiring spaces Ts, 
*T  and *T  has 

several subset topological zero divisors.  
 
 
Example 3.35:  Let S = {Collection of all subsets from the NA 
semiring (L  L  L  L) G where G = {Z15, *, (10, 9)} and L =  
 





 a4 

a2 
 a3 a1

a5 a6 

1 








 a11 

0 

a9 
 a10

a8

a12
a13 

a7 
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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  
 
 

M = 

1 2 3

4 5 6

43 44 45

a a a

a a a

a a a

 
 
    

  
 ai  LL11(2); 1  i  45}} 

 
 
be the NA subset semiring of finite order.   
 
 S has several subset NA subsemirings.   









1 

 a5 

a3 

a2 

a4 

a1 

 a6 









a12 

a10 

a9 a8 

 0 

 a7 

 a11 

 a13 
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Further related to all these subset NA subsemiring we have 
topological subset semiring subspaces of To, Ts,  T

 , T
 , T

  

and  T
 .   

 
B = {Collection of all subsets from the NA semiring  
 

P = 

1 2 3a a a

0 0 0

0 0 0

 
 
    

  
 ai  LL11(2); 1  i  3}  M}  S. 

 
Now associated with B we have all the six subset NA 

semiring topological subspaces Bo, Bs, B
 , B

 , B
  and  B

  

contained in To, Ts, T
 , T

 , T
  and  T

  respectively. 
 
Example 3.37:  Let S = {Collection of all subsets from the NA 
semiring  
 

M = 1 2 3 4 5 6 7 8 9

10 11 19

a a a a a a a a a

a a ... ... ... ... ... ... a

 
 
 

  

 
ai  L(L9(8)  L13(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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M = 

1 2 3 4

5 6 7 8

9 10 11 12

13 14 15 16

a a a a

a a a a

a a a a

a a a a

 
 
    

 ai  LL11(2); 1  i  16}} 

 
be the subset NA semiring of finite order.  L = C10, a chain 
lattice. To, Ts, T

 , T
 , T

  and  T
  be  the NA special subset 

semiring topological spaces of S.   
 
 Let B1 = {Collection of all subsets from the NA 
subsemiring  
 

P1 = 

1a 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

 
 
    

 ai  LL11(2)}  M}  S, 

 
B2 = {Collection of all subsets from the NA subsemiring  
 

P2 = 

20 a 0 0

0 0 0 0

0 0 0 0

0 0 0 0

 
 
    

 ai  LL11(2)}  M}  S, 

 
B3 = {Collection of all subsets from the NA subsemiring  
 

P3 = 

30 0 a 0

0 0 0 0

0 0 0 0

0 0 0 0

 
 
    

 ai  LL11(2)}  M}  S, 

 
and so on and  
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B16 = 

16

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 a

 
 
    

 ai  LL11(2)}  M}  S 

 
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, Ts,  T

 , T
 , T

  and  T
 .   

 
All of them are proper subspaces and the subspaces of T

 , 

T
  and Ts 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 M1 = {Collection of all 
subsets from the NA subsets semiring  
 

V1 = 

1 2a a 0 0

0 0 0 0

0 0 0 0

0 0 0 0

 
 
    

 ai  LL11(2)}  M}  S, 

 
M2 = {Collection of all subsets from the NA subset semiring  
 

V2 = 

1 2a 0 a 0

0 0 0 0

0 0 0 0

0 0 0 0

 
 
    

 ai  LL11(2)}  M}  S, 

 
M3 = {Collection of all subsets from the NA subset semiring  
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V3 = 

1 2a 0 0 a

0 0 0 0

0 0 0 0

0 0 0 0

 
 
    

 ai  LL11(2)}  M}  S 

 
and so on and   
 
M15 = {Collection of all subsets from the NA subset semiring  
 

V15 = 

1

2

a 0 0 0

0 0 0 0

0 0 0 0

0 0 0 a

 
 
    

 ai  LL11(2)}  M}  S 

 
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 = 
1 2 12

13 14 24

25 26 36

a a ... a

a a ... a

a a ... a

 
 
 
 
 

 ai  LG where L = 



136 Subset Non Associative Topological Spaces  
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

and G = {Z7  Z15, * = (*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  





 a23


a21
 a22

a20

a24
a25


0 



 a19 

a18a17



 a16 

a15a14





 a10


a8 
 a9 a7

a11
a12

 a13 



 a6 

a5 a4 



 a3 

a2 a1 

1 
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P = i
i

i 0

a x







  ai  LL29(2)}} 

 
be the subset NA semiring. S has several NA subset semiring 
topological subspaces viz. To, Ts, 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  
 

M = 

1 1

2 2

10 10

[a ,b ]

[a ,b ]

[a ,b ]

 
 
    


 ai, bi  LL15(8); L is from example 3.40, 

 
1  i  10}} 

 
be the subset NA semiring. All the NA subset semiring 
topological spaces have subspaces.   
 

Further T
 ,  T

  and Ts have pairs of subspaces A, B such  
 

that A  B = 

[0,0]

[0,0]

[0,0]

  
  
         


.  

 
Example 3.42:  Let S = {Collection of all subsets from the NA 
semiring  
 

M = i
i i

i 0

[a ,b ]x







 ai, bi  LG where L = 
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and G = {CZ10  I), *, (6I, 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  
 

P = i
i i

i 0

[a ,b ]x







 ai, bi  LL19(8)}} 

 
be the NA subset semiring.  Associated with these NA special 
subset topological spaces To, 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 





 a8 

a6 
 a7 a5

a9 a10

 a13a12



 a11 

0 









a1 

a4 

a3 a2 

 1 

 a14
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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 = {[ai, bi] x

i | ai, bi  LG where L is a distributive 
lattice which is as follows: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
and G = {C (Z10  I, *, (6I, 4)}} be the subset NA semiring of 
finite order.  
 







 a16
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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+  {0})L7(3)} be the subset NA semiring.  
 
 Since L7(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+  I   {0}L45(2)}  be the subset NA semiring. 
 
 Since L45(2) is a right alternative loop S is a S-NA right 
alternative subset semiring. T

 , T
  and Ts 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 =LL65(2) where K is a distributive lattice which is 
as follows: 
 
 
 
    L =  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 0
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be the NA semiring of finite order; L65(2) is a right alternative 
loop so S is a S-subset NA right alternative semiring and Ts, 
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 LL27(26)} be the subset NA semiring where L =  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
L27(26) is a left alternative loop}.  Hence S is a S-left  
alternative subset NA semiring. Infact T

 , T
  and Ts are all S-

NA subset left alternative semiring topological spaces of finite 
order. 







 a16 
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Example 3.49:  Let S = {Collection of all subsets from the NA 
semiring (Q+  I  {0})L43(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 Ts are S-left alternative semiring 
topological spaces of finite order. 
 
Example 3.50:  Let S = {Collection of all subsets from the NA 
semiring (Z+  {0})G where G = {Z6, *, (4, 5)}} be the subset 
NA semiring.  
 

Since (Z+  {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 = {Z8, *, (2, 6)} and L =  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
be the NA subset semiring. S is a S-NA subset semiring as the 
groupoid is a Smarandache groupoid.   
 

0
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Hence the topological spaces Ts, 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+  {0})G where G = {Z12, *, (4, 0)}} be the NA 
subset semiring.   
 

We see G is a P-groupoid as  
(x * y) * x = x * (y * x) for all x, y  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 Ts, 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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and G = {Z19, *, (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 Ts 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+  I  {0} or Q+  I  {0} or R+  I  {0}) and  
G = {Zn, *, (t, t); 1 < t < n–1}} be the NA subset semiring of 
infinite order. 
 
(i) S is a S-P-NA subset semiring.  
(ii) T 

  , T 
  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 = {Zn, *, (t, t); 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 = {Zn, *, (t, t), 1 < t < n}} be the NA finite subset 
semiring. 
 
(i) S is a S-NA subset P-semiring of finite order. 
(ii) T 

 ,  T 
  and Ts are all S-NA subset semiring P-topological 

spaces of finite order. 
 
 Proof follows from the fact the groupoid  
G = {Zn, *, (t, t), 1 < t < n} is a P-groupoid. 
 
THEOREM 3.4:  Let S = {Collection of all subsets from the NA 
semiring (Q+  {0})G where G = {Zn, *, (t, 0}} be the NA subset 
semiring. 
 
 Ts, T 

  and  T 
  are all S-NA subset semiring P-topological 

spaces if and only if in the groupoid G,  t2 = t (mod n). 
 
 Proof follows from the fact the groupoid G = {Zn, *, (0, t)} 
is a P-groupoid if and only if t2 = t (mod n). 
 
Example 3.54:  Let S = {Collection of all subsets of the NA 
groupoid semiring Q+  {0}G with G = {Z12, *, (9, 0)}} be the 
NA subset semiring.  S is a S NA subset alternative semiring.   
 
 The topological spaces Ts,  

*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 = {Z10, *, (5, 0)} and L = 
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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 = {Zn, *, (t, 0)} n, not a prime and L any 
distributive lattice} be a NA subset semiring.   
 
 The topological spaces Ts, T 

  and  T 
  are S-NA subset 

semiring alternative topological spaces if and only if in G;  
t2 = t (mod n). 
 
 We see the groupoid G = {Zn, *, (t, 0)} with t2 = 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+  {0})G with G = {Z19, *, (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 Zn, n is a prime the groupoids fail to be 
alternative. 
 
Example 3.57:  Let S = {Collection of all subsets from the NA 
semiring (Z+  {0})G with G = {Z12, *, (3, 9)}} be the NA 
subset semiring.  S is S-NA subset Moufang semiring.   
 

 Thus, Ts, 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 = {Z10, *, (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+  {0})G where G = {Z14, *, (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 Ts, 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 = {Z26, *, (13, 14)} and L = 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
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+  I  {0} or Q+  I  {0} or Z+  I  {0} or R is a 
distributive lattice and G = {Z2p, *, (p, p+1)} be a groupoid and 
p a prime} be the NA subset semiring.  Then 
 
(i) G is a S-strong Moufang groupoid. 
(ii) S is a S-strong Moufang NA subset semiring. 
(iii) Ts, 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 = {Z2p, *, (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+  {0})G where G = {Z4, *, (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 = {Z12, *, (3, 4)} and L is the lattice given 
in the following;  
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be the NA subset semiring of finite order.  Since G is a S-strong 
Bol groupoid, we see S is a  S-strong Bol NA semiring.  Ts, 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+  {0})G where G = {Zp, *, ((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 Ts, 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. 
 





 a4 

a2 
 a3 a1

a5 a6 

1 








 a11 

a14

a9 
 a10

a8

a12
a13 

a7 



 a17

a15 

a16


0



Non Associative Subset Topological Spaces…  151 
 
 
 
 
 
 

 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 Z5G where G = {Z20, *, (5, 0)}} be the NA subset semiring.  
S is a S-strong NA P-semiring and Ts, 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 = {Z12, *, (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 Z28G 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., MBo = {B, , } 
ordinary or usual topology.  M B

  = {B, +, }, M B
  = {B = B 

 {} = {B, +, }, M B
  = {B, , }, M B

  = {B, , } and 
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MBs = {B, +, }  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 Z5G with G = {Z10, *, (5, 0}} be the subset NA semiring.  
Take V = Z5P 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 = Z5P}  S.  On B we have all the six topologies 
given by vBo, v B

 , v B
  , v B

 , v B
  and vBs.   

 
 We see associated with each NA subring Pi of Z5G we have 
these six topologies associated with them. 
 
Example 3.68:  Let S = {Collection of all subsets from the NA 
semiring RG where G = {Z16, *, (3, 13)}} be the NA subset 
semiring.  Let P = {Collection of all set ideals of the subsets 
over the NA subring W1 = QG  RG}. 

1w oP , 
1w P

 , 
1w P

  ,
1w P

 , 

1w P
  and 

1w sP  are the six set ideal NA subset semiring 

topological spaces over the NA subring W1 of S. 
 
Example 3.69:  Let  
S = {Collection of all subsets from the NA ring R = ZL19(3)} be 
the NA subset semiring. P = {3ZL19(3)}  L19(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 PVo, 

P V
 , P V

  , P V
 , P V

  and PVs . 
 
Example 3.70:  Let  
S = {Collection of all subsets of the NA ring  Z12L15(8)} be the 
NA subset semiring.  Let M = Z12P where P = {e, g1}, g1  
L15(8) be a subring of Z12L15(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 
Z12L15(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 = Z16L19(3) } be the NA subset semiring.  Let B = 
PL19(3) be a subring of R where P = {0, 2, 4, 6, 8, 10, 12, 14}  
Z16 is a subring of Z16.   
 

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 BMs, B M

  and  B 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 = {Z7, *, (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 = Z12G where G = {Z24, *, (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 Pi of R, i < .  
 
Example 3.74:  Let S = {Collection of all subsets from the NA 
groupoid ring R = ZpG where G = {Z15, *, (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 = Z18L7(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 = Z19L19(8)} 
be the NA subset semiring.  R has only 19 subrings so 
associated with them we have 19  6 special subset set ideal 
topological semiring spaces. 
 
Example 3.77:  Let  
S = {Collection of all subsets from the NA ring R = CL25(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 = 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
and G = {Z15, *, (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+  {0})G where G = {Z27, *, (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+  I   {0}G where G = {C(Z15),  
*, (5, 10iF)}} 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 = {(Z26  I, *, (3I, 10I)} 
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 = LL27(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+  I   {0} L49(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. 
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Example 3.84:  Let S = {Collection of all subsets from the 
subset NA semiring P = {(Q+  I   {0}G, where G =  (Z12  
I, *, (6I, 10I)}} 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(G1  G2) where G1 = {C(Z10), *, (5, 
5iF)} and G2 = {Z15, *, (5, 10)}.  L is  a lattice which is as 
follows: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
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+  {0}) L29(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 

iP sT , 
iP T

  and 
iP T

 , Pi 

subsemirings of P are S-NA right alternative subset set ideal 
topological spaces of S over Pi. 
 
Example 3.87:  Let S = {Collection of all subsets from the NA 
semiring LL45(44) where L is as follows: 
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be the NA subset semiring and L45(44) is a left alternative loop 
so S is a S-NA subset left alternative semiring.   
 

All set ideal subset NA semiring topological spaces over 
subsemirings of LL45(44) are S-left alternative topological 
spaces. 
 
Example 3.88:  Let S = {Collection of all subsets from the NA 
semiring P = Z+  I   {0}G where G = {Z12, (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 = 
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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 

iP sT , 
iP T 

  and  

iP T 
 are all S-strong set ideal subset semiring Bol topological 

spaces over Pi  P then all the three spaces are S-set ideal 
subset semiring Bol topological spaces over Pi  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+  I   {0})G = P where G = {Z12, *, (3, 9)}} be 
the NA subset semiring. 
 
 G is a S-Moufang groupoid so S is a S-Moufang NA 
semiring.  The topological spaces 

iP sT , 
iP T

  and  
iP T

  are all S-

set ideal subset NA semiring Moufang topological spaces of S 
over the subsemiring Pi of P. 
 
Example 3.91:  Let S = {Collection of all subsets from the NA 
semiring (Q+  {0})G where G = {Z10, *, (5, 6)}} be the NA 
subset semiring.  G is a S-strong Moufang groupoid so S is a S-
strong Moufang NA subset semiring.   
 

Thus 
iP sT , 

iP T
  and  

iP T
  are all S-subset set ideal NA 

semiring strong Moufang topological spaces of S over the 
subsemiring Pi 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 = {Z24, *, (11, 11)} be the NA subset 
semiring.   
 

Since G is a P-groupoid.  S is a S-subset NA P-semiring.  
 
 Further 

iP sT , 
iP T

  and  
iP T

  are all S-subset set ideal P-

topological semiring spaces of S over Pi, Pi the subsemiring of 
P.  Here L is the C20 ; chain lattice. 
 
Example 3.93:  Let S = {Collection of all subsets from the NA 
semiring P = LG where G = {Z20, *, (5, 0)}} and L = 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
be the NA subset semiring.  G is a P-groupoid.  
 

So S is a NA P-subset semiring.  
iP sT , 

iP T
  and  

iP T
  are 

all S- NA subset set ideal P-topological semiring spaces of S 
over the subsemiring Pi of P. 
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Example 3.94:  Let S = {Collection of all subsets from the NA 
semiring P = LG where G = {Z12, *, (9, 0)} and L = 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
be the NA subset semiring.  
 
 G is an alternative groupoid, so S is a S-subset Non 
associative alternative semiring. 

iP sT , 
iP T

  and  
iP T

  are all S-

subset set ideal NA alternative semiring topological spaces of S 
over the subsemiring Pi 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 Pi.   
 

The subset set strong ideal NA semiring topological spaces 
over the subset subsemiring will be denoted by 

iP oT , 
iP T

 , 

iP T
 , 

iP T
 , 

iP T
  and 

iP sT .   

 
Clearly the three topological subset strong ideal spaces 

iP sT , 

iP T
  and  

iP T
  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 Z5L7(3)} 
be the NA subset semiring.   
 

We have P1 = {Collection of all subsets of the subloopring 
Z5B1 where B1 = {e, 1}  L7(3) = {e, 1, 2, 3, 4, 5, 6, 7}}  S is 
a subset subsemiring of S. 
 
 Now we take M = {Collection of all subset strong set ideals 
of S over the subset subsemirings P1 of S}. 
 
 

1P oM , 
1P M

 , 
1P M

 , 
1P M

 , 
1P M

  and 
1P sM  are the six 

special subset set strong ideal topological NA semiring spaces 
of S over the subset subsemiring P1 of S.   
 
 We have atleast seven such spaces by varying Pi and Bi 
where Pi = {Collection of all subsets of the subring Z5Bi where 
Bi = {e, i}}, i  {1, 2, 3, 4, 5, 6, 7}}. 
 

 Hence the claim. 
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Example 3.96:  Let S = {Collection of all subsets from the 
groupoid ring Z6G where G = {Z12, *, (2, 0}} be the non 
associative subset semiring.   
 

Now S has several subset subsemirings Pi  S.  Using them 
we can have subset strong set ideal NA semiring topological 
spaces of S over the subset subsemirings Pi of S. 
 
Example 3.97:  Let S = {Collection of all subsets from the 
groupoid ring ZG where G = {Z25, *, (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 QL25(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+  I   {0}G where G = {Z21, *, (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+  {0})G where G = {Z28, *, (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 = 
 
 
 
 
 
 
 
 
 
 
 
 
and G = {Z16, *, (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  
 

M = 

1 2 3 4 5

6 10

11 15

16 20

21 25

a a a a a

a ... ... ... a

a ... ... ... a

a ... ... ... a

a ... ... ... a

 
 
  
 
 
  

 ai  (R+  {0})G where 

 

 a5 a6



 1 

a4 

 a2 a1



 a3 

0 
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G = {Z17, *, (3, 14)}1  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, a2, a3 a4 … a10) | ai  Z25 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  
 
 

M = 

1 2 10

11 12 20

21 22 30

31 32 40

a a ... a

a a ... a

a a ... a

a a ... a

 
 
    

 ai  LG  where L = 
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G = {C(Z18), *, (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  
 





a15a14





 a10 

a6 

 a9 a7 

a11
a12 

 a13 



 a3 

a2 a1 


1 





a4 a5 

a8 




0 

a17a18

a16 
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M = 

1

2

3

9

a

a

a

a

 
 
  
 
 
  


 ai  (Z+  {0})  L7(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) Does there exist a subset set ideal strong NA topological 

semiring space over a subset semiring which has no 
topological subspaces? 

 
(ii) Can an infinite topological set ideal strong NA semiring 

space over a subset subsemiring have  a finite basis? 
 
(iii) Does there exist set ideal subset strong NA semiring 

topological space which has infinite basis; for all 
topological spaces of S? 

 
(iv) Can the trees associated with them be always identical? 
 
(v) In case of finite topological spaces find trees such that 

none of them are identical? 
 
(vi) Can there be an associative topological space in case of 

iP sT , 
iP T

  and  
iP T

  for Pi 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  

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+  {0})L7(3)} be the NA subset semiring. 
 

(i) Find all the six NA special subset semiring 
topological spaces.  

(ii) Prove Ts, 
*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+  {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+  I  {0})G where G = {C(Z9), *, (6, 3iF)}} 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+  I ) (L13(3)  L15 (8))} be the subset NA semiring. 
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 Study questions (i) and (iii) of problem 3 for this S. 
 
7. Let S = {Collection of all subsets from the NA semiring 

R+  {0}  I L29(15)} be the NA subset semiring. 
 

(i) Prove S is commutative.  
(ii) Study questions (i) and (iii) of problem 3 for this S. 

 
8. Let S = {Collection of all subsets from the NA semiring 

M = {(a1, a2, a3, a4, a5, a6) | ai  Q+  {0}  I L29(8), 1  
i  6}} be the NA subset semiring.   

 
 Study questions (i) and (iii) of problem 3 for this S. 
 
9. Let S = {Collection of all subsets from the matrix NA  
 

semiring M = 

1 2 3

4 5 6

28 29 30

a a a

a a a

a a a

 
 
    

  
 ai  (Z+  {0}) L19(8)},  

 
1  i  30} be the NA subset semiring.  

 
Study questions (i) and (iii) of problem 3 for this S. 

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

semiring  

 

M = 

1 2 7

8 9 14

15 16 21

22 23 28

29 30 35

36 37 42

a a ... a

a a ... a

a a ... a

a a ... a

a a ... a

a a ... a

 
 
 
 
 
 
 
 
  

 ai  (Z+  Q+  {0})   
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(G1  G2  G3); where G1 = {Z14, *, (10, 4)},  

 
G2 = {C(Z10), *, (5iF, 5)} 

 
and G3 = {C(Z5  I), *, (4iF, 2)}; 1  i  42}} 

 
be the NA subset semiring.  

 
Study questions (i) and (iii) of problem 3 for this S. 

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

semiring  
 

M = 
1 2 10

11 12 20

21 22 30

a a ... a

a a ... a

a a ... a

 
 
 
 
 

ai  (Z+  {0}) (L17(8)   

 
L5(2)  L27(11))}, 1  i  30} be the NA subset semiring.  

 
 Study questions (i) and (iii) of problem 3 for this S. 
 
12. Let S = {Collection of all subsets from the NA super  

matrix semiring  
 

M = 

1 2 3 4 5

6

11

16

21

26

31

36

41

a a a a a

a ... ... ... ...

a ... ... ... ...

a ... ... ... ...

a ... ... ... ...

a ... ... ... ...

a ... ... ... ...

a ... ... ... ...

a ... ... ... ...

 
 
 
 
 
 
         

 ai  (Z+  {0}) (L7(3)  
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G1  G2  L21(11))}, 1  i  45} be the subset NA semiring.  
 
 Study questions (i) and (iii) of problem 3 for this S. 
 
13. Let S = {Collection of all subsets from the NA matrix 

semiring  
 

P = 

1 2 3 4 5 6 7 8

9 16

17 24

25 32

33 40

41 48

49 56

57 64

a a a a a a a a

a ... ... ... ... ... ... a

a ... ... ... ... ... ... a

a ... ... ... ... ... ... a

a ... ... ... ... ... ... a

a ... ... ... ... ... ... a

a ... ... ... ... ... ... a

a ... ... ... ... ... ... a

 
 
 








 




 
 
       

 ai   

 
(Z+  {0}) (L9(8)  L13(12)  L17(16)), 1  i  64}} be the 
NA subset semiring. 

 
(i) Prove S satisfies a S-special identity. 
(ii) Study questions (i) and (iii) of problem 3 for this S. 

 
14. Characterize those NA subset semirings that  satisfy S left 

alternative identity. 
 
15. Characterize those NA subset semirings that satisfy the S-

right alternative identity. 
 
16. Does there exist an infinite NA subset semiring that 

satisfies S-Bruck identity? 
 
17. Does there exist an infinite NA subset semiring that 

satisfies S-Bol identity? 
 
18. Does there exist an infinite NA subset semiring that 

satisfies S-Moufang identity? 
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19. Let S = {Collection of all subsets from the NA semiring 

M = i
i

i 0

a x







  ai  (Z+  {0}) L93(8)}} be the NA subset 

semiring. 
 
 Study questions (i) and (iii) of problem 3 for this S. 
 
20. Let S = {Collection of all subsets from the NA semiring 

M = i
i

i 0

a x







  ai  Q+  {0}  I) G1  G2; G1 = {Z9, *, 

(3, 0)}and G2 = {C(Z12), *, (10, 2)}}} be the NA subset 
semiring.  

 
Study questions (i) and (iii) of problem 3 for this S.  
 

21. Does there exist a S-subset NA strongly non commutative 
semiring? 

 
22. Let S = {Collection of all subsets from the NA semiring  

B = LG where G = {Z20, *, (10, 0)} and L =  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 









a5 

 a9 

a8 

a7 

a10

a6 


0

 a3 







1 

a2 a1 

 a4 
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  be the subset NA semiring.  
 

(i) Find o(S). 
(ii) Find Ts, To, T

 , T
 , T

  and  T
 . 

(iii) Prove Ts, T
  and  T

  are both non associative and 
non commutative. 

(iv) Prove Ts, 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.  

 
23. Let S = {Collection of all subsets from the NA loop 

semiring LL15(8)} be the NA subset semiring where L is a 
Boolean algebra of order 28.  

 
(i) Study questions (i) to (vi) of problem 22 for this S. 
 
(ii) Prove all the six topological spaces are 

commutative. 
 
24. Let S = {Collection of all subsets from the NA loop 

semiring LL25(8)} be the NA subset semiring.  
 

Study questions (i) to (vi) of problem 22 for this S. 
 
25. Let S = {Collection of all subsets from the NA semiring 

L(G1  G2) with L =  
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 and G1 = {Z40  I, *, (20, 20I)} and G = {C(Z12), *, (6, 

3)} be the NA subset semiring.   
 
 Study questions (i) to (vi) of problem 22 for this S. 
 
26. Let S = {Collection of all subsets from the NA subset 

semiring (L1  L2) L231(2)} be the NA subset semiring; 
with  

 









a11 

 a5 

a7 

a9 

a6 

a10

 a4 



 a8 



 a1 
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 L1=         L2 =  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Study questions (i) to (vi) of problem 22 for this S. 
 
 
27. Let S = {Collection of all subsets from the NA semiring 

M = {(a1 a2 a3) | ai  LG  with L =  







 a4 

a8

a2 
 a3 a1 

a5 a6 

1 
 







 a17 

0 

a13 
 a12

a14 

a16 a15 

 a7

 a9

 a10

 a11





 a9 

a5 
 a4 a6

a8 a7 

 a11a12



 a10 

0 







a1 

a3 

a2 

 1 

 a13

 a14
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 and G = {C(Z24), *, (12, 12iF)}} be the subset NA 

semiring.  
 
 Study questions (i) to (vi) of problem 22 for this S. 
 
28. Let S = {Collection of all subsets from matrix groupoid 

lattice  
 

M = 

1

2

3

15

a

a

a

a

 
 
  
 
 
  


ai  (L7(3)  C) with L =  







 a7 

a13 

a5 
 a6 a4 

a8 a9 

a3 







 a19 

a15
 a16

a14 

a18
a17 

 a10

 a11a12

1 





 a2 a1


0 
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 and G = {C(Z7), *, ((0, 4iF)}} 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  
 

M = 

1 2 3 4

5 6 7 8

9 10 11 12

13 14 15 16

a a a a

a a a a

a a a a

a a a a

 
 
    

ai  LL29(2); 1  i  16}}  

 
be the NA subset semiring.  





 a4 

a2 
 a3 a1

a5 a6 

1 








 a11 

a14

a9 
 a10

a8

a12
a13 

a7 







 a18 

0 

a16
 a17

a15

a19
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(i) Study questions (i) to (vi) of problem 22 for this S.  
(ii) 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 (G1  G2) with L =  

 
 
 
 
 
 
 
  
 
 
 
 
 
 
   
 
 and G1 = {(C(Z12), *, (4, 4iF)} and G2 = {Z12  I, *, (4I, 

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  
 

M = 

1 2 3 4

5 6 7 8

61 62 63 64

a a a a

a a a a

a a a a

 
 
    

   
 ai  LL9(2), 1  i  64}}  

 
be the NA-subset semiring. 
 

(i) Study questions (i) to (vi) of problem 22 for this S. 


1 


a14 
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(ii) Prove the topological spaces Ts, T
  and  T

  are S-
NA subsemiring right alternative topological 
spaces.   

(iii) Find the trees associated with these topological 
spaces. 

 
32. Let S = {Collection of all subsets from the NA semiring 

LG where G = {Z12, *, (4, 0)} and L is a lattice  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 be the NA subset semiring.  
 

(i) Study questions (i) to (vi) of problem 22 for this S. 
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(ii) Prove the topological spaces Ts, T
  and  T

  are all 
S-alternative subset NA semiring topological spaces 
of S.   

 
33. Let S = {Collection of all subsets from the NA semiring  
 

M=

1

2

3

19

a

a

a

a

 
 
  
 
 
  


ai  LL29(28); 1  i  19}} be the NA subset  

 
semiring where L =  
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(i) Study questions (i) to (vi) of problem 22 for this S. 
(ii) Does the topological spaces T

 , T
  and Ts satisfy 

any of the special identities? 
 
34. Let S1 = {Collection of all subsets from the NA semiring 

LG where G = {Z29, *, (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. 
(ii) Compare S in 33 with S1 in 34.  

 
35. Obtain some special features associated with set ideal 

subset NA semiring topological spaces defined over 
subrings of a ring. 

 
36. Study problem 35 when the subrings are replaced by 

subsemirings of a semiring 
iP T

 , 
iP T

  and 
iP ST . 

 
37. Can these spaces satisfy Bruck identity?  (Pi a subring of a 

ring or a subsemiring of a semiring over which S is built). 
 
38. Can these set ideal subset NA semiring topological spaces 

T
 , T

  and Ts satisfy left alternative identity and not 
right alternative identity? 

 
39. Give an example of a NA subset semiring  S of infinite 

order which satisfies Smarandache strong Bruck identity. 
 
40. Give an example of a NA subset semiring S of infinite 

order which satisfies S-strong Moufang identity. 
 
41. Give an example of a subset NA semiring S of finite order 

which satisfies the Bol identity. 
 
42. Is it ever possible to have a subset NA semiring which 

satisfies more than one special identity? 
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43. Prove these exists subset NA semirings which satisfies 
alternative identity and is also a P-subset NA semiring.  

 
44. Let S = {Collection of all subsets from the NA ring  

R = Z25L11(3)} be the NA subset semiring. 
 

(i) Find all the subrings of R. 
(ii) 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 Ts, T

  and T
  with 

these space in (ii). 
 
45. Let S = {Collection of all subsets from the NA ring R = 

Z48 G where G ={Z30, *, (6, 0)}} be the subset NA 
semiring.   

 
Study questions (i) to (v) of problem 44 for this S. 

 
46. Let S = {Collection of all subsets from the NA ring R = 

Z47(G1  G2) where G1 = {Z10, *, (0, 5)} and G2 = {Z6, (0, 
3), *)} be the NA subset semiring.   

 
Study questions (i) to (v) of problem 44 for this S. 
 

47. Let S = {Collection of all subsets from the NA ring (Z29  
Z31)G where G = {Z42, *, (10, 10)}} be the subset NA 
semiring.  

 
Study questions (i) to (v) of problem 44 for this S. 
 

48. Let S = {Collection of all subsets from the NA ring RG 
where G = {Z50, *, (25,0)} } be the NA subset semiring.  

 
(i) Study questions (i) to (v) of problem 44 for this S. 
(ii) Show RG has infinite number of subrings. 
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49. Let S = {Collection of all subsets from the NA ring  

R = Z45 L45(44)} be the subset NA semiring. 
 

(i) Study questions (i) to (v) of problem 44 for this S. 
(ii) Is S a S-left alternative subset NA semiring? 

 
50. Let S = {Collection of all subsets from the NA ring Z13 

L13(12)}  be the subset NA semiring.   
 

Study questions (i) to (v) of problem 44 for this S. 
 
51. Let S = {Collection of all subsets from the NA ring R = 

Z15 (G  L15(8)) where G = {Z15, *, (10, 0)}} be the NA 
subset semiring.  

 
Study questions (i) to (v) of problem 44 for this S. 
 

52. Let S = {Collection of all subsets from the NA semiring  
P = (Z+  {0})L27(8)} be the subset NA semiring. 

 
(i) Show P has infinite number of subsemirings. 
(ii) 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). 

 
53. Let S = {Collection of all subsets from the NA semiring  

P = (Q+  I {0})L29(28)} be the NA subset semiring.   
 

Study questions (i) to (iv) of problem 52 for this S. 
 

54. Let S = {Collection of all subsets from the NA semiring  
P = (R+  {0})G where G = {Z20, *, (5, 0)}} be the NA 
subset semiring.  

 
Study questions (i) to (iv) of problem 52 for this S. 
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55. Let S = {Collection of all subsets from the NA semiring  
P = (Q+  {0}) (G1  G2) where G1 = {Z40, *, (10, 10)} 
and G2 = {Z55, *, (11, 0)}} be the NA subset semiring. 

 
Study questions (i) to (iv) of problem 52 for this S. 
 

56. Let S = {Collection of all subsets from the NA semiring  
P = (R+  {0}) (L23(22)  L35(34))} be the NA subset 
semiring.  

 
Study questions (i) to (iv) of problem 52 for this S. 
 

57. Let S1 = {Collection of all subsets from the NA semiring 
P = (R+  {0}) (L23(2)  L35(2))} be the NA subset 
semiring.  

 
Study questions (i) to (iv) of problem 52 for this S. 
 
Compare S of problem 56 with S1 of problem 57. 
 

58. Let S = {Collection of all subsets from the NA semiring  
P = (Q+  {0}) (G1  G2) where G1 = {Z16, *, (4, 0)} and 
G2 = {Z16, *, (0, 4)}} be the NA subset semiring of P.  

 
Study questions (i) to (iv) of problem 52 for this S. 
 

59. Let S = {Collection of all subsets from the NA semiring  
P = (Z+  I  {0}) (G1  G2  G3) where G1 = {Z24, *, 
(12, 0)}, G2 = {Z24, *, (0, 24), and G3 = {Z24, *, (12, 12)}} 
be the NA subset semiring.  

 
Study questions (i) to (iv) of problem 52 for this S. 
 

60. Let S = {Collection of all subsets from the NA semiring  
P = (Z+  I  {0}) (R+  {0}) (G1  L27(8))} be the NA 
subset semiring.  

 
Study questions (i) to (iv) of problem 52 for this S. 
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61. Let S = {Collection of all subsets from the NA semiring 

LG where L = 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  G = {C(Z21), *, (7, 14)}} be the subset NA semiring. 
 

(i) Study questions (i) to (iv) of problem 52 for this S. 
(ii) Find o(S). 

 
62. Let S = {Collection of all subsets from the NA semiring 

(R+  I  {0}) (G1 L27(26)) where G1 = {Z27, *, (26, 
1)}} be the subset NA semiring.    

 
Study questions (i) to (iv) of problem 52 for this S. 
 

63. Let S= {Collection of all subsets from the NA semiring 
LG where L is a Boolean  algebra of order 256 and  
G = {Z10, *, (5, 0)} be the groupoid} be the NA subset 
semiring.   

a13 







 a4 

a2 
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Study questions (i) to (iv) of problem 52 for this S. 
 
64. Let S = {Collection of all subsets from the NA ring ZG 

where G = {Z16, *, (4, 12)}} be the subset NA semiring.   
 

Study questions (i) to (iv) of problem 52 for this S. 
 

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

semiring M =

1 1 2 2

3 3 4 4

13 13 14 14

[a ,b ] [a ,b ]

[a ,b ] [a ,b ]

[a ,b ] [a ,b ]

 
 
    

 
ai, bi  Q  {I}  

 
L27(2), 1  i  14}} be the subset NA semiring.    

 
Study questions (i) to (iv) of problem 52 for this S. 

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

semiring M = {([a1, b1], [a2, b2], [a3, b3], …, [a10, b10]) | ai, 
bi  Z5L17(3); 1  i  10}} be the NA subset semiring. 

 
(i) Study questions (i) to (iv) of problem 52 for this S. 
(ii) Find o(S). 
(iii) Find the order of all special subset set ideal strong 

NA semiring topological spaces over subset 
subsemirings of S. 

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

semiring M = {(a1 a2 a3 | a4 | a5 a6 a7 | a8 a9 | a10)  | ai  G  
where G = {Z10, *, (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. Obtain some special features enjoyed by the subset strong 

set ideal topological semiring spaces of S. 
 
69. Let S = {Collection of all subsets from the groupoid ring 

Z10G where G = {Z11, *, (5, 2)}} be the subset NA 
semiring. 

 
(i) Find o(S). 
(ii) 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. 
 

70. Let S = {Collection of all subsets from the loop ring 
Z6L9(2)} be the subset NA semiring.   

 
Study questions (i) to (iv) of problem 69 for this S. 
 

71. Let S = {Collection of all subsets from the loop ring 
Z11L11(3)} be the NA subset semiring.  

 
Study questions (i) to (iv) of problem 69 for this S. 
 

72. Let S = {Collection of all subsets from the groupoid ring 
Z12G where G = {Z10, *, (6, 4)}} be the NA subset 
semiring.  

 
Study questions (i) to (iv) of problem 69 for this S. 
 

73. Let S = {Collection of all subsets  from the NA groupoid 
ring Z10G where G = {C(Z5), *, (iF, 0)}} be the subset NA 
semiring.   

 
Study questions (i) to (iv) of problem 69 for this S. 
 

74. Let S = {Collection of all subsets from the loop semiring 
LL27(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 

LL19(18) where L =  
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 be the NA subset semiring. 

0 







 a4 

a2 




 a3 a1

1 

a5 a6 

a8

 a14a13



 a7

 a9

 a12 

 a10 

 a11 





 a4 

a2 
 a3 a1

a5 a6 

1 








 a11 

0 

a9 
 a10

a8

a12
a13 

a7 
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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 = {Z12, *, (6, 0)} and L =  
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Be the subset NA semiring.   
 
 Study questions (i) to (iv) of problem 69 for this S. 
 
77. Let S = {Collection of all subsets from the matrix NA  
 

ring M = 

1

2

3

4

a

a

a

a

 
 
    

ai  Z5L7(3); 1  i  4}} be the subset  

 







 a12


a10




 a11
a9 

a8 

a13
a14 

 a4 

0 

 a5 

 a6 

 a7 

 1 

 a1 

 a2 

 a3 



Non Associative Subset Topological Spaces…  193 
 
 
 
 
 
 

NA semiring.  
 

Study questions (i) to (iv) of problem 69 for this S. 
 
78. Let S = {Collection of all subsets from the matrix NA  
 

semiring M = 

1

2

15

a

a

a

 
 
    


ai  Z43L43(42); 1  i  15}} be  

 
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  
 

ring M =

1 2 3 4

5 6 7 8

9 10 11 12

13 14 15 16

a a a a

a a a a

a a a a

a a a a

 
 
    

 ai  Z7L25(8);  

 
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  

 

M = 

1 2 15

16 17 30

31 32 45

46 47 60

a a ... a

a a ... a

a a ... a

a a ... a

 
 
    

 ai  LL29(8); 1  i  60}}  
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where L =  
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 be the NA subset semiring.  
 
 Study questions (i) to (iv) of problem 69 for this S. 
 
81. Let S = {Collection of all subsets from the matrix NA  

 
 

semiring M = 

1 2 3 4

5 8

9 12

13 16

17 20

21 24

25 28

a a a a

a ... ... a

a ... ... a

a ... ... a

a ... ... a

a ... ... a

a ... ... a

 
 
 
 
 
 
 
 
 
 
 

 ai  LL7(3);  

 





 a4 

a2 




 a3 a1

1 

a5 a6 

 a7

 a8

 a9

 a10 

 a11 

 a12 

 a13

 0 
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1  i  28; and L =     
 
 
 
 
 
 
 
 
 
 
 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  
 

M = 

1 1

2 2

10 10

[a ,b ]

[a ,b ]

[a ,b ]

 
 
    


 ai  Z15L29(15); 1  i  10}} be the  

 
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 = {([a1, b1], [a2, b2], …, [a12, b12]) | ai, bi  
LL91(2); 1  i  12}} be the subset NA semiring where L 
is a chain lattice C21. 

 
(i) Find o(S). 
(ii) 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? 







 a4 

0 

a2 
 a3 a1

a5 a6 

1 
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(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  

 

M = 

1 1

2 2

15 15

[a ,b ]

[a ,b ]

[a ,b ]

 
 
    


 ai, bi  LG where  

 
    L =    

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 and G = {C(Z12), *, (3iF, 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  
 

M = 
1 1 2 2 3 3

28 28 29 29 30 30

[a ,b ] [a ,b ] [a ,b ]

[a ,b ] [a ,b ] [a ,b ]

 
 
 
  

     where ai, bi   

0







 a4 

a2 




 a3 a1

1 

a5 a6 

a8

 a10a11



 a7

 a9
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LG where L =  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
   
 
 
 and G = {Z15, *, (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  
 
 

M = 
1 1 2 2 3 3

4 4 5 5 6 6

7 7 8 8 9 9

[a ,b ] [a ,b ] [a ,b ]

[a ,b ] [a ,b ] [a ,b ]

[a ,b ] [a ,b ] [a ,b ]

 
 
 
  

 ai, bi   

 
 







 a4 

a9

a2 
 a3 a1

a5 a6 

1 








 a15 

0 

a11
 a12

a10 

a14
a13 

 a7

 a8
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L(G  L9(5)) where L =  

 
 
 
 
 
 
 
 
 
 
 
 
 
 and G = {C(Z6), *, (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 =  
 
 

1 1 2 2 3 3 4 4 5 5 6 6 7 7

8 8 14 14

[a ,b ] [a ,b ] [a ,b ] [a ,b ] [a ,b ] [a ,b ] [a ,b ]

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

 
 
   

 
 
 ai, bi  C(Z20) , L19(8); 1  i  14}} be the subset interval  
 NA semiring of finite order.   
 
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? 





 a7 

a5 
 a6 a4

a8 a9 


0 









1 

a3 

a2 a1 
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89. Does there exist any subset NA semiring which has no 

subset subsemiring? 
 
 
90. Let M = {Collection of all subsets from the NA semiring 

(L  L  L) (L9(8)  L9(2)  L9(5) where L is a Boolean 
algebra of order 64} be the NA subset semiring.  

 
(i) Find o(S). 
 
(ii) Find every subset NA subsemirings. 

 
 
(iii) 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  B = {(0)}.  
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91. Let S = {Collection of all subsets from the NA semiring 
(L1  L2) (L11(3)  G  L9(5))  

 
 
 

 
where L1 =      and L2 =  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 and G = {C(Z8  I), *, (7iF, 4I)}} be the NA subset 

semiring.  
 
 Study questions (i) to (vii) of problem 90 for this S. 
 
 
 





 a16


a14
 a15

a13 

a17
a18 


0 

 

 a12 

a11a10 



 a9 

a7 a8 





a6 

a5 a4 



 a3 

a2 a1 

1 







 a16 

a14
 a15 a13 

a17
a18

a4

 a2 a1



 a3

 a5

 a9 

0 


0 

 a7
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 a8
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