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

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

Finite subset non associative semirings are constructed 
using the groupoid lattice LP where L is a finite distributive 
lattice and P is a groupoid of finite order. Using also loop lattice 
we can have finite subset non associative semirings. When in 
the place of the lattice a semiring is used we get non associative 
semirings and the collection all subsets of them form a subset 
non associative semiring. 
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When semirings are replaced by rings using groupoids we 
get groupoid rings. Groupoid ring are also non associative and 
their subset collection gives non associative subset semirings 
only. Elaborate study about these structures is carried out in this 
book. 

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

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

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

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

 
 
 

W.B.VASANTHA KANDASAMY 
FLORENTIN SMARANDACHE 

 



 
 
 
 
Chapter One 
 
 

 
 
BASIC CONCEPTS 
 
 
 
 
 
In this chapter we mainly mention the availability of the 
literature from the books where references can be got, we just 
give only a line or two to indicate from which book it is taken. 
 
 We use the concept of finite groupoids from the book [70]. 
In this book for the first time the structure of finite groupoid is 
made non abstract by building it using modulo integers Zn.  
 
DEFINITION 1.1:  Let G be a non empty set with a binary 
operation * defined on G.  That is for all a, b  G; 
 
 a * b  G and * in general is non associative on G.  We 
define (G, *) to be a groupoid. 
 
 We may have groupoids of infinite or finite order. 
 
Example 1.1:  Let G = {a0, a1, a2, a3, a4} be the groupoid given 
by the following table: 
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0 1 2 3 4

0 0 4 3 2 1

1 1 0 4 3 2

2 2 1 0 4 3

3 3 2 1 0 4

4 4 3 2 1 0

* 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

 

 
 
The concept of semirings and non associative semirings can be 
had from [73]. An elaborate dealing of semirings is done in this 
book, for books on semirings are very rare. 
 
 The notion of loops and loop rings can be had from [71-2, 
74-5]. Loop structures are also constructed using modulo 
integers of odd order. 
 
 
 Construction of a new class of loops. 
 
 Let Ln(m) = {e, 1, 2, …, n}; n > 3 and n is an odd integer.  
m is a positive integer such that m < n and (m, n) = 1 and  
(m – 1, n) = 1 with m < n. 
 
 Define on  Ln(m) a binary operation * as follows: 
 

(i) e * i = i * e = i for all i  Ln(m) 
(ii) i * i = e for all i  Ln(m) 
(iii) i * j = t where t = (mj – (m – 1)i ) (mod n) for 

all i, j  Ln(m), i  j, i  e and j  e.   
 

Then Ln(m) is a loop.  We give one example.   
 
Consider the following the table of   

L7(4) = {e, 1, 2, 3, 4, 5, 6, 7} which is as follows: 
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  * 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

 

 
is a loop of order 8. We just give the physical interpretation of 
the operation in the loop Ln(m). 
 
 
 We denote by ‘I’ by the indeterminate; I2 = I and for the 
notion of neutrosophic rings refer [52, 80].  The concept of 
finite neutrosophic complex modulo integers can be had from 
[82]. 
 
 Further for the notion of dual numbers, special dual like 
numbers and special quasi dual numbers refer [83, 87-8]. 
 
 Finally the concept of non associative subset new 
topological space can be better understood by referring [85]. 
 

Throughout this book;  
C(Zn) = {a + biF | a, b  Zn, 2

Fi  =  n–1} 
denotes the finite complex modulo integers.  

 
Z  I, Q  I, R  I, C  I and Zn  I 

are the neutrosophic rings. 
 
Z+  I  {0}, Q+  I  {0} and R+  I  {0} 

denote the collection of all neutrosophic semirings. 
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Ln(m) will denote a finite loop of even order n + 1, with  
n > 3,  an odd number and m < n with (m, n) = 1 = (n–1, m).   

 
For the concept of Smarandache zero divisors, Smarandache 

idempotents, Smarandache semirings, Smarandache rings etc 
refer [79].  



 
 
 
 
 
 
Chapter Two 
 
 

 
 
SUBSET NON ASSOCIATIVE SEMIRINGS 
USING GROUPOIDS 
 
 
In this chapter we for the first time study the new concept of 
subset non associative semirings using groupoids.  It is pertinent 
to keep on record that it is difficult to define semirings which 
are not rings, that are non associative.  We using the notion of 
subsets easily define non associative subset semirings which are 
not rings.  These non associative subset semirings are basically 
constructed using groupoid rings and groupoid semirings and 
subset groupoid rings and subset groupoid semirings. 
 
DEFINITION 2.1:  Let S = {Collection of all subsets of R; a 
groupoid ring or a groupoid semiring};  S under the operations 
g and g is a semiring defined as the subset non associative 
semiring; where g   is ‘+’ of  R and g is the  on R. 
 
 We will first illustrate this situation by some examples. 
 
Example 2.1:  Let S = {Collection of all subsets of the groupoid 
ring Z5G with G = {{g1, g2, …, g6} where g1 = 1, g2 = 2,  
g3 = 3, g4 = 4, g5 = 5 and g6 = 0 with *, (g3, g6); that is;  
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 g4 * g2  = g3 * g4 + g2 * g6 
   = g6 + g6 = g6 
 g1 * g2 = g3g1 * g6g2 
   = g3 + g6 = g3 and so on}}  
 
be the subset non associative semiring of the groupoid ring Z5G.  
Clearly S is a non associative subset semiring.  
 
 Let A = {3g1} and B = {4g2}  S. A + B = {3g1 + 4g2} 
that is ‘+’ operation on G is used, which is the g given in 
definition. 
 

A + B  = B + A for all A, B  S. 
 

A * B = {3g1 * 4g2} 
   = {3  4 (g1 * g2)} 
   = {12 [g3g1 + g6g2]} 
   = {12 [g3 + g6]} 
   = {2 [g3 + g6]}  (* is the g given in the definition). 
 
 However A * B  B * A for all A, B  S and  
(A * B)*C  A * (B * C) in general for all A, B, C  S. 
 
 Let A = {2g1 + g2}, B = {3g1 + 4g3} and C = {g5}  S.  
 
 Consider  
 

A * B  = {2g1 + g2 * 3g1 + 4g3} 
   = {2g1 * 3g1 + g2 * 3g1 + 2g1 * 4g3 + g2 * 4g3} 
   = {2g1g3 + 3g1g6 + g2g3 + 3g1g6 + 2g1g3 + 4g3g6 +  

    g2g3 + 4g3g6} 
   = {2g3 + 3g6 + g6 + 3g6 + 2g3 + 4g6 + g6 + 4g6} 
   = {4g3 + g6}     …   I 
 
 
 Consider  

 
B * A  = {3g1 + 4g3 * 2g1 + g2} 

   = {3g1 *  2g1 + 3g1 * g2 + 4g3 * 2g1 + 4g3 * g2} 
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   = {3g1g3 + 2g1g6 + 3g1g3 + g2g6 + 4g3g3 + 2g1g6  

    + 4g3g3 + g2g6} 
   = {3g3 + 2g6 + 3g3 + g6 + 4g3 + 2g6 + 4g3 + g6} 
   = {4g3 + g6}     …   II 
 
 I and II are equal. 
 
 Take A = {g3}, B = {g2} and C = {g4}  S 
 
 (A * B) * C = {g3 * g2} * C 
    = {g3  g3 + g2  g6} * C 
    = {g3 + g6} * g4 
    =  g3g3 + g4g6 + g6g3 + g4g6 
    = g3 + g6 + g6 + g6 
    = {g3 + 3g6}     …  I 
 
 A (B * C) = A * {g2 * g4} 
    = A * {g2g3 + g4g6} 
    = A * {2g6} 
    = {g3 * 2g6} 
    = {g3g3 + 2g6g6} 
    = {g3 + 2g6}     …  II 
 
 Clearly I and II are distinct so the operation on S in general 
is non associative. 
 
 Let A = {g1} and B = {g2} be in S. 
 
  A * B  = {g1 * g2} 
    = {g1g3 + g2g6} 
    = {g3 + g6}      …  I 
 
  B * A = {g2 * g1} 
    = {g2 * g3 + g1g6} 
    = {g6 + g6} 
    =  {2g6}      …  II 
 
 I and II are not equal so A * B  B * A in general for A, B 
 S.  Thus {S, +, *} is a non associative semiring of finite order 
which is also non commutative. 
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Example 2.2:  Let S = {Collection of all subsets of the groupoid 
semiring (Z+{0})G} be a subset non associative semiring of 
the groupoid semiring (Z+{0})G where G is given by the 
following table; 
 

0 1 2 3 4 5 6 7

0 0 6 4 2 0 6 4 2

1 2 0 6 4 2 0 6 4

2 4 2 0 6 4 2 0 6

3 6 4 2 0 6 4 2 0

4 0 6 4 2 0 6 4 2

5 2 0 6 4 2 0 6 4

6 4 2 0 6 4 2 0 6

7 6 4 2 0 6 4 2 0

* x x x x x x x x
x x x x x x x x x
x x x x x x x x x
x x x x x x x x x
x x x x x x x x x
x x x x x x x x x
x x x x x x x x x
x x x x x x x x x
x x x x x x x x x

 

 
 Take A = {8x1 + 3x2, 5x7, 2x5} and B = {2x0, 4x3}  S. 
 
 To find A + B and A * B.   
 

Clearly  
 
A + B = {8x1 + 3x2 + 2x0, 8x1 + 3x2 + 4x3, 5x7 + 2x0,  

    5x7 + 4x3, 2x5 + 2x0, 2x5 + 4x3} is in S. 
 Consider  
 

A * B  = {(8x1 + 3x2) * 2x0, 5x7 * 2x0, 2x5 * 2x0,  
    (8x1 + 3x2) * 4x3, 5x7 * 4x3, 2x5 * 4x3}  

   = {16x2+6x4, 10x6, 4x2, 32x4 + 12x6, 20x0, 8x4} S. 
 
 Consider  
 

B * A  = {2x0 * (8x1 + 3x2), 2x0 * 5x7, 2x0 * 2x5, 4x3 *  
    (8x1 + 3x2), 4x3 * 5x7, 4x3 * 2x5} 

   = {16x6+6x4, 10x2, 4x6, 32x4 + 12x2, 20x0, 8x4} S. 
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 We see A * B  B * A.  Thus S is a non commutative subset 
semiring of the groupoid semiring.  Let us take A = {5x2, x3},  
B = {3x7} and C = {x4, 8x5}  S. 
 
To find  
 

(A * B) * C  
= ({5x2, x3} * {3x7}) * C 

   = {5x2 * 3x7, x3 * 3x7} * C 
   = {15x6, 3x0} * {x4 8x5} 
   = {15x6 * x4,  3x0 * x4, 120x6 * x5, 24x0 * x5} 
   = {15x4, x0, 120x2, 24x6}     …  I 
 
Now we find  
 

A * (B * C) 
 

   = A * ({3x7} * {x4, 8x5}) 
   = A * {3x7 * x4, 24x7 * x5} 
   = A * {3x6, 24x4} 
   = {5x2, x3} * {3x6, 24x4} 
   = {15x2 * x6, 3x3 * x6, 120x2 * x4, 24x3 * x4} 
   = {15x0, 3x2, 120x4, 24x6}    …  II 
 
 Clearly (A * B) * C  A * (B * C), as I and II are different.  
Thus S is a subset non associative, non commutative semiring 
of infinite order. 
 
Example 2.3:  Let S = {Collection of all subsets of the groupoid 
ring Z10G where G is given by the following table; 
 

0 1 2 3 4

0 0 4 3 2 1

1 1 0 4 3 2

2 2 1 0 4 3

3 3 2 1 0 4

4 4 3 2 1 0

* 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
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be the subset non associative semiring of finite order of the 
groupoid ring Z10G. 
 
 For A = {5a0, 5a4} and B = {2a1, 2a0 + 4a3, 4a1 + 2a2, 6a3} 
in S we see A * B = {0} and B * A = {0}.   
 

Thus S has subset zero divisors. 
 
 Take A = {4a3} and B = {2a1 + 3a2, a4}  S. 
 
 We now find  
 

A * B  = {4a3} * {2a1 + 3a2, a4} 
   = {4a3 * (2a1 + 3a2), 4a3 * a4} 
   = {8a3 * a1 + 12a3 * a2, 4a3 * a4} 
   = {8a2 + 2a1, 4a4}    …  I 
 
 Consider  
 

B * A  = {2a1 + 3a2, a4} * {4a3}  
   = {(2a1 + 3a2) * 4a3, a4 * 4a3} 
   = {8a1 * a3 + 2a2  a3, 4a4 * a3} 
   = {8x3 + 2a4, 4a1}    …  II 
 
 Clearly I and II are not equal so S is not a commutative 
subset semiring. 
 
 Take C = {8a1, 4a2}  S.   
 

We find for the same A, B  S; (A*B)* C and A*(B*C). 
 
 Clearly (A * B) * C 
 
   = {8a2 + 2a1, 4a4} * {8a1, 4a2}  
 (from equation I we have put value of A * B) 
 
 = {(8a2 + 2a1)  8a1, (8a2 + 2a1) * 4a2, 4a4 * 8a1, 4a4 * 4a2} 
 = {4a1 * a2 + 6a1 * a1, 2a2 * a2 + 8a1 * a2, 2a4 * a1, 6a4 * a2} 
 = {a4 + 6a0, 2a0 + 8a4, 2a3, 6a2}   …   I 
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 Consider A * (B * C) 
 
 = A * ({2a1 + 3a2, a4}  {8a1, 4a2}) 
 = A* {6a1 * a1 + 4a2 * a1, 8a4 * a1, 8a1 * a2 + 2a2 * a2,  

    4a4 * a2} 
 = {4a3} * {6a0 + 4a1, 8a3, 8a4 + 2a0, 4a2} 
 = {4a3 * a0 + 6a3 * a1, 2a3 * a3, 2a3 * a4 + 8a3 * a0, 6a3 * a2} 
 = {4a3 + 6a1, 2a0, 2a4 + a3, 6a1}    … II 
 
 I and II are distinct so (A * B) * C   A * (B * C) in general 
for A, B, C  S. 
 
 Thus S is a non commutative, non associative subset 
semiring of finite order.  But S has subset zero divisors. 
 
Example 2.4:  Let S = {Collection of all subsets of the groupoid 
ring Z3G where G is given by the following table; 
 
 

0 1 2 3 4 5 6

0 0 4 1 5 2 6 3

1 3 0 4 1 5 2 6

2 6 3 0 4 1 5 2

3 2 6 3 0 4 1 5

4 5 2 6 3 0 4 1

5 1 5 2 6 3 0 4

6 4 1 5 2 6 3 0

* g g g g g g g
g g g g g g g g
g g g g g g g g
g g g g g g g g
g g g g g g g g
g g g g g g g g
g g g g g g g g
g g g g g g g g

 

 
 
be the subset non associative semiring of the groupoid ring Z3G.  
Clearly S is both non associative and non commutative and is of 
finite order.  Clearly S has no subset idempotents or subset zero 
divisors. 
 
Example 2.5:  Let S = {Collection of all subsets of the groupoid 
lattice LG where L is the lattice given by 
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and G is a groupoid given by the following table; 
 

0 1 2 3 4 5 6 7

0 0 6 4 2 0 6 4 2

1 2 0 6 4 2 0 6 4

2 4 2 0 6 4 2 0 6

3 6 4 2 0 6 4 2 0

4 0 6 4 2 0 6 4 2

5 2 0 6 4 2 0 6 4

6 4 2 0 6 4 2 0 6

7 6 4 2 0 6 4 2 0

g g g g g g g g
g g g g g g g g g
g g g g g g g g g
g g g g g g g g g
g g g g g g g g g
g g g g g g g g g
g g g g g g g g g
g g g g g g g g g
g g g g g g g g g



 

 
be  the subset semiring.  Clearly S is a non associative subset 
semiring.  Further S is also a non commutative subset semiring.  
S is of finite order and S has subset zero divisors.   
 

Let A = {dg6 + eg1 + eg4, dg1 + eg5} and B = {fg1 + fg3, fg5} 
 S.  It is easily verified A * B  = {0}.  Thus S has subset zero 
divisors.   

 
However we do not know whether we have a set P  S such 

that P * P = {0}. 
 
Example 2.6:  Let S = {Collection of all subsets from the lattice 
groupoid (groupoid lattice) LG where L is a chain lattice given 
by C9 =  







 f 

0 

b 




 c a 

1 

e d 
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and  G is the groupoid given by the following table; 
 
 

0 1 2 3 4 5

0 0 5 4 3 2 1

1 4 3 2 1 0 5

2 2 1 0 5 4 3

3 0 5 4 3 2 1

4 4 3 2 1 0 5

5 2 1 0 5 4 3

* g g g g g g
g g g g g g g
g g g g g g g
g g g g g g g
g g g g g g g
g g g g g g g
g g g g g g g

 

 
 

be the subset non associative semiring.   
 

We see S has no subset zero divisors. But S has  subset 
idempotents.   
 
 A = {a1g3, a2g3, g3} is such that A * A = A.  So this subset 
semiring has no subset zero divisors but has subset idempotents. 
 
Example 2.7:  Let S = {Collection of all subsets of the groupoid 
semiring LG where L is the lattice given by  


 a3 
 a4 

a6 

0 

a1 

a2 

 a5 

a7 

1 
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and table for G is as follows; 
 

0 1 2 3 4 5 6 7 8 9 10 11

0 0 4 8 0 4 8 0 4 8 0 4 8

1 3 7 11 3 7 11 3 7 11 3 7 11

2 6 10 2 6 10 2 6 10 2 6 10 2

3 9 1 5 9 1 5 9 1 5 9 1 5

4 0 4 8 0 4 8 0 4 8 0 4 8

5 3 7 11 3 7 11 3 7 11 3 7 11

6 6

* g g g g g g g g g g g g
g g g g g g g g g g g g g
g g g g g g g g g g g g g
g g g g g g g g g g g g g
g g g g g g g g g g g g g
g g g g g g g g g g g g g
g g g g g g g g g g g g g
g g g10 2 6 10 2 6 10 2 6 10 2

7 9 1 5 9 1 5 9 1 5 9 1 5

8 0 4 8 0 4 8 0 4 8 0 4 8

9 3 7 11 3 7 11 3 7 11 3 7 11

10 6 10 2 6 10 2 6 10 2 6 10 2

11 9 1 5 9 1 5 9 1 5 9 1 5

g g g g g g g g g g
g g g g g g g g g g g g g
g g g g g g g g g g g g g
g g g g g g g g g g g g g
g g g g g g g g g g g g g
g g g g g g g g g g g g g

 

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

Further S is both non commutative and non associative 
subset semiring of finite order. 







 g 

0 

e 




 f d 

c 

h i 

1





 ba 
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 We take A = {ag5}, B = {dg1} and C = {hg3}  S. 
 
We find  

 
((A * B) * C)* B 
 

 = (({ag5} * {dg1}) * C) * B 
 = ({dg7} * {hg3}) * {dg1} = {dhg7 * g3} * {dg1} 
 = {hg9} * {dg1} 
 = {hdg9 * g1} 
 = {hg7}          …  I 
 
Consider  
 

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

 = A* [({dg1} * {hg3}) * {dg1}] 
 = A * [{dhg3} * {dg1}] 
 = A * {hg3 * g1} 
 = {ag5} * {hg1} = {ahg5 * g1}  

= {hg7}          …   II 
 
 We see I and II are identical so we see this set of elements 
satisfies the Bol identity. 
 
 Now we take A = {ig6} and B = {hg1 + gg4}  S. 
 
 We see A* B = {0} and B * A = {0}.  Thus S has non trivial 
subset zero divisors. 
 
 Take A = {hg2}  S, we see A * A = A and B = {ag4}  S 
we see B * B = B. 
 
 Thus S has subset idempotents. S has nontrivial subset zero 
divisors. 
 
Example 2.8:  Let S = {Collection of all subsets of the groupoid 
ring ZG where G is given by the following table; 
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0 1 2 3 4 5 6 7 8 9

0 0 2 4 6 8 0 2 4 6 8

1 1 3 5 7 9 1 3 5 7 9

2 2 4 6 8 0 2 4 6 8 0

3 3 5 7 9 1 3 5 7 9 1

4 4 6 8 0 2 4 6 8 0 2

5 5 7 9 1 3 5 7 9 1 3

6 6 8 0 2 4 6 8 0 2 4

7 7 9 1 3 5 7 9 1 3 5

8

* g g g g g g g g g g
g g g g g g g g g g g
g g g g g g g g g g g
g g g g g g g g g g g
g g g g g g g g g g g
g g g g g g g g g g g
g g g g g g g g g g g
g g g g g g g g g g g
g g g g g g g g g g g
g g8 0 2 4 6 8 0 2 4 6

9 9 1 3 5 7 9 1 3 5 7

g g g g g g g g g
g g g g g g g g g g g

 

 
be the subset semiring of the groupoid ring ZG.   
 

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

 
S has subset idempotent viz; A = {g5} for A * A = A.  But S 

is of infinite order.   
 
 In view of all these we have the following theorem. 
 
THEOREM 2.1:  Let S = {Collection of all subsets of a groupoid 
ring RG such that R is a field (finite or infinite) and G has no 
subset zero divisors but a non associative groupoid such that  
G * G 


 G (that is G * G  G) which has no subset 

idempotents} be the subset semiring of the groupoid ring RG. 
Then S is a non associative subset semiring which has no subset 
zero divisors and subset idempotents. 
 
Corollary 2.1:  Suppose in the theorem 2.1; RG has 
idempotents then S has subset idempotents.   
 

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

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

 
 Now we study the result when the groupoid has zero 
divisors then what can be said about the groupoid rings.  
 
 It is first important to keep on record that in the groupoid G 
in most case do not have identity that is an element e  G such 
that eg = ge = g for all g  G and ee = e.  Another problem is 
even if eg = g with e2 = e we may not have ge = g that is we 
may have only one sided identity that is right or left so when we 
define the notion of groupoid ring ZG we see the nature of Z is 
not preserved for Z  ZG as G has no identity.  Elements in 
ZG are of the form ag and their sums, so a  Z then a  ZG if a 
is different from zero. However as 1  Z we see  
G  ZG as 1.g = g for all g  G.   
 

Keeping all this in mind we work with the subset semirings 
of the groupoid rings.  
 
Example 2.9:  Let S = {Collection of all subsets of the groupoid 
ring LG where L is a lattice given by  
 
 
 
 
 
 
 
 
 
 
 
 


 a3 
 a4 

a6 

0 


a1 

a2 

 a5 


1 
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and G is the groupoid {Z, *, (3, 2)}} be the subset semiring.   
 

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

 
 For take A = {4} and B = {–6} in S. 
 
  We see A * B  = {4} * {–6} 
      = {4 * (–6)} 
      = {4  3 + (–6)} 
      = {12 – 12} = {0}. 
 
 Infact S has infinite number of subset zero divisors.  Clearly 
L being a chain lattice has no zero divisors.  We see G is an 
infinite groupoid and L is only a finite lattice.  However S is an 
infinite subset semiring having infinite number of subset zero 
divisors.  S is non associative and non commutative. 
 
Example 2.10:  Let S = {Collection of all subsets of the 
groupoid semiring (R+  {0})(G) where G = {Q+, *, (8, 17/4)}} 
be the subset semiring of infinite order.  Clearly S is a non 
commutative and non associative subset semiring of infinite 
order.  Clearly S is a non commutative and non associative 
subset semiring of infinite order which has no subset zero 
divisors and subset idempotents. 
 
Example 2.11:  Let S = {Collection of all subsets of the 
groupoid ring Z11G where G is the groupoid given by the 
following table; 
 

1 2 3 4 5

1 3 3 3 3 3 3

2

3 3 3 3 3 3 3

4

5 3 3 3 3 3 3

* 0 g g g g g
0 0 0 0 0 0 0
g g g g g g g
g 0 0 0 0 0 0
g g g g g g g
g 0 0 0 0 0 0
g g g g g g g
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be the  subset semiring of the groupoid ring;  

Z11G = i i
i

a g



 ai  Z11, gi  G, 1  i  5}.   

 
We see the subset semiring is non associative; has subset 

zero divisors and subset idempotents.   
 
 Let A = {g2 + g4, 5g4 + g2, 3g4, 7g2, 5g2 + 7g4} and  
  B = {3g2, 5g4 + 8g2, 9g4 + g2, 10g2 + g4}  S. 
 
 We see A * B = {0}.  However B * A = {0}. 
 
 We see S has right subset zero divisors which are not left 
subset zero divisors as well as left subset zero divisors which 
are not right subset zero divisors. 
 
 Take A = {0, g2, g4} and B = {3g3, 10g5, 2g3 + g5} be in S.  
 
 Clearly A * B = {0}, however B * A  {0}. 
 
 Here we see in the groupoid ring Z11G; Z11 is a field 
however, Z11G has zero divisors as G has zero divisors. 
 
Example 2.12:  Let us consider the S = {Collection of all 
subsets of the groupoid ring Z12G where G = {0, g1, g2, g3, g4, 
g5} is given by the following table;  
 
 

1 2 3 4 5

5 4 3 2 1

1 3 2 1 5 4

2 5 4 3 2 1

3 3 2 1 5 4

4 5 4 3 2 1

5 3 2 1 5 4

* 0 g g g g g
0 0 g g g g g
g g g g 0 g g
g 0 g g g g g
g g g g 0 g g
g 0 g g g g g
g g g g 0 g g
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be the subset semiring of the groupoid ring Z12G.  S has subset 
zero divisors and subset idempotents. 
 
 Take A = {2g3, 4g3, 8g3} and B = {g3, 6g3}  S.   
 

We see A * B = {0} and B * A = {0}. 
 
 A * A = {0} and B * B = {0}. 
 
 We see S has subset zero divisors and subset nilpotent 
elements. 
 
Example 2.13:  Let S = {Collection of all subsets of the 
groupoid ring Z6G where G = {0, g1, g2, g3, …, g11} is given by 
the following table;  
 
 

0 1 2 3 4 5 6 7 8 9 10 11

0 6 6 6 6 6 6

1 1 7 1 7 1 7 1 7 1 7 1 7

2 2 8 2 8 2 8 2 8 2 8 2 8

3 3 9 3 9 3 9 3 9 3 9 3 9

4 4 10 4 10 4 10 4 10 4 10 4 10

5 5 11 5 11 5 11 5 11 5 11 5 11

6 6 6 6

* g g g g g g g g g g g g
g 0 g 0 g 0 g 0 g 0 g 0 g
g g g g g g g g g g g g g
g g g g g g g g g g g g g
g g g g g g g g g g g g g
g g g g g g g g g g g g g
g g g g g g g g g g g g g
g g 0 g 0 g 0 6 0 6 6

7 7 1 7 1 7 1 7 1 7 1 7 1

8 8 2 8 2 8 2 8 2 8 2 8 2

9 9 3 9 3 9 3 9 3 9 3 9 3

10 10 4 10 4 10 4 10 4 10 4 10 4

11 11 5 11 5 11 5 11 5 11 5 11 5

g g g 0 g 0
g g g g g g g g g g g g g
g g g g g g g g g g g g g
g g g g g g g g g g g g g
g g g g g g g g g g g g g
g g g g g g g g g g g g g

 

 
 
be the subset semigroup of the groupoid ring Z6G.  S has subset 
zero divisors, subset idempotents and is non associative and non 
commutative of finite order. 
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A = {3g2, g45g10,  g8} and  B = {5g6}  S.   
 
We find  
B * A = {3g6, 5g6, 5g6, 5g6} = {3g6, 5g6}    …  I 
A * B = {3g2 * 5g6, g4 * 5g6, 5g10 * 5g6, g6 * 5g6} … II 
 

 We see A * B  B * A as I and II are distinct.  So S is a non 
commutative subset semiring which is non associative. 
 
 Let A = {3g1}, B = {5g2 + g3} and C = {2g4 + 8g10}  S. 
 
 A * (B * C)  
 

= A * ({5g2 + g3} * {2g4 + 8g10}) 
 = A * {(5g2 + g3) * (2g4 + 8g10)} 
 = A * {10g2 * g4 + 2g3 * g4 + 40g2 * g10 + 8g3 * g10} 
 = A * {4g2 + 2g3 + 4g2 + 2g3} 
 = {3g1} * {2g2 + 4g3} 
 = {0}           …  I 
 
 Consider (A * B) * C  
 

= ({3g1} * {5g2 + g3}) * C 
 = ({3g1} * {5g2 + g3}) * C 
 = {15g1 * g2 + 3g1 * g3} * C 
 = {3g1 + 3g7} * {2g4 + 8g10} 
 = {6g1 * g4 + 6g7 * g4 + 24g1 * g10 + 24g7 * g10} 
 = {0}           …  II 
 
 We see I and II are equal so for this set of A, B, C  S we 
see A * (B * C) = (A * B) * C. 
 
 Let A = {2g1}, B = {g3}  and C = {4g4}  S. 
 
 We find (A * B) * C 
 
   = ({2g1} * {g3}) * C 
   = {2g1 * g3} * C 
   = {2g7} * {4g4} 
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   = {2  4g7 * g4} 
   = {2g1}        …  I 
 
 Now we find A * (B * C); 
   = A* (B * C) 
   = A* ({g3} * {4g4}) 
   = A * {4g3 * g4} = {2g1} * {4g3} 
   = {2g1 * g3} 
   = {2g7}        …  II 
 
 For this triple  
 (A * B) * C  A * (B * C) as I and II are distinct. 
 We can find many A, B, C  S with  

(A * B) * C  A * (B * C). 
 
Example 2.14:  Let S = {Collection of all subsets of the 
groupoid ring RG where G is the groupoid given by the 
following table; 
 

1 2 3 4 5 6 7 8

4 8 3 7 2 6 1 5

1 4 8 3 7 2 6 1 5

2 8 3 7 2 6 1 5 4

3 3 7 2 6 1 5 4 8

4 7 2 6 1 5 4 8 3

5 2 6 1 5 4 8 3 7

6 6 1 5 4 8 3 7 2

7 1 5 4 8 3 7 2 6

8 5 4 8 3 7 2 6 1

* 0 g g g g g g g g
0 0 g g g g g g g g
g g g g g g g g g 0
g g g g g g g g 0 g
g g g g g g g 0 g g
g g g g g g 0 g g g
g g g g g 0 g g g g
g g g g 0 g g g g g
g g g 0 g g g g g g
g g 0 g g g g g g g

 

 
be the subset semiring of the groupoid RG. 
 
 We know RG is of infinite order but non associative. 
 
 However RG is a commutative subset semiring which is 
non associative. 
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 We have subset idempotents and subset zero divisors in S. 
 
 We can have substructures for these subset semirings as 
subset subsemirings and subset ideals of subset semiring.  Let S 
be a subset semiring we call P  S to be a subset subsemiring if 
P itself is a subset semiring under the operations of S. 
 
 We call P to be a subset ideal if for all p  P and s  S;  
p * s and s * p  P.  
 
 If one of p * s or s * p alone is in P we see P is only a right 
or left ideal and not an ideal. 
 
 We now give examples of substructures of subset semirings. 
 
Example 2.15:  Let S = {Collection of all subsets of the 
groupoid ring Z8G where G is the groupoid given by the 
following table; 
 

1 2 3 4 5 6 7 8 9 10 11

3 6 9 3 6 9 3 6 9

1 1 4 7 10 1 4 7 10 1 4 7 10

2 2 5 8 11 2 5 8 11 2 5 8 11

3 3 6 9 3 6 9 3 6 9

4 4 7 10 1 4 7 10 1 4 7 10 1

5 5 8 11 2 5 8 11 2 5 8 11 2

6 6 9 3 6 9

* 0 g g g g g g g g g g g
0 0 g g g 0 g g g 0 g g g
g g g g g g g g g g g g g
g g g g g g g g g g g g g
g g g g 0 g g g 0 g g g 0
g g g g g g g g g g g g g
g g g g g g g g g g g g g
g g g 0 g g g 3 6 9 3

7 7 10 1 4 7 10 1 4 7 10 1 4

8 8 11 2 5 8 11 2 5 8 11 2 5

9 9 3 6 9 3 6 9 3 6

10 10 1 4 7 10 1 4 7 10 1 10 7

11 11 2 5 8 11 2 5 8 11 2 1 8

0 g g g 0 g
g g g g g g g g g g g g g
g g g g g g g g g g g g g
g g 0 g g g 0 g g g 0 g g
g g g g g g g g g g g g g
g g g g g g g g g g g g g

 

 
be the subset semiring of the groupoid ring Z8G. 
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 Let P1 = {Collection of all subsets of the subgroupoid  
{0, g3, g6, g9}}  S.  P1 is a subset subsemiring of S. 
 
 Clearly P1 is not a subset semiring ideal of S only a subset 
subsemiring of S.   
 
 Take P2 = {Collection of all subsets of the set {2, 5, 8, 11} 
 G}  S; P2 is a subset subsemiring of the subset semiring.  
Clearly P2 is a subset ideal of the semiring S.  Infact both P1 and 
P2 are one sided subset ideals and not two sided subset ideals. 
 
Example 2.16:  Let S = {Collection of all subsets of the lattice 
groupoid LG where L is a lattice  
 
 
 
 
 
 
 
 
 
 
 
 
and the groupoid G is as follows: 
 

1 2 3 4 5 6 7

6 4 2 6 4 2

1 2 6 4 2 6 2

2 4 2 6 4 2 6

3 6 4 2 6 4 2

4 6 4 2 6 4 2

5 2 6 4 2 6 4

6 4 2 6 4 2 6

7 6 4 2 6 4 2

* 0 g g g g g g g
0 0 g g g 0 g g g
g g 0 g g g 0 g g
g g g 0 g g g 0 g
g g g g 0 g g g 0
g 0 g g g 0 g g g
g g 0 g g g 0 g g
g g g 0 g g g 0 g
g g g g 0 g g g 0

 







 d 

0 

b 




 c a 

1 

e f 



Subset Non Associative Semirings using Groupoids 31 
 
 
 
 
be the subset semiring of the lattice groupoid LG. S has subset 
zero divisors. 
 
 Take P1 = {Collection of all subsets of the set LT where  
T = {0, 2, 4, 6}  G}  S.   
 

We see P1 is a subset subsemiring of S; P1 is also a subset 
semiring ideal of S.  So P1 is both a subset subsemiring as well 
as subset semiring ideal of S.   
 

In view of all these we have the following theorem. 
 
THEOREM 2.2:  Let S = {Collection of all subsets of a groupoid 
ring or groupoid semiring} be the subset non associative 
semiring of the groupoid ring ZG or groupoid semiring ZG. 
 Let P1  S be a subset semiring ideal of S then P1 is a subset 
subsemiring of the subset semiring S. However if P1 is a subset 
subsemiring then P1 in general need not be a subset semiring 
ideal of S. 
 
 The proof is direct hence left as an exercise to the reader. 
 
 Also the examples given substantiate the claims of the 
theorem.  
 

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

 
However if the subset non associative semiring S is to be a 

Smarandache subset non associative ring then S must contain a 
proper subset which is a subset associative semiring.  

 
Infact S is a Smarandache strong subset non associative 

semiring if S contains a proper subset P  S which is an 
associative ring. 

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

* 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

 

 
be the subset non associative semiring of the groupoid ring ZG. 
 
 We see S is a Smarandache strong subset non associative 
semiring as S contains P where P is a subset associative ring.   
 

Take P = {{ai} | {ai}  {singleton sets of the semigroup ring 
ZM where M = {1, 4}  G, is a semigroup of the groupoid G 
that is G is a Smarandache groupoid}}.  
 
 Clearly P is a subset associative ring in S.  Hence S is a 
Smarandache strong subset non associative semiring of the 
groupoid ring ZG. 
 
 Further if we take N = {2, 5}  G then ZN is an associative 
ring (semigroup ring) contained in ZG; further if  
B = {Collection of all subsets of the ring ZN} and  
W = {{ai} | ai  ZN} then W is a subset associative ring 
isomorphic to ZN by a isomorphism ({ai}) = ai for ai  ZN and 
{ai}  W.  So W  ZN.   
 

Hence S is a Smarandache strong subset nonassociative 
semiring of ZG. 
 
Example 2.18:  Let S = {Collection of all subsets of the 
groupoid semiring (Z+  {0})G where G is the groupoid given 
by the following table: 
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* 0 1 2 3 4
0 0 4 3 2 1
1 2 1 0 4 3
2 4 3 2 1 0
3 1 0 4 3 2
4 3 2 1 0 4

 

 
be the subset non associative semiring.   
 
 Take (Z+  {0}) (g) where g = 4  G is a semigroup in the 
groupoid G.  We  see (Z+  {0})g = {ag | a  Z+  {0}} is a 
semifield isomorphic with Z+  {0}.   
 

Thus S is a Smarandache subset non associative semiring as 
S contains subset B  P = {subsets of the semifield (Z+{0})g} 
where B = {{ag} | ag  P} is a semifield isomorphic with  
Z+  {0} by an isomorphism {ag}   a for every a  Z+  {0}; 
so that B  Z+  {0}. 
 
Example 2.19:  Let S = {Collection of all subsets of the 
groupoid lattice LG where the lattice L is given by L =  
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and G is a given by the following table; 
 
 

* 0 1 2 3 4 5 6 7 8 9
0 0 5 0 5 0 5 0 5 0 5
1 1 6 1 6 1 6 1 6 1 6
2 2 7 2 7 2 7 2 7 2 7
3 3 8 3 8 3 8 3 8 3 8
4 4 9 4 9 4 9 4 9 4 9
5 5 0 5 0 5 0 5 0 5 0
6 6 1 6 1 6 1 6 1 6 1
7 7 2 7 2 7 2 7 2 7 2
8 8 3 8 3 8 3 8 3 8 3
9 9 4 9 4 9 4 9 4 9 4

 

 
 
be the subset non associative semiring of finite order. 
 
 Take P = {0, 5}  G which is a semigroup in G.  Consider 
TP; Take M = {Collection of all subsets of the semigroup lattice 
TP where P = {0, 5} and T =  
 
 
 
 
    
     
            .  
 
 
 
 
 
 
Let B = {{ai}  M}  S; B is a subset semiring not a 
Smarandache subset semiring.   


h 
g 

a 

0 

i 

 f 

1 
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If we take {6}  G; then  
 
W = {{aig} | g = 6 and ai  T}  S and  

 
W is a semifield so S is a Smarandache subset non associative 
semiring. 
 
Example 2.20:   Let S = {Collection of all subsets of the 
groupoid ring Z7G where G is a groupoid given by the following 
table; 
 

* 0 1 2 3 4 5 6 7
0 0 6 4 2 0 6 4 2
1 1 7 5 3 1 7 5 3
2 2 0 6 4 2 0 6 4
3 3 1 7 5 3 1 7 5
4 4 2 0 6 4 2 0 6
5 5 3 1 7 5 3 1 7
6 6 4 2 0 6 4 2 0
7 7 5 3 1 7 5 3 1

 

 
 
be the subset non associative semiring of the groupoid ring Z7G.  
 
 A = {4}  G and B = {1, 7}  G are semigroups of (G, *).  
Let M = {Collection of all subsets of the semigroup ring Z7A 
(or Z7B)}  S; P = {{ag} | a  Z7 and g  A}  S.  P is a subset 
ring.   
 

Thus S is a Smarandache strong subset non associative 
semiring.  W = {{ag} | a  Z7 and  g  B}  S is a subset 
associative ring. 
 
Example 2.21:  Let S = {Collection of all subsets of the 
groupoid ring Z2G where G is a groupoid given by the following 
table; 
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1 2 3 4

1 2 3 4

1 1 3 2 1

2 2 1 3 2

3 3 2 1 3

4 4 3 2 1

* 1 a a a a
1 1 a a a a
a a 1 a a a
a a a 1 a a
a a a a 1 a
a a a a a 1

 

 
be the subset non associative semiring of the groupoid ring Z2G. 
 
 G is a Smarandache groupoid as {1, ai} = Pi are semigroups; 
1  i  4.   
 

Let  
Bi = {Collection of all subsets of the semigroup ring Z2Pi} 

be the subset associative semiring for 1  i  4. 
 
 Thus S is a Smarandache subset non associative semiring. 
 
Example 2.22:  Let S = {Collection of all subsets of the 
groupoid ring Z12G where G is the groupoid given by the 
following table; 
 

1 2 3 4 5 6 7

1 2 3 4 5 6 7

1 1 5 2 6 3 7 4

2 2 5 6 3 7 4 1

3 3 2 6 7 4 1 5

4 4 6 3 7 1 5 2

5 5 3 7 4 1 2 6

6 6 7 4 1 5 2 3

7 7 4 1 5 2 6 3

* 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

 

 
 
be the subset non associative semiring of the groupoid ring 
Z12G. 
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 G is a Smarandache groupoid with e as its identity.  Further 
we see S is a Smarandache subset non associative semiring.   
 

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

 
 In view of all these examples we have the following 
theorems. 
 
THEOREM 2.3:  Let S = {Collection of all subsets of the 
groupoid ring RG where R is a ring and G a groupoid} be the 
subset non associative semiring of the groupoid ring RG.   

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

Proof is direct and hence left as an exercise to the reader. 
 
THEOREM 2.4:  Let  
S = {Collection of all subsets of the groupoid semiring PG} be 
the subset non associative semiring of the groupoid semiring 
PG.  S is a Smarandache subset non associative semiring if G 
has subset T such that T is a semigroup, then PT is a subset 
associative semiring and conversely if S is a Smarandache 
subset non associative semiring then G is a Smarandache 
groupoid if G has no identity.   
 

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

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

(i) aV = Va 
(ii) (Vx) y = V(xy) 
(iii) y(xV) = (yx)V for all x, y, a  V. 



38 Subset  Non Associative Semirings 
 
 
 
 
 
 

The subset non associative semiring is simple if it has no 
subset normal subrings.   

 
The subset non associative semiring S is normal, if  

 
(i) xS = Sx 
(ii) S(xy) = (Sx)y 
(iii) y(xS) = (yx)S for all x, y  S. 

 
We define for the subset non associative semiring S the 

notion of centre.   
 
Centre of S,  C(S) = {x  S | xa = ax for all a  S}. 

 
We give some examples of them. 

 
Example 2.23:  Let S = {Collection of all subsets of the 
groupoid ring Z11G where G is the groupoid given by the 
following table; 
 
 

0 1 2 3 4 5 6

0 0 4 1 5 2 6 3

1 3 0 4 1 5 2 6

2 6 3 0 4 1 5 2

3 2 6 3 0 4 1 5

4 5 2 6 3 0 4 1

5 1 5 2 6 3 0 4

6 4 1 5 2 3 3 0

* 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 a a a a a a a
a a a a a a a a

 

 
 
be the subset non associative semiring of finite order.   
 

We see G is a normal groupoid.  If G is a normal groupoid 
then we define S to be a normal subset non associative semiring.  
Thus S in example 2.23 is normal subset non associative 
semiring. 



Subset Non Associative Semirings using Groupoids 39 
 
 
 
 
 
 
Example 2.24:  Let S = {Collection of all subsets of the 
groupoid ring Z2G where G is given by the following table; 
 
 

0 1 2 3 4 5 6 7 8 9

0 0 2 4 0 8 0 2 4 6 8

1 1 3 5 1 9 1 3 5 7 9

2 2 4 6 2 0 2 4 6 8 0

3 3 5 7 3 1 3 5 7 9 1

4 4 6 8 4 2 4 6 8 0 2

5 5 7 9 5 3 5 7 9 1 3

6 6 8 0 6 4 6 8 0 2 4

7 7 9 1 7 5 7 9 1 3 5

8

* 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 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 a a
a a8 0 2 8 6 8 0 2 4 6

9 9 1 3 9 7 9 1 3 5 7

a a a a a a a a a
a a a a a a a a a a a

 

 
 
be the subset non associative semiring of the groupoid ring Z2G.  
We see G is not a normal groupoid.   
 

Thus the subset non associative semiring S is not a subset 
normal non associative semiring. 
 
 Now we can define conjugate subset non associative 
subsemirings of a subset non associative semiring of a groupoid 
ring (groupoid semiring). 
 
 We will first illustrate this situation by some examples.  
 
 
Example 2.25:  Let S = {Collection of all subsets of the 
groupoid ring Z4G where G is given by the following table; 
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0 1 2 3 4 5 6 7 8 9 10 11

0 0 3 6 9 0 3 6 9 0 3 6 9

1 1 4 7 10 1 4 7 10 1 4 7 10

2 2 5 8 11 2 5 8 11 2 5 8 11

3 3 6 9 0 3 6 9 0 3 6 9 0

4 4 7 10 1 4 7 10 1 4 7 10 1

5 5 8 11 2 5 8 11 2 5 8 11 2

6 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 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 a9 0 3 6 9 0 3 6 9 0 3

7 7 10 1 4 7 10 1 4 7 10 1 4

8 8 11 2 5 8 11 2 5 8 11 2 5

9 9 0 3 6 9 0 3 6 9 0 3 6

10 10 1 4 7 10 1 4 7 10 1 4 7

11 11 2 5 8 11 2 5 8 11 2 5 8

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 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

 

 
be the subset non associative semiring of the groupoid ring Z4G. 
 
 Take M1 = {Collection of all subsets of the subgroupoid 
ring Z4K where K = {a0, a3, a6, a9}  G}  S be the subset non 
associative subsemiring of S. 
 
 Let M2 = {Collecton of all subsets of the subgroupoid ring 
Z4H where H = {a2, a5, a8, a11}  G be the subgroupoid of G}  
S be the subset non associative subsemiring of S. 
 
 We see M1 and M2 are conjugate subset non associative 
subsemirings of S. 
 
 For M1 = xM2 or M2x  and M1  M2 =  for some x  M. 
 
 Thus we have the concept of conjugate subset non 
associative subsemirings. 
 
 We now as in case of any other non associative structure  
define in case of non associative subset semirings the notion of 
inner commutative.  
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We have seen examples of commutative subset non 
associative semiring. 
 
Example 2.26:  Let S = {Collection of all subsets of the 
groupoid ring Z11G where G is given by the following table; 
 
 

* 0 1 2 3 4
0 0 3 1 4 2
1 3 1 4 2 0
2 1 4 2 0 3
3 4 2 0 3 1
4 2 0 3 1 4

 

 
 
be the subset non associative semiring of finite order of the 
groupoid ring Z11G.   
 

Clearly SG is a commutative non associative subset 
semiring.   

 
Now we see as in case of a non associative subset semiring 

S we define S to be inner commutative if S has atleast two 
commutative subset non associative subsemirings.   

 
If it has only one commutative subset subsemiring then we 

call S to be weakly inner commutative.   
 
We will give examples of this concept and discuss their 

related properties. 
 
Example 2.27:  Let S = {Collection of all subsets of the 
groupoid ring ZG where G is given by the following table; 
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0 1 2 3 4 5 6 7 8 9 10 11

0 0 3 6 9 0 3 6 9 0 3 6 9

1 1 4 7 10 1 4 7 10 1 4 7 10

2 2 5 8 11 2 5 8 11 2 5 8 11

3 3 6 9 0 3 6 9 0 3 6 9 0

4 4 7 10 1 4 7 10 1 4 7 10 1

5 5 8 11 2 5 8 11 2 5 8 11 2

6 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 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 a9 0 3 6 9 0 3 6 9 0 3

7 7 10 1 4 7 10 1 4 7 10 1 4

8 8 11 2 5 8 11 2 5 8 11 2 5

9 9 0 3 6 9 0 3 6 9 0 3 6

10 10 1 4 7 10 1 4 7 10 1 4 7

11 11 2 5 8 11 2 5 8 11 2 5 8

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 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

 

 
be the subset non associative semiring.   
 

This S is not commutative has subset non associative and 
non commutative subsemirings. 
 
 Let S1 = {Collection of all subsets of the subgroupoid ring 
ZH1 where H1 = {a0, a3, a6, a9}  G given by the table; 
 

0 3 6 9

0 0 9 6 3

3 3 0 9 6

6 6 3 0 9

9 9 6 3 0

* a a a a
a a a a a
a a a a a
a a a a a
a a a a a

 

 
be the subset non associative and non commutative subsemiring 
of S. 
 
 S2 = {Collection of all subsets of the subgroupoid ring ZH2 
where H2 = {a2, a5, a8, a11} is given by the following table; 
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2 5 8 11

2 8 5 2 11

5 11 8 5 2

8 2 11 8 5

11 5 2 11 8

* a a a a
a a a a a
a a a a a
a a a a a
a a a a a

 

 
be the non commutative and non associative subset subsemiring 
of the subgroupoid ring ZH2. 
 
 Clearly ZH1  ZH2 =  but both of them are of infinite 
order. Also S1  S2 =  and S1 and S2 are infinite non 
commutative and non associative subset subsemirings of S. 
 
 Consider S3 = {collection of all subsets of the subgroupoid 
ring ZH3 where H3 = {a1, a4, a7, a10}  G is given by the 
following table; 
 

1 4 7 10

1 4 1 10 7

4 7 4 1 10

7 10 7 4 1

10 1 10 7 4

* a a a a
a a a a a
a a a a a
a a a a a
a a a a a

 

 
be the non associative non commutative subset subsemiring of 
the subgroupoid ring ZH3. 
 
 We see S3  S1 = {}.  All the three subset subsemirings 
are non commutative and non associative and are disjoint.  We 
see this subset semiring is not strictly non commutative;  
 
for take A = {a6} and B = {a0} in S.  

 
A * B  = {a6} * {a0}  

= {a6 * a0}  
= {a6}      …   I 
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Consider B*A  = {a0} * {a6} 
  = {a0 * a6} 
  = {a6}      …    II 

 
I and II are identical this S has elements A, B such that  

A*B = B*A so S is not a strictly non commutative subset 
semiring of ZG. 
 
 Hence S1 is also not a strictly non commutative subset 
subsemiring of S of the subgroupoid ring ZH1. 
 
 Consider S2 we take A = {a2} and B = {a8}  S2.   
 
We see A * B = {a2} * {a8}  

= {a2 * a8}  
= {a2}      …   I 

 
But B*A  = {a8} * {a2} 

  = {a8 * a2} 
  = {a2}      …    II 
 

We see I and II are identical so A*B = B*A in S2 so S2 is 
not a strictly non commutative subsemiring of the subgroupoid 
ring ZH2.   

 
Finally we study whether S3 is strictly non commutative. 
 
Consider A = {a1} and B = {a7} in S3. 
 

Consider  
 

A*B  = {a1} * {a7}  
= {a1 * a7} 
= {a10}        …   I 

 
Now B*A  = {a7} * {a1}  

= {a7 * a1} 
= {a10}       …   II 
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We see I and II are identical thus S3 is also not a strictly non 
commutative subset subsemiring of the subgroupoid ring ZH3.   
 
Example 2.28:  Let S = {Collection of all subsets of the 
groupoid ring Z2G where G is the groupoid given by the 
following table; 
 

0 1 2

0 1 2

0 0 2 1

1 1 2 0

2 2 1 0

* 1 a a a
1 1 a a a
a a 1 a a
a a a 1 a
a a a a 1

 

 
be the subset non associative semiring of finite order.   Clearly 
S is a commutative semiring.  
 
 Let A = {1 + a0}  S. 
 We see  

A * A = {(1 + a0) * (1 + a0)} = {0}  
so S has subset nilpotent elements of order two. 

 
 Infact  B = {1 + a1} in S is such that  
 

B * B  = {1 + a1} * {1 + a1} 
   = {(1 + a1) * (1 + a1)} = {0}. 
 
 B is also a subset nilpotent element of S.   
 Consider D = {1 + a0 + a1 + a2}  S 
 D * D = {0} is a subset nilpotent element of S.  
 
 We see S has also subset units take P = {1 + a0 + a1}  S 
 
 P * P  = {(1 + a0 + a1) * (1 + a0 + a1)} 
   = {1 * 1 + 1 * a0 + 1 * a1 + a0 * 1 + a0 * a0 +  

    a0 *  a1 + a1 * 1 + a1 * a0 + a1 * a1} 
   = {1 + a0 + a1 + a0 + a1 + 1 + a2 + a2 + 1} 
   = {1}. 
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 Thus P is subset unit in S.   
 

It is easily verified M = {1 + a1 + a2} in S is also a subset 
unit in S. 
 
Example 2.29:  Let S = {Collection of all subsets of the 
groupoid ring Z2G where G is the groupoid given by the 
following table; 
 

0 1 2 3 4

0 1 2 3 4

0 0 2 4 1 3

1 1 2 1 3 0

2 2 4 1 0 2

3 3 1 3 0 4

4 4 3 0 2 4

* e a a a a a
e e a a a a a
a a e a a a a
a a a e a a a
a a a a e a a
a a a a a e a
a a a a a a e

 

 
be the subset non associative semiring of the groupoid ring Z2G. 
 
 We see A = {{e + a0 + a1 + a2 + a3 + a4, 0}}  S is a subset 
semiring ideal of S. 
 
 We define for subset non associative semirings the notion of 
left semiring semiideal subset non associative semiring.  A non 
empty subset B  S is a left semisubset semiring ideal of S if 
 

(i) B is a subset subsemiring. 
(ii) x2b  B for all x  S and b  B. 

 
Similarly one can define the notion of subset right semiideal 

of a subset semiring S.  We call B to be a subset semiideal if it 
is both a subset right semiideal as well as subset left semiideal. 

 
Interested readers are requested to supply examples. 
 

 Now on similar lines we can define strong subset left 
semiideal and strong subset right semiideal of a subset semiring.  
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We say if in a subset non associative semiring S we have a 
closed subset A (A a subset of S which is closed under the 
operation * such that A is a subset subsemiring of S). 
 
 We call A the strong subset semiring semiideal of S if 
 (xy)s  A (s(xy)  A) for every pair of subsets x and y in S 
and s in A. 
 
 We also expect the interested reader to provide examples of 
this notion [79]. 
 
 Now we finally define the notion of Smarandache left 
semiideal of a subset non associative semiring (Smarandache 
right semiideal of the subset non associative semiring S).  Let S 
be a non associative subset semiring.  A non empty subset A of 
S is said to be a Smarandache subset left semiideal of S if  
 

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

(ii) x2 s  A for all x  S and s  A.  
 
 On similar lines we can define the notion of Smarandache  
subset right semiideal of the subset semiring.  If A is both a 
subset left Smarandache semiideal as well as a subset right 
Smarandache semiideal we define A to be a Smarandache 
semiideal of the subset non associative semiring S. 
 
Example 2.30:  Let S  = {collection of all subsets of the 
groupoid ring LG where L = 
 
 
 
 
 
 
 
 
 







 a4 

0 

a2 




 a3 a1

1 

a5 a6 
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and G = {Z12, (3, 4), *}} be the non associative subset semiring. 
We can find substructures of S.   
 

The reader is left with the task of finding subset units and 
subset zero divisors if any in S. 
 
Example 2.31:  Let S = {Collection of all subsets of the 
groupoid ring Z2G where G is the groupoid given by the 
following table; 
 
 

0 1 2

0 1 2

0 0 2 1

1 1 2 0

2 2 1 0

* e a a a
e e a a a
a a e a a
a a a e a
a a a a e

 

 
be the subset non associative semiring of the groupoid ring Z2G.  
 
 Take A = {1 + a0 + a1 + a2} and  B = {1 + a0}  S we see  
A * B = {0}.  Choose X = {a2 + a0} and Y = {a2 + a1} S. 
Further A * X = {0} and B * Y = {0}, but X * Y  {0}. 
 
 Thus we see S has subset S-zero divisors we just give the 
definition of the notion of Smarandache subset commutative 
pseudo pair S of a subset non commutative semiring of a 
groupoid ring (groupoid semiring). 
 
 Let A  S be a S-subset non associative subsemiring of S. 
 
 A pair of subsets X, Y  A which are such that  
 X * Y = Y * X is said to be a Smarandache subset pseudo 
commutative pair (S-pseudo commutative pair) of S if  
 

X * (A1 * Y) = Y * (A1 * X)  or (Y * A1) * X or  
Y = Y * (Y * A1) * X or Y * (A1 * X) for all A1  A. 
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 If in the S-subset subsemiring A, every subset commutative 
pair happens to be a Smarandache pseudo subset commutative 
pair of A then A is said to be a Smarandache pseudo 
commutative subset semiring.  We say a non empty subset of a 
subset non associative semiring P of the subset semiring S to be 
a closed net in S; if P is a closed set and P is generated by a 
single element. 
 
Example 2.32:  Let S = {Collection of all subsets from the 
groupoid ring Z7G where G is given by the following table; 
 

0 1 2 3 4

0 0 4 3 2 1

1 2 1 0 4 3

2 4 3 2 1 6

3 1 0 4 3 2

4 3 2 1 0 4

* 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

 

 

be the subset non associative semiring of the groupoid ring Z7G. 
 
 Consider P = {a0 + a1}  S,  
 

P2  = {a0 + a1} * {a0 + a1}  
   = {(a0 + a1) * (a0 + a1)} 
   = {a0 + a1 + a4 + a2}  S. 
 
  P3  = {(a0 + a1) * (a0 + a1 + a2 + a4)} 
   = {a0 + a4 + a3 + a1 + a2 + a1 + a0 + a3}  
   = {2a0 + 2a3 + 2a1 + a2 + a4}  S. 
 
  P4  = {{2a0 + 2a3 + 2a1 + a2 + a4} * {a0 + a4}} 
   = {2a0 + 2a1 + 2a2 + a4 + a3 + 2a4 + 2a0  

    + 2a1 + a4 + a3} 
   = {4a0 + 4a4 + 4a1 + 2a3 + 2a2}.  
 
 We see P  S generates a subset non associative 
subsemiring and A = {P, P2, ..., Pt} {t < } is a closed subset 
net of S. 
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 Take M = {a0}, then M itself is a closed subset net of S. 
 Each Ni = {ai}  S, 0  i  4 are closed subset nets of S. 
 
 We say if for every A, B  S (S a subset non associative 
semiring of a groupoid ring RG) satisfies (A*B)n = A*B for  
n = n(A, B) > 1, then we define S to be a strongly regular ring.  
Let S be a subset non associative semiring and P  S be a S-
additive subset semigroup of S.  P is called the Smarandache n-
capacitor group of S if xn P  P for every x  S, n  1. 
 
Example 2.33:  Let S = {Collection of all subsets of the 
groupoid ring Z2G where G is given by the following table; 
 

0 1 2 3 4 5

0 0 2 4 0 2 4

1 2 4 0 2 4 0

2 4 0 2 4 0 2

3 0 2 4 0 2 4

4 2 4 0 2 4 0

5 4 0 2 4 0 2

* 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

 

 
be the subset non associative semiring of the groupoid ring Z2G. 
 
 Take P = {Collection of all subsets of the subgroupoid ring 
Z2H where H = {a0, a2, a4} is a subgroupoid of G given by the 
following table; 
 
 

0 2 4

0 0 4 2

2 4 2 0

4 2 0 4

* a a a
a a a a
a a a a
a a a a

 

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

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

 
(i) P is a subset ideal of S. 
(ii) P is a nil subset ideal. 
(iii) T/P where (T = {Collection of all subsets of 

R}) has no subset non zero nilpotent subset 
right ideals. 

 
We can define similarly the notion of Smarandache radical 

subset semiring ideal of S. 
 
We now proceed onto describe subset subring left link and 

subset subring right link of a subset non associative semiring of 
a groupoid ring. 

 
Let S be a subset non associative semiring of a groupoid 

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

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

 
We say pair A, B  S is one way weakly subset 

subsemiring link related,  if we have a subset subsemiring  
P  S \ {A, B} such that for no subset subsemiring;   

 
W  S \ {A, B} we have B = S * A.   

 
We define for a pair A, B  S to have a Smarandache subset 

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

 
We say A, B  S is a Smarandache weak subset 

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

 
We say a pair A, B  S is said to be Smarandache oneway 

weakly subset subsemiring link related (S-oneway subset 
weakly link related) if we have a S-subset subsemiring P  S \ 
{A, B} such that A = P*B and for no subset subsemiring Q  S 
\ {A, B} we have B = Q*A. 

 
 Let S be a subset non associative semiring of a groupoid 
ring.  A Smarandache subset subsemiring X of S is said to be 
Smarandache essential subset subsemiring (S-essential subset 
subsemiring) of S if the intersection of X with any other S-
subset subsemiring is zero.  If every S-subset subsemiring of S 
is a Smarandache essential subset subsemiring of S then we call 
S to be a Smarandache essential subset subsemiring.  
 
Example 2.34:  Let S = {Collection of all subsets of the 
groupoid ring Z2G where G is given by the following table; 
 

0 1 2 3

0 0 2 0 2

1 2 0 2 0

2 0 2 0 2

3 2 0 2 0

* a a a a
a a a a a
a a a a a
a a a a a
a a a a a

 

 
 
be the non associative semiring of the groupoid ring Z2G.   
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We see  
P1 = {Collection of all subsets of the groupoid ring Z2[a0]} 

be the subset subsemiring of S. P2 = {Collection of all subsets of 
the subgroupoid ring Z2[a0, a1]  Z2[a0 a1 a2 a3]} be the subset 
subsemiring of S.  P3 = {Collection of all subsets of the 
subgroupoid ring Z2[a2, a3, a0]  Z2[a0, a1, a2, a3]} be the subset 
subsemiring of S. P4 = {Collection of all subsets of the 
subgroupoid ring Z2[a0 a1 a2]  Z2[a0, a1, a2, a3]} be the subset 
subsemiring of S.   
 

We see S is not a essential subset semiring or S does not 
contain even a single essential subset subsemiring. 
 
 Several of the results when we study for subset non 
associative semirings S may not be true for every element in S 
how ever if we have subset subsemiring in which the results 
hold good we accept it to be Smarandache special subset 
semiring for that result.   
 

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

 
 In first case if we define on  
S = {Collection of all subsets of a groupoid ring RG} the subset 
non associative semiring then T = {S, , }, usual union ‘’ 
of sets and intersection ‘’ of sets; T is the usual topological 
space of subset semirings. 
 
 However we can define new special topology on S with n 
and n. 
 
 For A, B  S, A n B = {a + b | a  A and b  B} and  
A n B = {a * b | a  A and b  B} then Tn = {S, n, n} is a 
special subset semiring topological space where A n B   
B n A and (A n B) n C  A n (B n C) for A, B, C  Tn.   
 
 Further A  A = A and A  A = A in T. 
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But in Tn; A n A  A and A n A  A in general. Thus we 
get two topologies on S. 
 
 We will first illustrate this situation by some examples. 
 
Example 2.35:  Let S = {Collection of all subsets of the 
groupoid ring Z2G where G is given by the following table; 
 

* a b c d
a a c a c
b a c a c
c a c a c
d a c a c

 

 

be the subset non associative semiring. 
 
 Let A = {b + a + c, a + c + da, a + d} 
 and B = {a + c, a + d, c + b}  S. 
  

A  B = {a + b + c, a + c + d, a, a + d, a + c, c + b} and  
A n B = {b, d, c, c + d, b + c + d, 0, a, a + b + c, b + d}. 
 

 We see A  B  A n B for A, B  S in general. 
  
 Now consider A  B = {a + d} but  
 

A N B = {(b + a + c) * a + c, (a + c + d) * (a + c) a*(a + 1), 
    (a+d) * (a+c), (b+a+c) * a+d,  
    (a+c+d) * (a+d), a * (a+d) (a+d) * (a+d),  
    (b+a+c) * (c+b) (a+c+d) * (c+b),  
    a* (c+b) (a+d) * (c+b)} 

 
   = {c + a + a + a + a + a, a + a + a + a + a + a, a + a,  

    a + a + a + a, a + a + a + c + c + c, a + a + a + c +  
    c + c, a + c, a + c + c + a, a + c + a + c + a + c,  
    a + c + a + c + a + c, a + c, a + c + c + a} 
 
= {c + a, 0}. 



Subset Non Associative Semirings using Groupoids 55 
 
 
 
 
 We see A  B  A n B. 
 
 Thus (T, , ) is the usual topology of subset non 
associative semirings and {Tn, n, n} is the new non 
associative special topology on subset non associative semiring 
S.  We see both have same basic set S except in T we take S = 
S  {} but are different topologies on S. 
 
Example 2.36:  Let S = {Collection of all subsets of the 
groupoid lattice LG where L is the lattice 
 
 
 
 
 
 
 
and G is the 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

 

 
be the subset non associative semiring of the groupoid lattice 
LG.  
 
Example 2.37:  Let S = {Collection of all subsets of the 
groupoid lattice LG where L is a chain lattice given below; 
 
 
 
 
 
 
 









ba 

0

1 

0 

a2 
 a3 

a1 

1 
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and the groupoid G is given by the following table; 
 

0 1 2 3

0 0 3 2 1

1 2 1 0 3

2 3 2 1

3 2 1 0 3

* g g g g
g g g g g
g g g g g
g 0 g g g
g g g g g

 

 
be the subset non associative semiring. 
 
  Let A = {a1g2 + a3g1 + g0 + a3g3, g2} and  
   B = {a1g1 + a2g2 + a3g3 + a0}  S. 
 
 We find A  A = A 
   = {a1g2 + a3g1 + g0 + a3g3, g2}. 
and  

A  A  = {a1g2 + a3g1 + g0 + a3g3, g2} = A. 
 
 Consider  
 

A n A = {g2 + a3g1 + g0 + a3g3, a1g2 + a3g1 + a3g3 + g0, g2}  
        A. 

 
 A n A = {g2, a1g2 + a3g0 + g2, (a1g2 + a3g1 + g0 + a3g3) *  

    (a1g2 + a3g1 + g0 + a3g3)} 
 

   = {g2, g2 + g3g0, a1g2 * g2 + a3.a1, g1 * g2, 1.a1,  
    g0 * g2 + a3. a1 g3 * a2 + a1.a3 g2 * g1 + a3.a3 
    g1*g1 + a3. 1 g0 * g1 + a3. a3 g3 * g1 + a1 g2 * g0 +  
    a3.1 g1 * g0 + g0 * g0 + a3. 1 g3 * g0 + a1.a3  
    g2*g3 a3.a3 g1 * g3 + 1. a3 g0 * g3 + a3 . a3 g3 * g3}  
 

   = {g2, g2 + a3g0, a1g2 + a3g0 + a1g2 + a3g0 + a3g3 +  
    a3g1 + a3g3 + a1g0 + a3g2 + a3g1 + g0 + a3g2 +  
    a3g1 + a3g3 + a3g1+ a3g3} 
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   = {g2, g2 + a3g0, a1g2 + a3g0 + a3g3 + a3g1 + g0 +  

    a3g2 + a1g0}  
 A. 
 

 Thus we see {T, , } and {Tn, n, n} are distinct subset 
non associative semiring topologies of finite order. 
 
Example 2.38:  Let S = {Collection of all subsets of the 
groupoid ring ZG where G is the groupoid given by the 
following table; 
 

0 1 2 3 4 5 6 7

0 0 6 4 2 0 6 4 2

1 2 0 6 4 2 0 6 4

2 4 2 0 6 4 2 0 6

3 6 4 2 0 6 4 2 0

4 0 6 4 2 0 6 4 2

5 2 0 6 4 2 0 6 4

6 4 2 0 6 4 2 0 6

7 6 4 2 0 6 4 2 0

* g g g g g g g g
g g g g g g g g g
g g g g g g g g g
g g g g g g g g g
g g g g g g g g g
g g g g g g g g g
g g g g g g g g g
g g g g g g g g g
g g g g g g g g g

 

 
be the subset non associative semiring of ZG of infinite order. 
{T, , } and {Tn, n, n} (T = Tn)  are two subset non 
associative semiring topologies of infinite order. 
 
We see if A = {g0 + g3 + 5g2, 4g1 + 7g3 + 2g4 + 3g7}  S 
                                                                                                                          
 then A  A = A and A  A = A but  
 

A n A = {g0 + 8g3 + 5g1 + 4g1 + 2g4 + 3g7}  A. 
 
 A N A = {(g0 + g3 + 5g2) * (g0 + g3 + 5g2), (g0 + g3 + 5g2) *  

    (4g1 + 7g3 + 2g4 + 3g7), (4g1 + 7g3 + 2g4 + 3g7) *  
    (g0 + g3 + 5g2), (4g1 + 7g3 + 2g4 + 3g7) *  
    (4g1 + 7g3 + 2g4 + 3g7)}  
 A. 
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 Thus we see the two topological spaces are different.   
 

Infact A n A  A and (A n B) n C  A n (B n C) for 
A, B, C  S in (Tn, n, n). 
 
Example 2.39:  Let S = {Collection of all subsets of the 
groupoid semiring (Z+  {0}) G where G is a groupoid given by 
the following table; 
 

0 1 2 3 4 5 6 7 8 9

0 0 6 2 8 4 0 6 2 8 4

1 5 1 7 3 9 5 1 7 3 9

2 0 6 2 8 4 0 6 2 8 4

3 5 1 7 3 9 5 1 7 3 9

4 0 6 2 8 4 0 6 2 8 4

5 5 1 7 3 9 5 1 7 3 9

6 0 6 2 8 4 0 6 2 8 4

7 5 1 7 3 9 5 1 7 3 9

8

* g g g g g g g g g g
g g g g g g g g g g g
g g g g g g g g g g g
g g g g g g g g g g g
g g g g g g g g g g g
g g g g g g g g g g g
g g g g g g g g g g g
g g g g g g g g g g g
g g g g g g g g g g g
g g0 6 2 8 4 0 6 2 8 4

9 5 1 7 3 9 5 1 7 3 9

g g g g g g g g g
g g g g g g g g g g g

 

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

Further we see if A = {5g0 + 6g3 +8g4, 2g9 + g3 + g7} and  
B = {2g1 + g8}  S then A  A = A and 
 
 A  A = A.   

A  B = {2g1 + g8, 5g0 + 6g3 + 8g4, 2g9 + g3 + g7}.   
 

Now  
 

A n B = {(5g0 + 6g3 + 8g4) * (2g1 + g8), (2g9 + g3 + g7) *  
   (2g1 + g8)} 
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   = {10g0 * g1 + 12g3 * g1 + 16g4 * g1 + 5g0 * g8 +  

    6g3 * g8 + 8g4 * g8, 4g9 * g1 + 2g3 * g1 + 2g7 * g1  
   + 2g9 * g8 + g3 * g8 + g7 * g8} 
 

   = {10g6 + 12g1 + 16g6 + 5g8 + 6g3 + 8g8, 4g1 +  
    2g1 + 2g3 + g3 + g3} 
 

   = {26g6 + 12g1 + 13g8 + 6g3, 8g1 + 4g3}. 
 
 A n B = {5g0 + 6g3 + 8g4 + 2g1 + g8,  2g9 + g3 + g7 +  

     g8 + 2g1}. 
 
 Thus we get two distinct subset non associative semiring 
topological spaces of infinite order.  
 
 Now we can for any subset non associative semiring S take 
the collection of all subset semiring ideals.  On the subset ideals 
we can define a topology with usual ‘’ and .  Of course A  
B for any two subset semiring ideals results in a ideal generated 
by A and B.   

We know A  B is an subset semiring ideal.  Thus if P 
denotes the collection of all subset ideals of S. {P, , } is a 
subset semiring ideal topological subset semiring space. 
 
 Nothing prevents us from building another new subset ideal 
topological space {P, n, n} where A n B generates a subset 
ideal of S.  We see {P, n, n} is also a new subset ideal 
nonassociative topological space of the subset semiring. 
 
 Interested reader is expected to construct examples of these.  
Thus so far with a given subset semiring we are in a position to 
associate four distinct topological spaces. 
 
 We can also for a subset non associative semiring S, 
consider the collection of all subset subsemiring of S and if  
M = {Collection of all subset subsemirings of S} then we can 
give two different topologies on M.   
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{M, , } where A  B for A, B  M is defined as the 
subset subsemiring generated by A and B.  Thus {M, , } is 
defined as the subset subsemiring topological space of the 
subset non associative semiring S. 
 
 Now if we define on M; n and n then we assume A n B 
generates a subset subsemiring and A n B also generates a 
subset subsemiring and {M, n, n} gives a new subset 
subsemiring topological space of the subset semiring S of a 
groupoid ring. 
 
 Hence we have defined 6 distinct topologies on S.   
 

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

 
 To this end we just define the notion of set subset semiring 
ideals of a subset semiring of a groupoid ring. 
 
DEFINITION 2.2:  Let S be the subset non associative semiring 
of a groupoid ring (groupoid semiring). Let P  S be a proper 
subset of S.  Let M  S be a subset subsemiring of S.   
 

We say P is a set subset semiring left ideal of S over the 
subset subsemiring M of S if for all p  P and m  M, mp  P.   
 

On similar lines we can define set subset semiring right 
ideal of S over the subset subsemiring.  If P is both a set subset 
semiring right ideal of S over M as well as set subset semiring 
left ideal of S over M then we define P to be a set subset 
semiring ideal of S over the subset subsemiring M of S. 
 
 We first give some examples of them. 
 
Example 2.40:  Let S = {Collection of all subsets of a groupoid 
ring Z6G where G is a groupoid given by the following table; 
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0 1 2 3

0 0 3 2 1

1 2 1 0 3

2 0 3 2 1

3 2 1 0 3

* g g g g
g g g g g
g g g g g
g g g g g
g g g g g

 

 
be the subset non associative subset semiring of the groupoid 
ring Z6G. 
 
 Let M = {{3g0}, {3g1}, {3g2}, {3g3}, {3g4}, {0}} {3g0 + 
3g1}, {3g0 + 3g2} , …, {3g3 + 3g4}, …, {3g0 + 3g1 + 3g2 + 3g3 + 
3g4}}  S. 
 
 Take the set  
P = {{2g0}, 0, {2g4}, {2g1 + 2g3}, {2g0 + 2g1 + 2g2 + 2g3}}  S. 
 
 P is a set subset semiring ideal of the subset semiring S over 
the subset subsemiring M of S. 
 
Example 2.41:  Let  
S = {Collection of all subsets of the groupoid ring ZG} be the 
subset non associative semiring of the groupoid ring ZG where 
the table for the groupoid G is as follows: 
 
 

0 1 2 3 4 5

0 0 3 0 3 0 3

1 4 1 4 1 4 1

2 2 5 2 5 2 5

3 0 3 0 3 0 3

4 4 1 4 1 4 1

5 2 5 2 5 2 5

* g g g g g g
g g g g g g g
g g g g g g g
g g g g g g g
g g g g g g g
g g g g g g g
g g g g g g g

 

 
 Take M = {Collection of all subsets of the groupoid ring 
Z(g0, g2, g4)  ZG given by the table: 
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0 2 4

0 0 0 0

2 2 2 2

4 4 4 4

* g g g
g g g g
g g g g
g g g g

 

 
be the subset subsemiring S.  
 
 P={Collection of all subsets of 2Z(g0, g2, g4), 5Z(g0, g2, g4), 
7Z(g0, g2, g4)} be the set subset semiring ideal of the subset 
semiring S over the subset subsemigroup M. 
 
 P1 = {Collection of all subsets of 19Z(g0, g2, g4), 23Z(g0, g2, 
g4)}  S, P1 is again a set subset semiring ideal of the subset 
semiring S over the subset subsemigroup M of S.   
 

Consider P2 = {Collection of all subsets of 43Z (g0, g2, g4), 
53Z(g0, g2, g4)}  S is also a set subset semiring ideal of the 
subset semiring S over the subset subsemiring M of S. 

 
 Thus it is pertinent to keep on record that we can for a given 
subset subsemigroup M of S have several set semiring ideal 
subset semirings of S over that subset subsemigroup M of S.  
Infact there are infinite number of subset set semiring ideals of 
S over M. 
 
 In view of this example we define W = {Collection of all set 
subset semiring ideals of S over a fixed subset subsemiring M 
of S}.   
 

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

 
Thus we have two distinct topologies on W. 

 
Example 2.42:  Let S = {Collection of all subsets of the 
groupoid ring Z4G where G is a groupoid given by the following 
table; 
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0 1 2 3 4 5

0 0 0 0 0 0 0

1 3 3 3 3 3 3

2 0 0 0 0 0 0

3 3 3 3 3 3 3

4 0 0 0 0 0 0

5 3 3 3 3 3 3

* g g g g g g
g g g g g g g
g g g g g g g
g g g g g g g
g g g g g g g
g g g g g g g
g g g g g g g

 

 
 

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

Take M = {Collection of all subsets of the groupoid ring 
Z4{g0, g3}  Z4G}  S; M is a subset subsemiring of S.   
 

Now P = {Collection of all subsets of Z4{g0, g3}, Z4{g1, g2}, 
Z4{g2,g5}}  S; P is only a subset of the subset semiring S. 

 
Clearly P is a set ideal subset semiring of the subset 

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

On W we can give two distinct topologies viz {W, , } 
and {W, n, n} they are the usual set subset semiring ideal 
topological spaces of the subset semiring S over the subset 
subsemiring M of S and new subset semiring set ideal 
topological space of the subset subsemiring M of S respectively.   
 
 
Example 2.43:  Let S = {Collection of all subsets of the 
groupoid ring Z6G where G is given by the following table; 
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0 1 2 3 4 5 6 7

0 0 0 0 0 0 0 0 0

1 2 2 2 2 2 2 2 2

2 4 4 4 4 4 4 4 4

3 6 6 6 6 6 6 6 6

4 0 0 0 0 0 0 0 0

5 2 2 2 2 2 2 2 2

6 4 4 4 4 4 4 4 4

7 6 6 6 6 6 6 6 6

* g g g g g g g g
g g g g g g g g g
g g g g g g g g g
g g g g g g g g g
g g g g g g g g g
g g g g g g g g g
g g g g g g g g g
g g g g g g g g g
g g g g g g g g g

 

 
be the subset non associative semiring of the groupoid ring Z6G.   
 

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

P1 = {Subsets of {0, 2, 4}{g3, g1}, {0, 2, 4}{g5, g7}}  S; P1 
is a subset set ideal of S over the subset subsemiring M of S.  
 
 We have several such set ideals over M but they are only 
finite in number.   
 

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

 
Thus by varying the subset subsemiring M of S we can get 

several such topological spaces defined over M.   
 

By this method we can get several distinct topological 
spaces. 
 
 Interested reader can study them. 
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Example 2.44:  Let S = {Collection of all subsets of the 
groupoid lattice LG where L is a lattice given by  
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
and the groupoid G is given by the following table; 
 
 

* 0 1 2 3 4 5 6 7 8 9
0 0 4 8 2 6 0 4 8 2 6
1 2 6 0 4 8 2 6 0 4 8
2 4 8 2 6 0 4 8 2 6 0
3 6 0 4 8 2 6 0 4 8 2
4 8 2 6 0 4 8 2 6 0 4
5 0 4 8 2 6 0 4 8 2 6
6 2 6 0 4 8 2 6 0 4 8
7 4 8 2 6 0 4 8 2 6 0
8 6 0 4 8 2 6 0 4 8 2
9 8 2 6 0 4 8 2 6 0 4

 

 
 
be the subset non associative subsemiring of S over the 
groupoid lattice LG. 







 a4 

a7

a2 




 a3 a1

0 

a5 a6 

1





 a9a10 

 a8
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 Take M = {Collection of all subsets of the subgroupoid 
lattice LH where H = {0, 4}}  S be the subset subsemiring of 
S.   
 

P = {subsets from {0, a8, a10, a9}{g0, g2}), L{g4, g6},  
L{g6, g8}}  S is a set subset semiring ideal of the subset 
semiring over the subset subsemiring M of S.  (Here gi = i for  
i = 0, 1, 2, …, 9).  
 
Example 2.45:  Let S = {Collection of all subsets of the 
groupoid lattice; 
 
LG where L is  
 
 
 
 
 
 
 
 
 
 
 
 
and G is a groupoid given by the following table; 
 
 

0 1 2 3

0 0 2 0 2

1 1 3 1 3

2 2 0 2 0

3 3 1 3 1

* g g g g
g g g g g
g g g g g
g g g g g
g g g g g

 

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

 a4 

a2 
 a3 

a1 

1 

 0 
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 Take M = {Subsets of the subgroupoid lattice LH where  
H = {a0, a2}}  S to be a subset non associative subsemiring of 
S.   
 
P = {subsets of the {a4, 0, a3}G}={aigi | ai  {0, a4, a3}gi  G} 
 S be a subset of S.   
 

P is a set subset ideal of S over the subset subsemiring. 
 
Example 2.46:  Let S = {Collection of all subsets of the 
groupoid semiring (Z+  {0})G where G is the groupoid given 
by the following table; 
 
 

0 1 2 3 4 5 6

0 0 4 1 5 2 6 3

1 3 0 4 1 5 2 6

2 6 3 0 4 4 5 2

3 2 6 3 0 4 1 5

4 5 2 6 3 0 4 1

5 1 5 2 6 3 0 4

6 4 1 5 2 6 3 0

* 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 a a a a a a a
a a a a a a a a

 

 
be the subset non associative semiring.   
 

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

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

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

We suggest the following problems for this chapter. 
 
 
Problems: 
 
1. Find some special properties enjoyed by subset non 

associative semirings. 
 
2. Let S = {Collection of all subsets of the groupoid ring Z15G 

where G is the groupoid given by the following table;  
 

1 2 3 4 5 6 7 8

4 8 3 7 2 6 1 5

1 4 8 3 7 2 6 1 5

2 8 3 7 2 6 1 5 4

3 3 7 2 6 1 5 4 8

4 7 2 6 1 5 4 8 3

5 2 6 1 5 4 8 3 7

6 6 1 5 4 8 3 7 2

7 1 5 4 8 3 7 2 6

8 5 4 8 3 7 2 6 1

* 0 g g g g g g g g
0 0 g g g g g g g g
g g g g g g g g g 0
g g g g g g g g 0 g
g g g g g g g 0 g g
g g g g g g 0 g g g
g g g g g 0 g g g g
g g g g 0 g g g g g
g g g 0 g g g g g g
g g 0 g g g g g g g

 

 
be the subset semiring of the groupoid ring Z15G. 
 
(i) Find o(S). 
(ii) Can S have subset zero divisors? 
(iii) Can S have subset idempotents? 
(iv) Can S have subset S-zero divisors? 
(v) Can S have subset S-idempotents? 
(vi) Is S commutative? 
(vii) Can this S be inner commutative? 
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3. Let S = {Collection of all subsets of the groupoid ring Z11G 

where G is given by the following table; 
 

0 1 2 3 4 5 6 7

0 0 1 2 3 4 5 6 7

1 1 0 5 2 6 3 7 4

2 2 5 0 6 3 7 4 1

3 3 2 6 0 7 4 1 5

4 4 6 3 7 0 1 5 2

5 5 3 7 4 1 0 2 6

6 6 7 4 1 5 2 0 3

7 7 4 1 5 2 6 3 0

* g g g g g g g g
g g g g g g g g g
g g g g g g g g g
g g g g g g g g g
g g g g g g g g g
g g g g g g g g g
g g g g g g g g g
g g g g g g g g g
g g g g g g g g g

 

 
 

 be the subset semiring of Z11G.   
 
 Study questions (i) to (vii) of problem 2 for this S. 
 
4. Let S = {Collection of all subsets of the groupoid ring PG 

where  
P = 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

and G is given by the following table; 
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1 2 3 4 5

5 4 3 2 1

1 5 4 3 2 1

2 4 3 2 1 5

3 3 2 1 5 4

4 2 1 5 4 3

5 1 5 4 3 2

* 0 g g g g g
0 0 g g g g g
g g g g g g 0
g g g g g 0 g
g g g g 0 g g
g g g 0 g g g
g g 0 g g g g

 

 
be the subset semiring of the groupoid lattice LG. 

 
(i) Find subset zero divisors in S? 
 
(ii) Can S have subset idempotents? 

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

 subset right semiring ideals? 
 

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

 
(v) Does S contain subset subsemirings which are not    
 Subset semiring ideals? 
 
(vi) Is o(S) < ? 
 
(vii) Can S have subset nilpotent elements? 

 
 
5. Let S = {collection of all subsets from the groupoid ring 

RG where G is a groupoid as in problem 4 and R is the ring 
Z42} be the subset semiring of Z42G. 

 
 Study questions (i) to (vii) of problem 4 for this S. 
 
6. Let S1 = {Collection of all subsets from the groupoid lattice 

ring LG; G is the groupoid given in problem 4 and L is a 
chain lattice which is as follows: 
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be the subset semiring of LG. 
 
Study questions (i) to (vii) problem of 4 for this S1. 

 
7. Let S2 = {Collection of all subsets of the groupoid semiring 

LG where L is as follows and G is given in problem 3; 
 
 
 
 
   L =  
 
 
 
 
 
 
 

be the subset semiring of LG.  
 

Study questions (i) to (vii) of problem 4 for this S2. 
 
 
8. Let S3 = {Collection of all subsets of the groupoid ring 

Z11G where G is given by the following table; 
 







 d 

0 

b 
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e f 
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1 2 3 4 5 6 7

6 4 2 6 4 2

1 2 6 4 2 6 4

2 4 2 6 4 2 6

3 6 4 2 6 4 2

4 6 4 2 6 4 2

5 2 6 4 2 6 4

6 4 2 6 4 2 6

7 6 4 2 6 4 2

* 0 g g g g g g g
0 0 g g g 0 g g g
g g 0 g g g 0 g g
g g g 0 g g g 0 g
g g g g 0 g g g 0
g 0 g g g 0 g g g
g g 0 g g g 0 g g
g g g 0 g g g 0 g
g g g g 0 g g g 0

 

 
be the subset semiring of the groupoid ring Z11G. 
Study questions (i) to (vii) of problem 4 for this S3. 

 
9. Let S = {Collection of all subsets of the groupoid ring Z48G 

where G is an in problem (8)} be the subset semiring of the 
groupoid ring Z48G. 

 
(i) Study questions (i) to (vii) of problem four of this S. 
(ii) Find S semiring ideals if any in S.  

 
10. Let S = {Collection of all subsets of the groupoid lattice 

LG where G is as in problem 8 and L is  the given in the 
following; 

 
 
 
 
 
 
 
 
 
 
 
 
 







 l 
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 be the subset  semiring of the groupoid lattice LG. 
 Study questions (i) to (vii) of problem 4 for this S. 
 
11. Let S = {collection of all subsets of the lattice groupoid LG 

where L = L1  L2 where  
 
 
 
    L1 =               and L2 = 
 
 
 
 
 
 
 
 
 
 
 
and G is the groupoid given in the following; 
 

1 2 3 4 5 6 7 8 9

5 5 5 5 5

1 1 6 1 6 1 6 1 6 1 6

2 2 7 2 7 2 7 2 7 2 7

3 3 8 3 8 3 8 3 8 3 8

4 4 9 4 9 4 9 4 9 4 9

5 5 5 5 5 5

6 6 1 6 1 6 1 6 1 6 1

7 7 2 7 2 7 2 7 2 7 2

8 8 3 8 3 8 3

* 0 g g g g g g g g g
0 0 g 0 g 0 g 0 g 0 g
g g g g g g g g g g g
g g g g g g g g g g g
g g g g g g g g g g g
g g g g g g g g g g g
g g 0 g 0 g 0 g 0 g 0
g g g g g g g g g g g
g g g g g g g g g g g
g g g g g g g g8 3 8 3

9 9 4 9 4 9 4 9 4 9 4

g g g
g g g g g g g g g g g

 

 
 be the subset non associative semiring of the lattice 

groupoid LG. 
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(i) Find o(S). 
(ii) Find subset zero divisors in S. 
(iii) Find subset idempotents in S. 
(iv) Can S have S- subset zero divisors? 
(v) Can S have subset S-ideals? 
(vi) Can S have S-subset subsemirings which are not 

subset S-ideals? 
(vii) Can S have only S-subset left semiring ideals which 

are not subset semiring right ideals? 
(viii) Give a subset S-right semiring ideal which is not a 

subset left semiring ideal. 
 
12. Let S = {Collection of all subsets of the groupoid ring  

(Z3  Z9) G where G is given in problem 11} be the subset 
semiring.   

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

 
13. Let S = {Collection of all subsets of the groupoid ring  

(Z5  Z7  Z19)G, where G is a groupoid given in problem 
11} be the subset semiring. 

 
 Study questions (i) to (viii) of problems 11 for this S. 
 
14. Let S = {Collection of all subsets of the groupoid semiring 

(Z+{0})G, where G is the groupoid given in problem 11} 
be the subset semiring of the groupoid semiring  

 (Z+  {0})G. 
 

(i)  Is S commutative? 
(ii)  Can S be a S-subset semiring? 
(iii) Can S have subset zero divisors? 
(iv) Can S have subset zero divisors which are not subset 

S-zero divisors? 
(v) Can S have subset S-idempotents? 
(vi) Can S have subset S-subset ideals? 
(vii) Is it possible for S to have right S-subset semiring 

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

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

 
15. Let S = {Collection of all subsets of the groupoid ring ZG 

for G given in problem (11)} be the subset semiring. 
 
 Study questions (i) to (ix) of problems 14 for this S. 
 
16. Let S = {Collection of all subsets of the groupoid ring Z10G 

where G = G1  G2 groupoid given below the table of G1; 
 

0 1 2 3 4 5 6 7

0 0 6 4 2 0 6 4 2

1 2 0 6 4 2 0 6 4

2 4 2 0 6 4 2 0 6

3 6 4 2 0 6 4 2 0

4 0 6 4 2 0 6 4 2

5 2 0 6 4 2 0 6 4

6 4 2 0 6 4 2 0 6

7 6 4 2 0 0 4 2 0

* x x x x x x x x
x x x x x x x x x
x x x x x x x x x
x x x x x x x x x
x x x x x x x x x
x x x x x x x x x
x x x x x x x x x
x x x x x x x x x
x x x x x x x x x

 

 
and the table of G2 is as follows: 

 
1 2 3 4 5

5 4 3 2 1

1 2 1 5 4 3

2 4 3 2 1 5

3 5 4 3 2 1

4 2 1 5 4 3

5 4 3 2 1 5

* 0 g g g g g
0 0 g g g g g
g g g 0 g g g
g g g g g 0 g
g 0 g g g g g
g g g 0 g g g
g g g g g 0 g

 

 
be the subset semiring. 
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(i) Prove S is non associative. 
(ii) Is S non commutative? 
(iii) Find subset zero divisors if any in S. 
(iv) Can S have S subset ideals? 
(v) Find o(S). 
(vi) Can S have S-subset subsemirings which are not 

subset semiring ideals of S? 
(vii) Is S a S-subset semiring? 
(viii) Obtain any other special feature enjoyed by S. 

 
17. Let S = {Collection of all subsets of the groupoid ring  

(Z19  Z3  Z8) (G1  G2); G1  G2 given in problem 16} be 
the subset semiring. 

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

 
18. Let S = {Collection of all subsets of the groupoid semiring 

L(G1  G2) where L is the distributive lattice given by 
 
 
 
 
    L = 
 
 
 
 
 
 
 
 
 
 
 

and G is the groupoid given in problem 16}.   
 
Study questions (i) to (viii) of problem 16 for this S. 
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19. Does there exist a special subset non associative semifield? 
 
20. Does there exist a subset non associative semiring S which 

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

has only subset idempotents but no subset zero divisors? 
 
22. Find a subset non associative semiring which has only right 

subset semiring ideals and no left subset semiring ideals. 
 
23. Does there exists a subset non associative semiring S in 

which S has only left subset semiring ideals and no right 
subset semiring ideals? 

 
24. Give an example of a subset non associative semiring S 

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

 
25. Does there exist a subset non associative semiring which is 

not a Smarandache subset semiring? 
 
26. Does there exist a Smarandache subset non associative 

semiring which has none of its subset subsemiring to be 
Smarandache? 

 
27. Does there exists a Smarandache subset non associative 

semiring S which has subset semiring ideals but none of 
the subset semiring ideals of S is Smarandache? 

 
28. Does there exist a Smarandache subset non associative 

semiring S in which every subset semiring ideal is 
Smarandache? 
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29. Give an example of subset non associative semiring which 
has subset  S-zero divisors? 

 
30. Does there exist a non associative subset Smarandache 

semiring in which every subset zero divisor is a subset  
S-zero divisor? 

 
31. Does there exist a subset non associative semiring in which 

no subset zero divisor is a subset S-zero divisor? 
 
32. Give an example of a subset non associative semiring 

which has subset S-idempotents? 
 
33. Does there exist a subset non associative semiring in which 

every subset idempotent is a Smarandache subset 
idempotent? 

 
34. Give an example of a subset non associative semiring of 

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

order in which; 
 
 (i) All subset idempotents are subset S-idempotents. 
 (ii) All subset zero divisors are subset S-zero divisors. 
 
36. Does there exist a subset non associative semiring of order 

143? 
 
37. Can a subset non associative semiring contain a proper 

subset field? 
 
38. Give an example of a finite subset non associative semiring 

in which every element is a subset idempotent. 
 
39. Does there exist a subset non associative semiring such that 

every element is subset nilpotent? 
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40. Give an example of a subset non associative semiring 

which satisfies the subset right alternative law but not the 
subset left alternative law. 

 
41. Give an example of a subset non associative semiring 

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

which satisfies the Moufang identity. 
 
43. Does there exists  a subset non associative semiring which 

does not satisfy any of the standard identities? 
 
44. If G is a Moufang groupoid will ZG be a Moufang 

groupoid ring? 
 
45. Can one say the subset S of a groupoid ring ZG where G is 

a Bol groupoid be a subset non alternative semiring? 
 
46. Give an example of a subset non associative semiring 

which satisfies left alternative identity but not the right 
alternative identity. 

 
47. Does there exist a subset non associative semiring which 

satisfies all the three identities viz., Moufang, Bol and 
alternative? 

 
48. Give an example of a subset non associative semiring S in 

which no subset subsemiring is a S-right ideal of S. 
 
49. Let S = {Collection of all subsets of the groupoid lattice 

LG where G = {Z40, *, (3, 10)}} be the subset non 
associative semiring of the groupoid lattice LG.  The lattice 
L is as follows: 
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(i) Find o(S)? 
(ii) Is S a Smarandache subset semiring? 
(iii) Prove S has subset zero divisors? 
(iv) Can S have subset idempotents? 
(v) Prove S has subset subsemiring which is not a  

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

S-subset semiring ideal? 
(vii) Can S have subset subsemirings which are not  

S-subset subsemirings? 
 
 
50. Let S be a subset non associative semiring of the groupoid 

ring Z18G where G = {Z24, *, (8, 3)}. 
 
 Study question (i) to (vii) of problem (49) in case of this S. 
 
 
51. Let S = {Collection of all subset of the groupoid ring LG 

where L is the lattice  
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 and G = {Z48, *, (2, 0)}} be the subset non associative 
semiring of LG. 

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

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

where L =  
 
 
 
 
 
 
  
 
 
 
 

and G = {Z19, *, (1,2)}} be subset semiring of the groupoid 
lattice LG. 
 
Study questions (i) to (vii) of problem 49 in case of this S. 
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53. Let S = {Collection of all subsets of the groupoid ring Z41G 

where G = {Z43, *, (0, 13)}} be the subset semiring of the 
groupoid ring Z41G. 

 
 Study questions (i) to (vii) of problem 49 in case of this S. 
 
54. Compare the subset non associative semirings given in 

problems 52 and 53. 
 
55. Let S = {Collection of all subsets of the groupoid ring LG 

where L =  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

and G = {Z12, *, (4, 2)}} be the subset semiring. 
 
Study questions (i) to (vii) of problem 49 in case of  
this S. 

 
56. If L in problem 55 is replaced by R = Z42 study questions 

(i) to (vii) of problem 49 and compare both the subset 
semirings. 

 
57. Let S = {Collection of all subsets of the groupoid lattice 

LG where L = 
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 and G = {Z12, *, (4, 3)} be the groupoid} be the subset non 
associative semiring of the groupoid lattice LG. 

 
(i) Can S have subset semiring ideals? 
(ii) Can S have subset S-right semiring ideals which are 

not subset semiring left ideals? 
(iii) Can S have S-subset semiring ideals? 
(iv) Can S have S-subset left semiring semiideals which 

are not S-subset semiring right semiideals? 
(v) Can S have S-strong semiring left semiideals? 

 
58. Does there exist a subset non associative semiring which 

has no subset left or right subset semiring semiideals. 
 
59. Give an example of a subset semiring which has only left 

subset semiring semiideal and no right subset semiring 
semiideals. 

 
60. Give an example of a subset non associative semiring in 

which every left subset semiring semiideal which is also a 
right subset semiring semiideal. 

 
61. Distinguish between the subset non associative semirings 

which has subset semiring semiideal and those that subset 
semirings which has no strong subset semiring semiideals. 
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62. Obtain some special features enjoyed by the subset non 

associative semirings which has no strong subset semiring 
right or subset semiring left semiideals.  

 
63. Give some distinct features enjoyed by subset non 

associative semiring and subset non associative semifield. 
 
64. Characterize those subset non associative semirings which 

has no S-subset semiring semiideals (right or left). 
 
65. Does their exist a subset non associative semiring which 

has Smarandache strong subset semiring right semiideals 
but does not contain any Smarandache strong subset 
semiring left semiideals? 

 
66. Give an example of a Smarandache strong semiideal of a 

non associative subset semiring S.  Let S = {Collection of 
all subsets of the groupoid semiring LG where L =  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
and G is a groupoid given by the following table; 
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1 2 3 4 5 6

1 2 3 4 5 6

1 1 4 2 1 4 2

2 2 3 5 4 2 1

3 3 4 1 5 6 2

4 4 3 5 1 2 6

5 5 4 2 6 3 1

6 6 1 2 5 5 4

* e g g g g g g
e e g g g g g g
g g e g g g g g
g g g e g g g g
g g g g e g g g
g g g g g e g g
g g g g g g e g
g g g g g g g e

 

 
be the subset non associative semiring. 
 
(i) Can S have S-left subset semiring semiideals? 
(ii) Can S have S right subset semiring semiideals? 
(iii) Can S have right subset semiring ideals which are not 

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

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

semiideals? 
 
 
67. Let S = {Collection of all subsets of the groupoid ring Z4G 

where G = {Z20, *, (10, 3)}} be the subset non associative 
semiring of the groupoid ring Z4G. 

 
 Study questions (i) to (v) of problem 66 for this S. 
 
 
68. Let S = {Collection of all subsets of the groupoid lattice; 

LG where L =  
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and G = {Z6, *, (3, 0)} be the groupoid} be the subset non 
associative semiring of the lattice groupoid LG.   
 
Study questions (i) to (v) of problem 66 for this S. 

 
69. Is S given in problem 68 a S-strong subset regular 

semiring? 
 
70. Can S given in problem 68 be S-quasi commutative? 
 
71. Give an example of a subset Smarandache commutative 

subset semiring.  
 
72. Give an example of a subset non associative semiring S 

which is a Smarandache subset semi normal subring of S. 
 
 







 a12 

0 

a10




 a11
a9

a7 

a13a14 

a8 





 a6 a5 


1 

a3

a4 





 a2 a1 



Subset Non Associative Semirings using Groupoids 87 
 
 
 
 
 
 
73. Give an example of a Smarandache strongly commutative 

subset non commutative semiring. 
 
74. Give an example of a Smarandache generalized subset left 

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

of the subset non associative semiring.  
 
76. Let S be the subset non associative semiring.   

 Can S be a subset J-semiring.  
 
77. Does there exists a subset non associative semiring which 

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

a subset pre J-semiring? 
 
79. Does there exists a subset non associative semiring which 

is a subset E semiring? 
 
80. Can S the subset non associative semiring be a S-zero 

square subset semiring? 
 
81. Does their exist  a subset non associative semiring S which 

is a zero square subset semiring? 
 
82. Find a subset non associative semiring S in which every 

element generates a subset closed net. 
 
83. Does there exist a subset non associative semiring which is 

a subset Lin semiring? 
 
84. Describe the special features enjoyed by the subset non 

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

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

which is a Smarandache subset pre J-ring. 
 
87. Compare the subset non associative semirings given in 

problems 86 and 85.  
 
88. Give an example of subset non associative semiring which 

is a S- subset E-semiring. 
 
89. Does there exists a subset non associative semiring which 

is a subset E-semiring? 
 
90. Enumerate the special features associated with subst non 

associative semiring which is a subset E-semiring.  
 
91. What are the special properties enjoyed by a subset non 

associative semiring which is a subset P-ring?  
 
92. Give an example of a subset non associative semiring 

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

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

which is a subset n-ring. 
 
95. What are the special properties associated with a subset 

non associative semiring which is a subset n-ring? 
 
96. If the subset non associative semiring of a groupoid ring 

RG is a subset n-ring, can G be a Moufang groupoid? 
 
97. Give an example of a subset non associative semiring of a 

groupoid ring which is a subset strong regular ring. 
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98. Give an example of subset associative semiring of a 

groupoid ring which is not a subset strong regular ring. 
 
99. Give an example of a n-capacitor group of a subset non 

associative semiring of a groupoid ring. 
 
100. Will every subset non associative semiring of every 

groupoid ring contain a subset S-n-capacitor group? 
 
101. Let S = {Collection of all subsets of the groupoid ring ZG 

where G = {Z40, *, (3, 10)}} be the subset non associative 
semiring of the groupoid ring ZG. 

 
(i) Find all ideals of S if  
 T = {Collection of all ideals of S}; show {T, n, n} 

and {T, , } are subset ideal topological spaces of 
subset semiring S. 

 
(ii) Find all subset subsemiring of S,  
 W = {Collection of all subset subsemirigs of S};  
 {W, , } and {W, n, n} are topological subspaces 

of {T, , } and {T, n, n} respectively of subset 
subsemirings of S.  

 
102. Let S = {Collection of all subsets of the groupoid ring Z6G 

where G is the groupoid given by the following table. 
 

0 1 2 3 4 5 6 7 8

0 0 0 0 0 0 0 0 0 0

1 3 3 3 3 3 3 3 3 3

2 6 6 6 6 6 6 6 6 6

3 0 0 0 0 0 0 0 0 0

4 3 3 3 3 3 3 3 3 3

5 6 6 6 6 6 6 6 6 6

6 0 0 0 0 0 0 0 0 0

7 3 3 3 3 3 3 3 3 3

8 6 6 6 6 6 6 6 6 6

* g g g g g g g g g
g g g g g g g g g g
g g g g g g g g g g
g g g g g g g g g g
g g g g g g g g g g
g g g g g g g g g g
g g g g g g g g g g
g g g g g g g g g g
g g g g g g g g g g
g g g g g g g g g g
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be the subset semiring of the groupoid ring Z6G. 
 
(i) Let P = {Collection of all subset ideals of S}.  Prove 

{P, , } and {P, n, n} are two distinct subset 
topological semiring ideal spaces of the subset 
semiring. 

 
(ii) Let M = {Collection of all subset of the groupoid 

lattice LG where L is lattice which is as follows: 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 and G = {Z12, *, (4, 3)} be the groupoid} be the subset non 
associative semiring. 

 
(i) Let P = {Collection of all subset subsemiring of S}; 

find (P, , ) and (P, n, n). 
(ii) Find o(P). 
(iii) M = {Collection of all subset ideals of S}; find (M, 

, ) and (M, n, n) and find o(M). 
(iv) Compare M and P. 
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103. Let S = {Collection of all subsets of the groupoid ring Z7G 

where G = {Z8, *, (4, 6)}} be the subset semiring. 
 

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

(ii) P = {Collection of all subset ideals of S}.  Find o(S) 
and show (P, , ) and (P, n, n) are two distinct 
topological subset semiring ideal topological spaces of 
S ( and n generates the smallest subset ideals). 

(iii) Compare P and M. 
(iv) Is o(P) > o(M) or o(M) > o(P)? 

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

LG where L =  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 and G = {Z16, *, (4, 8)}} be the subset non associative 
subset semiring of the groupoid lattice LG. 

 
(i) Let P = {Collection of all subset subsemiring of S}.  

Find o(P) and find the subset topological subset 
subsemiring spaces of S, (P, , ) and (P, n, n) 
and compare (P, n, n) with (P, , ). 
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(ii) Let M = {Collection of all subset semiring ideals of 
the subset semiring S}. 

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

(iv) Find o(M).  Compare (M, , ) and (M, n, n). 
 
 
105. Let S = {Collection of all subsets of the groupoid ring Z12G 

where G is given by G = {Z10, *, (5, 0)}} be the subset 
semiring of the group ring Z12G. 

 
 Study questions (i) and (iv) of problem 104 for this S. 
 
106. Let S = {Collection of all subsets of the groupoid ring Z15G 

where G is the groupoid {Z7, *, (3, 1)}} be the subset 
semiring of the groupoid ring Z15G. 

 
(i) Find o(S). 
(ii) Find all subset subsemirings M of S. 
(iii) Find set subset semiring ideals of S over the subset 

subsemiring Mi  M. 
 
107. Let S = {Collection of all subsets of the groupoid lattice 

LG where L =  
 
 
 
 
 
 
 
 
 
 
 
 

and G = {Z18, *, (9, 2)}} be the subset semiring of the 
groupoid lattice LG. 
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(i) Find all the subset subsemiring M of S; find o(M). 
(ii) Find all set subset semiring ideal of S over Mi  M.  

If Pi = {Collection of all  set subset ideal semiring of 
S over Mi} find o(Pi) for every i. 

(iii) Is (Pi, , ) a set ideal semiring subset topological 
space of subset semirings of S over the subset 
semiring Mi? 

(iv) Is (Pi, n, n) a subset set new semiring ideal 
topological space of subset semiring of S over Mi? 

(v) Compare ( iP , , ) with (Pi, n, n). 
 
108. Let S = {Collection of all subsets of the groupoid lattice 

LG of the lattice L =  
  
 
 
 
 
 
 
 
 
 
 
 

and G = {Z12, *, (4, 3)}} be the subset semiring of the 
groupoid lattice LG.   
 
Study questions (i) to (v) of problem 107 for this S. 

 
109. Let S = {Collection of all subsets of the groupoid semiring 

(Z+  {0})G where G = {Z14, *, (0, 7)}} be the subset 
semiring of the groupoid semiring (Z+  {0})G.   

 
Study questions (i) to (v) of problem 107 for this S. 
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110. Let S = {Collection of all subsets of the groupoid ring ZG} 
be the subset semiring of the groupoid ring ZG where  
G = {Z19, *, (3, 0)}.   

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

 
111. Let S = {Collection of all subsets of the groupoid lattice 

LG where L is a lattice given in the following and  
G = {Z20, *, (5, 0)} where L = 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

be the subset semiring of the groupoid lattice LG.   
 
Study questions (i) to (v) of problem (107) for this S. 
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112. Let S = {Collection of all subsets of the groupoid ring ZG 

where G is the groupoid given by the following table; 
 

 
0 1 2 3 4 5 6 7 8 9 10 11

0 0 4 8 0 4 8 0 4 8 0 4 8

1 3 7 11 3 7 11 3 7 11 3 7 11

2 6 10 2 6 10 2 6 10 2 6 10 2

3 9 1 5 9 1 5 9 1 5 9 1 5

4 0 4 8 0 4 8 0 4 8 0 4 8

5 3 7 11 3 7 11 3 7 11 3 7 11

6 6

* g g g g g g g g g g g g
g g g g g g g g g g g g g
g g g g g g g g g g g g g
g g g g g g g g g g g g g
g g g g g g g g g g g g g
g g g g g g g g g g g g g
g g g g g g g g g g g g g
g g g10 2 6 10 2 6 10 2 6 10 2

7 9 1 5 9 1 5 9 1 5 9 1 5

8 0 4 8 0 4 8 0 4 8 0 4 8

9 3 7 11 3 7 11 3 7 11 3 7 11

10 6 10 2 6 10 2 6 10 2 6 10 2

11 9 1 5 9 1 5 9 1 5 9 1 5

g g g g g g g g g g
g g g g g g g g g g g g g
g g g g g g g g g g g g g
g g g g g g g g g g g g g
g g g g g g g g g g g g g
g g g g g g g g g g g g g

 

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

 
113. Let S = {Collection of all subset of the groupoid semiring 

RG where G = {C(Z10), *, (5, 2)} and R =  
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 be the subset semiring of the groupoid semiring (lattice 
groupoid).   

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

where G = {C(Z7)(g), *, (6g, 6iF); g2 = {0}} be the complex 
modulo integer dual number groupoid} be the subset 
semiring.   

 
 Study questions (i) to (v) of problem (107) for this S. 
 
115. Give an example of a subset semiring left semiideal of a 

subset non associative semiring. 
 
116. Let S = {Collection of all subsets of the groupoid ring Z7G 

where G = {Z6, *, (3, 0)}} be the subset semiring.   
 

Does S contain S-generalized subset semiring semiideals? 
 
 
 



 
 
 
 
 
Chapter Three 
 

 
 
SUBSET NON ASSOCIATIVE SEMIRINGS 
USING LOOPS 
 
 
 
 
 In this chapter we introduce another special class of subset 
non associative semirings using loop rings.  Study of this new 
type of subset non associative semirings is carried out in this 
chapter. 
 
DEFINITION 3.1:  Let S = {Collection of all subsets of the loop 
ring RL of the loop L over the ring R}. 
 

(i) Define for every A, B  S;  A + B = {a + b | a  A, b 
 B}. Clearly A + B  S. 

(ii) For every A, B  S define A * B = {a * b | a  A and b 
 B and * is a binary operation of RL}.  We see  
A * B  S. 

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

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

RL. 
   
We will first illustrate this situation by some examples. 
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Example 3.1:  Let  
S = {Collection of all subsets of the loop ring Z2L5(3)} be the 
subset non associative semiring of the loop ring Z2L5(3).  The 
loop associated with the loop ring Z2L5(3) is as follows: 
 

1 2 3 4 5

1 2 3 4 5

1 1 4 2 5 3

2 2 4 5 3 1

3 3 2 5 1 4

4 4 5 3 1 2

5 5 3 1 4 2

* 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

 

 
Clearly this subset semiring of Z2L5(3) has subset units and 

subset zero divisors. 
 
 Take {1 + g2} = A  S.  We see A2 = {0} thus S has subset 
zero divisors. 
 
 Consider A1 = {1 + g5}  S; we have 2

1A = {0} so is a 
subset zero divisor.  Take A2 = {1 + g1 + g2 + g3 + g4 + g5}  S 
we see 2

2A  = {0}. 
 
 This subset non associative semiring is commutative. 
 
 We take A = {1 + g1} and B = {1 + g2}  S we see  
 

A * B = {1 + g1} * {1 + g2}  
   = {1 + g1 + g2 + g1g2} 
   = {1 + g1 + g2 + g4}.  
 
 Take C  = {1 + g3}  S. 
 
 (A * B) * C = {1 + g1 + g2 + g4} * {1 + g3} 
    = {1 + g1 + g2 + g4 + g3 + g2 + g5 + g1} 
    = {1 + g4 + g3 + g5}     …  I 
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 A * (B * C) = A * ({1 + g2} * {1 + g3}) 
    = A * {1 + g2 + g3 + g5}  
    = {1 + g1} * {1 + g2 + g3 + g5} 
    = {1 + g2 + g3 + g5 + g1 + g4 + g2 + g3} 
    = {1 + g1 + g4 + g5}     …  II 
 
 We see I and II are distinct so (A * B) * C  A * (B * C) for 
A, B, C  S. 
 
 Let A = {g1 + g2 + g3 + g4 + g5} and B = {g1 + g2}  S. 
 
 A * B = {g1 * g1 + g2 * g1 + g3 * g1 + g4 * g1 + g5 * g1 +  

   g1 * g2 + g2 * g2 + g3 * g2 + g4 * g2 + g5 * g2} 
   = {e + g4 + g2 + g5 + g3 + g4 + e + g5 + g3 + g1} 
   = {g1 + g2}  

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

* e a b c d
e e a b c d
a a e c d b
b b d a e c
c c b d a e
d d c e b a

 

 
be the non associative semiring of the loop ring ZL. 
 

 Clearly S is not a commutative subset subsemiring.   
 
Further if A = {e + c} and B = {e + a + b + c + d} S. 
 
 We find A * B = {e * c} * {e + a + b + c + d} 
 
 = {e * e + e * a + e * b + e * c + e * d + c * e + c * a +  

    c * b + c * c + c * d} 
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 = {e + a + b + c + d + c + b + d + a + e} 
 
 = {2 (e + a + b + c + d)}  S. 
 
 
Example 3.3:  Let  
S = {Collection of all subsets of the loop ring Z2L21(5)} be the 
subset non associative semiring of the  loop ring Z2L21(5). 
 
 Let M1 = {Collection of all subsets of the subloop ring 
Z2H1(7) = Z2{e, 1, 8, 15}}  S; M1 is a subset non associative 
subsemiring of S.   
 
 Let M2 = {Collection of all subsets of the subloopring 
Z2H2(3) = Z2{e, 2, 5, 8, 11, 14, 17, 20}}  S be the subset 
subsemiring of S.   
 
 M3 = {Collection of all subsets of the subloop ring Z2H3(3) 
= Z2{e, 3, 6, 9, 12, 15, 18, 21}}  S be the subset subsemiring 
of S. 
 
 P1 = {Collection of all subsets of the subloop ring Z2H3(7) = 
Z2 {e, 3, 10, 17}}  S be the subset subsemiring of S. 
 
 We have atleast 10 subset subsemirings for S. 
 
 Now having seen an example of a subset subsemiring we 
now proceed onto describe and define subset subsemiring. 
 
DEFINITION 3.2:  Let S = {Collection of all subsets of a loop 
ring RL of a loop L over a ring R} be the subset non associative 
semiring of the loop ring RL.  Let P be a proper subset of S, if P 
under the operations of L is a subset semiring then we define P 
to be a subset subsemiring of S. 
 
 We will give some more examples of this concept. 
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Example 3.4:  Let  
S = {Collection of all subsets of the loop ring ZL15(8)} be the 
subset non associative semiring of the loop ring ZL15(8). 
 
 Let M1 = {Collection of all subsets of the subloop ring 
ZH2(5) = Z{e, 2, 7, 12}}  S be a subset subsemiring of S. 
 
 W = {{0}, n{e + g1 + g2 + … + g15} where n  Z+}  S. 
 
 W is a subset subsemiring of S. 
 
 P1 = {Collection of all subsets of the subloop ring  
ZH1(3) = Z{e, 1, 4, 7, 10, 13}  S} be the subset subsemiring of 
S. 
 
Example 3.5:  Let S = {Collection of all subsets of the loop ring 
ZL17(3) of the loop L17(3) over the ring Z} be the subset 
semiring of the loop ring.  
 

W = {{0}, 
17

i
i 1

n e g


 
 

 
 n  Z+}  S is a subset 

subsemiring of S. 
 
Example 3.6:  Let S = {Collection of all subsets of the loop ring 
Z18L21(11) of the loop L21(11) over the ring Z18} be the subset 
semiring of the loop ring Z18L21(11).   
 

We see Pi = {Collection of all subsets of the subloop ring 
Z18Hi(7) of the subloop Hi(7) over the ring Z18} is the subset 
subsemiring of the loop subring Z18Hi(7); 1  i  7.   
 
Mj = {Collection of all subsets of the subloop subring Z18Hi(3)} 
be the subset subsemiring of the loop subring Z18Hi(3), 1  j  3. 
 

 W = {{0}, 
18

i
i 1

n e g


 
 

 
 n  Z18}  S is also a subset 

subsemiring of S. 
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 Thus S has atleast 11 subset subsemirings. 
 In view of these examples we have the following theorem. 
 
THEOREM 3.1:  Let S = {Collection of all subsets of the loop 
ring ZLn(m) of the loop Ln(m) over the ring Z} be the subset 
semiring of the loop ring ZLn(m), n = pqr where p, q and r are 
primes.  S has atleast p + q + r + 1 number of subset 
subsemirings. 
 
 The proof is direct and hence left as an exercise to the 
reader. 
 
 However we say Hi(p), 1  i  p, Hj(q), 1  j  q and Hk(r); 
1  k  r give way to p + q + r subset subsemirings associated 
with these subloop ring. 
 

 Further W = {{0}, 
n

i
i 1

n e g


 
 

 
 n  Z+}  S is also a 

subset subsemiring of S.   
 

We see the subset semiring S has atleast p + q + r + 1 
number of subset subsemirings. 
 
Example 3.7:  Let S = {Collection of all subsets of the loop ring 
Z9L105(23) of the loop L105(23) over the ring Z9} be the subset 
semiring of the loop ring Z9L105(23),  
 
H4(35) = {e, 4, 39, 74}  L105(23) is a subloop of the loop 
L105(23). 
 
 H4(21) = {e, 4, 25, 46, 67, 88}  L105(23) is a subloop of the 
loop L105(23). 
 
 H4(7) = {e, 4, 11, 18, 25, 32, 39, 46, 53, 60, 67, 74, 81, 88, 
95, 102}  L105(23) is a subloop of the loop L105(23). 
 
 P4 = {Collection of all subsets the subloop ring Z9H4(7)}  
S is a subset subsemiring of S.    
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M4 = {Collection of all subsets of the subloop ring 
Z9H4(35)}  S is a subset subsemiring of S.   

 
N4 = {Collection of all subsets of the subloopring Z9H4(21)} 

 S is a subset subsemiring of the subloopring Z9H4(21).   
 
We see we have lots of subset subsemirings and has more 

than 3 + 5 + 7 + 1 = 16 subset subsemirings. 
 
 For P4, M4 and N4 are also subset subsemirings we have 
now 21 + 35 = 56 number of subset subsemirings. 
 
Example 3.8:  Let  
S = {Collection of all subsets of the loop ring Z5L45(14)} be the 
subset semiring of the loop ring Z5L45(14). 
 
 The subloops of L45(14) are as follows: 
 
 H1(3) = {e, 1, 4, 7, 10, 13, 16, 19, 22, 25, 28, 31, 34, 37, 40, 
43} and we have H2(3) and H3(3) to be also subloops of L45(14). 
 
 H1(9) = {e, 1, 10, 19, 28, 37}, H2(9), H3(9), …, H9(9) are 
also subloops of L45(14).  H1(15) = {e, 1, 16, 31}, H2(15), …, 
H15(15) are all subloops of L45(14).   
 

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

Thus if we have many divisors of the integer n of the loop 
Ln(m) we have many subset subsemirings.  
 
Example 3.9:  Let S = {Collection of all subsets of the loop ring 
Z11L231(20) of the loop L231(20) over the field Z11} be the subset 
semiring of the loop ring Z11L231(20).   
 

We can have 3 + 11 + 7 + 77 + 33 + 21 = 152 number of 
subset subsemirings of S. 
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Example 3.10:  Let  
S = {Collection of all subsets of the loop ring Z13L39(8)} be the 
subset semiring of the loop ring Z13L39(8). 
 
 We have atleast 13 + 3 = 16 subset subsemirings.  
 
 Now having seen examples of subset subsemirings we 
proceed onto describe more properties about these subset 
semirings. 
 
 One of the specialities of loop rings are right quasi regular 
elements and left quasi regular elements.  So we study how the 
subset loop semirings behave.  We describe a subset semiring S 
of a loop ring RL to be Smarandache subset left (right) quasi 
regular if the loop ring RL has left (right) quasi regular 
elements.   
 

We do not demand the whole of RL or S to be quasi regular.   
 

We will illustrate this situation first by some examples. 
 
 Recall, we say if x, y  RL (the loop ring of the loop L over 
R) and y is the right quasi inverse of x then x + y – xy = 0.  We 
just see then S the subset semiring of the loop ring RL has 
subset right (left) quasi regular elements.  
 
Example 3.11:  Let S = {Collection of all subsets of the loop 
ring RL where R is any commutative ring of characteristic zero 
and L is the loop given by the following table; 
 

* e a b c d
e e a b c d
a a e c d b
b b d a e c
c c b d a e
d d c e b a

 

be the subset semiring.  Suppose R = Z is taken in the example.   
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Take A = {e + b}  S, B = {(e + c)}  S to be the right subset 
quasi inverse of A in S; for  
 
 A o B = {e + b} o {e + c} 
   = {(e + b) o (e + c)}  
   = {(e + b) + (e + c) – (e + b) (e + c)} 
   = {e + b + e + c – e – b – c – e} 
   = {0}  S. 
 
 We see B = {e + c}  S is the subset right quasi inverse of 
A = {e + b} in S.  Take C = {e + d}  S; C is the subset left 
quasi inverse of A = {e + b}  S.  For consider  
 

C o A  = {e + d} o {e + b}  
= {(e + d) o (e + b)}  
= {e + d + e + b – e – d – b – e}  
= {0}  S. 
 

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

B o A  = {e + c} o {e + b} 
   = {(e + c) o (e + b)} 
   = {(e + c) + (e + b) – (e + c) o (e + b)} 
   = {e + c + e + b – e – b – c – e} 
   = {0}  
 
so B is the subset right quasi inverse of A = {e + b}  S.   
 

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

 
 Now consider B = {e + c} and A = {e + b}  S. 
 
   B o A  = {e + c} o {e + b} 
     = {(e + c) o (e + b)} 
     = {e + c + e + b – e – b – c – d}  
     = {e – d}  {0}. 
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A o C  = {e + b} o {e + d} 

     = {(e + b) o (e + d)} 
     = {e + b + e + d – e – b – d – c} 
     = {e – c}  {0}. 
 

So B  S is not subset left quasi inverse of A = {e + b} and 
C = {e + d} is not a subset right quasi inverse of A = {e + b}  
S. 
 
 Thus the subset left quasi inverse and subset right quasi 
inverse of an element in S need not be the same. 
 
 Now another important feature which we wish to discuss 
and keep on record is that if S is any subset semiring of a loop 
ring and if A, B  S then A o B or B o A in general need not be 
in S.  That is S under the circle operation in general is not 
closed.  
 
Example 3.12:  Let S = {Collection of all subsets of the loop 
ring ZL of the loop L given in the following table; 
 

* e a b c d
e e a b c d
a a e c d b
b b d a e c
c c b d a e
d d c e b a

 

 
be the subset semiring of the loop ring ZL. 
 
 Let A  = {e + a}  S we see  

A o A  = {e + a} o {e + a} 
   = {(e + a) o (e + a)} 
   = {e + a + e + a – (e + a) * (e + a)} 
   = {e + a + e + a – e – a – a – e} 
   = {0}  S. 
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 So A = {e + a}  S is a subset quasi regular element of S as 
A = {e + a} is left and right subset quasi regular. 
 
 Consider B = (a – d) and C = {e + a – c + d}  S; we see  
 B o C  = {a – d} o {e + a – c + d} 
   = {(a – d) o (e + a – c + d)} 
   = {a – d) + (e + a – c + d) – (a – d) *  

(e + a – c + d)} 
 

   = {(a – d + e + a – c + d) –  
(a + e – d + b – d – c + b – a)} 
 

   = {a – d + e + a – c + d – a – e + d – b + d +  
c – b + a} 

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

C o B  = {e + a – c + d} o {(a – d)} 
   = {(e + a – c + d) o (a – d)} 
   = {(e + a – c + d + a – d) – (e + a – c + d) * (a – d)} 
   = {(2a + e – c) – (a + e – b + c – d – b + e – a)} 
   = {(2a + e – c) – (c + 2e – 2b – d)}  {0}. 
 
 Now we will show M = {a + b}  S has no subset right 
quasi inverse and no subset left quasi inverse in S. 
 
 Suppose P = {a0e + a1 a + a2b + a3c + a4d | ai  Z; e, a, b, c, 
d  L; 0  i  4}  S be the right quasi inverse of M = {a + b}; 
then we get  
 

M o P  = {a + b} o (a0e + a1a + a2b + a3c + a4d} 
 
   = {(a + b + a0e + a1a + a2b + a3c + a4d) –  

    (a + b) * (a0e + a1a + a2b + a3c + a4d)} 
 



108 Subset  Non  Associative Semirings 
 
 
 
 
 
 
 

   = {(a + b + a0e + a1a + a2b + a3c + a4d) –  
    (a0a + a1e + a2c + a3d + a4b + a0b + a1d  
    + a2a + a3e + a4c)} 

   = {a + b + (a0 – a1 – a3) e + (a1 – a0 – a2) a +  
    (a2 – a4 – a0) b + (a3 – a2 – a4) c + (a4 – a3 – a1)d}  
= {0}. 

 
 Equating the like terms we get 
     a0 – a1 – a3 = 0 
     1 + a1 – a0 – a2 = 0 
     1 + a2 – a4 – a0 = 0 
     a3 – a2 – a4 = 0 and  
     a4 – a3 – a1 = 0. 
 
 Solving the above equations we get a0 = 3/5, a1 = –1/5,  
a2 = 1/5, a3 = 4/5, a4 = 3/5.  Thus ai  Z for i = 0, 1, 2, 3, 4.  
Thus P  S.   
 

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

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

Now we will study the subset semiring of loop ring RL 
where R is of finite characteristic and L a loop. 
 
Example 3.13:  Let S = {Collection of all subsets of the loop 
ring Z2L where L is the loop given by the following table; 
 

* e a b c d
e e a b c d
a a e c d b
b b d a e c
c c b d a e
d d c e b a
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be the subset semiring of the loop ring Z2L. 
 
 Take A = {a + b} and B = {e + a + b + c}  S. 
 
 A o B  = {a + b} o {e + a + b + c}  
   = {(a + b) o (e + a + b + c)} 
   = {a + b + e + a + b + c – (a + b) * (e + a + b + c)} 
   = {(e + c) + (a + e + c + d + b + d + a + e)} 
   = {(e + c) + (b + c)} 
   = {e + b}  {0}  S. 
 
 Thus B is not the subset left quasi inverse of A in S. 
 
Consider  
 

B o A  = {e + a + b + c} o {a + b} 
= {(e + a + b + c) o (a + b)} 
= {e + a + b + c + a + b + (e + a + b + c) * (a + d)} 
= {(e + c) + a + a + d + b + d + b + c + e}  
= {0}. 

 
 Hence B  S is the subset right quasi inverse of A  S. 
 
 Take {e + a + b + c + d} = A and B = (b + c)  S.  
 
 We consider  
 

A o B  = {e + a + b + c + d} o {(b + c)} 
 

   = {e + a + b + c + d + b + c + (e + a + b + c + d)  
* (b + c)} 
 

   = {(e + a + d) + b + c + a + d + e + c + d + e +  
    a + b}  

 {0}. 
 
 We see  
 

B o A  = {b + c} o {e + a + b + c + d}  
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   = {(b + c) o (e + a + b + c + d)} 
   = {b + c + e + a + b + c + d + (b + c) * (e + a +  

b + c + d)} 
   = {a + d + e + e + a + b + c + d + e + b + c + d} 
   = {a + d + e}  {0}. 
 
 Take A = {e + a + b + c + d}  S.  Clearly A o A = {0} is 
the subset quasi inverse element in S.  
  
Example 3.14:  Let S = {Collection of all subsets of the loop 
ring Z2L7(4) where the table of the loop L7(4) is as follows: 
 

1 2 3 4 5 6 7

1 2 3 4 5 6 7

1 1 5 2 6 3 7 4

2 2 5 6 3 7 4 1

3 3 2 6 7 4 1 5

4 4 6 3 7 2 5 2

5 5 3 7 4 1 2 6

6 6 7 4 1 5 2 3

7 7 4 1 5 2 6 3

* 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

 

 
be the subset semiring of the loop ring Z2L7(4). 
 
 Take A = {e + g1 + g2 + … + g7}  S is a subset quasi 
inverse element as A o A = {0}. 
 
 Take A1 = {e + g1}  S we see  
 

A1 o A1 = {e + g1} o {e + g1} 
   = {(e + g1) o (e + g1)} 
   = {e + g1 + e + g1 + (e + g1) * (e + g1)} 
   = {0 + e + g1 + g1 + e} 
   = {0}. 
 
 Thus A1 is a subset quasi inverse element of S.   
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We see Ai = {e + gi}, 1  i  7  are all subset quasi inverse 
elements of S as Ai o Ai = {0}; 1  i  7.   

 
Consider A = {e + g1 + g2 + g3} and B = {g4 + g5}  S. 

 
 We find A o B and B o A.  
 
Now  
 

A o B = {e + g1 + g2 + g3} o {g4 + g5} 
   = {(e + g1 + g2 + g3) o (g4 + g5)} 
   = {(e + g1 + g2 + g3 + g4 + g5) + (e + g1 + g2 + g3)  

   *(g4 + g5)} 
   = {((e + g1 + g2 + g3 + g4 + g5 + g4 + g6 + g3 + g7   

   + g5 + g3 + g7 + g4} 
   = {e + g1 + g2 + g3 + g4 + g6}  {0}. 
 
 Since L7(4) is a commutative loop so S is also a 
commutative subset semiring, we see  A o B = B o A  {0}. 
 
 So they are neither subset quasi left inverse nor subset quasi 
right inverse of each other.  
 
 Suppose A = {1 + g1} and B = {1 + g2}  S.  
 

Now we know A o B = B o A. 
 
 Consider  
 

A o B =  {1 + g1} o {1 + g2} 
   = {(1 + g1) o (1 + g2)} 
   = {1 + g1 + 1 + g2 + (1 + g1) * (1 + g2)} 
   = {g1 + g2 + 1 + g1 + g2 + g5} 
   = {1 + g5}  {0}. 
 
 So A and B are not subset quasi inverses of each other. 
 
 In view of these results we have the following theorem. 
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THEOREM 3.2:  Let S = {Collection of all subsets of the loop 
ring Z2Ln(m) where Ln(m)  Ln} be the subset semiring.  S has 
atleast (n+1) subset quasi inverse elements. 
 
Proof:  Follows from the fact {(e + gi)} = Ai in S is such that  
Ai o Ai = {0}; 1  i  n which runs to n distinct subset quasi 
inverse elements.  
 
 Take A = {e + g1 + … + gn}  S is such that A o A = {0}.  
Hence the claim of the theorem. 
 
Example 3.15:  Let S = {collection of all subsets of the loop 
ring Z4L5(2) of the loop L5(2) over the ring Z4} be the subset 
semiring  of the loop ring.  Consider A1 = {2e + 2g1}  S. 
 
 A1 o A1 = {2e + 2g1} o {2e + 2g1} 
   = {(2e + 2g1) o (2e + 2g1)} 
   = {2e + 2g1 + 2e + 2g1 – (2e + 2g1) (2e + 2g1)} 
   = {0}. 
 
 A1 is a subset quasi inverse element of S.   
 

Take Ai = {2e + 2gi} (1  i  5)  S.   
 
Clearly Ai’s are subset quasi inverse elements of S as  

Ai o Ai = {0}, 1  i  5. 
 

 Now A = {2e + 2g1 + 2g2 + 2g3 + 2g4 + 2g5}  S is such 
that A o A = {0} so that A is a subset quasi inverse element of S 
for A o A = {0}. 
 
 Consider {(e + g1)} = B we see  
 

B o B = {e + g1} o {e + g1} 
    = {(e + g1) o (e + g1)}   
    = {e + g1 + g1 + e} 
    = {2 (e + g1)}  

 {0}. 
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 Consider A = {2e + 2g1}  and  

B = {e + g1 + g2 + g3 + g4 + g5}  S. 
 
 Take  
 

A o B = {2e + 2g1} o {e + g1 + g2 + g3 + g4 + g5} 
 
   = {(2e + 2g1) o )e + g1 + g2 + g3 + g4 + g5)} 
 
   = {(2e + 2g1 + e + g1 + g2 + g3 + g4 + g5) –  

    {2e + 2g1} * (e + g1 + g2 + g3 + g4 + g5)} 
 
   = {3e + 3g1 + g2 + g3 + g4 + g5 – {2e + 2g1 +  

    2g2 + 2g3 + 2g4 + 2g5 + 2g1 + 2e + 2g3 +  
    2g5 + 2g2 + 2g4) 

 
   = {3e + 3g1 + g2 + g3 + g4 + g5}  {0}. 
 
 We will give some more examples of them. 
 
Example 3.16:  Let S = {Collection of all subsets of the loop 
ring Z6L9(5) of the loop L9(5) over the ring Z6} be the subset 
semiring of the loop ring Z6L9(5).   
 

We see A = {e + g1 + g2 + g3 + g4 + g5 + … + g9}  S is 
such that A o A = {0} that is A is the subset quasi inverse 
element of S. 
 
 Take B = {3e + 3g1 + 3g2 + … + 3g9}  S is such that  
B o B = {0}  S. 
 
 We see S has some subset quasi inverse elements. 
 
Example 3.17:  Let S = {Collection of all subsets of the loop 
ring Z10L9(5) of the loop L9(5) over the ring Z10} be the subset 
semiring of the loop ring Z9L9(5). 
 
 We see S contains subset quasi inverse elements. 



114 Subset  Non  Associative Semirings 
 
 
 
 
 
 
 

 Take A = {e + g1 + … + g9}  S, A o A = {0} so A is the 
quasi inverse subset of S. 
 
 Now {e + g1} = B in S is such that  
 
  B o B = {e + g1} o {e + g1} 
    = {(e + g1) o (e + g1)} 
    = {e + g1 + g1 + e} 
    = {2g1 + 2e1}  

 {0}. 
 
 Thus we can have subsets semirings which has subset 
 
 A = {5e + 5g1} and  B = {5e + 5g1 + … + 5g9}  S. 
 
 A o B = {5e + 5g1} o {5e + 5g1 + … + 5g9} 
   = {(5e + 5g1) o (5e + 5g1 + … + 5g9)} 
   = {5e + 5g1 + 5e + 5g1 + 5g2 + … + 5g9 +  

   (5e  + 5g1 + … + 5g9) * (5e + 5g1 + … + 5g9)} 
   = {5g2 + … + 5g2}  

 {0}. 
 
 So A and B are not subset quasi regular elements of each 
other. 
 
Example 3.18:  Let S = {Collection of all subsets of the loop 
ring Z19L5(2) of the loop L5(2) over the field Z19} be the subset 
semiring.   
 

Find all the subset quasi regular elements of S. 
 
 Now we just define and describe the notion of augmentation 
ideal of a subset semiring S a loop ring RL. 
 
DEFINITION 3.3:  Let S be a subset semiring of a loop ring RL. 

If W(S) = {A  S | A = {1 … n} and i =  i gi  RL 
with  i = 0, 1  i  n}, then W(S) is defined as the 
augmentation subset semiring ideal of the subset loop semiring 
S. 
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 We will first give some examples of this new concept 
before we discuss about the properties of W(S). 
 
Example 3.19:  Let S = {Collection of all subsets of the loop 
ring Z4L5(2) of the loop L5(2) over the ring Z4} be the subset 
semiring of the loop ring.   
 

Take A = {2e + g1 + g3, g1 + g2 + g3 + g4, g1 + g2 + 2g3, 2g1 
+ g3 + g5}  S.  We see A is such that sum of the support of 
each element of A is zero. 
 
 For if A = {1 = 2e + g1 + g3, 2 = g1 + g2 + g3 + g4, 3 = g1 
+ g2 + 2g3 and 4 = 2g1 + g3 + g5}  S.   

We see 2 + 1 + 1 = 0 for 1  A 
 
   for 2; 1 + 1 + 1 + 1  0 (mod 4) 
   for 3; 1 + 1 + 2  0 (mod 4) and 
   for 4; 2 + 1 + 1  0 (mod 4). 
 
 So A  W (S) and W (S)  {0}.  Take B = {3g1, 2g2}.  
Clearly B  W(S).   
 

Take C = {2g1 + 2e. 2g1 + 2g2 + 2g3 + 2e, 2g1 + 2g4, 2g5 + 
2e}  S.   
 

Clearly C  W(S). 
 
 Thus we see S has elements A which are in W(S) and some 
of them are not in W(S). 
 
 We have a collection of elements in S which are not in 
W(S). 
 
Example 3.20:  Let S = {Collection of all subsets of the loop 
semiring (Z+  {0})L21(11) of the loop L21(11) over the 
semiring Z+  {0}} be the subset semiring of the loop semiring 
(Z+  {0}) L21(11).  Clearly W(S) = {0}. 
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Example 3.21:  Let S = {Collection of all subsets of the loop 
lattice LL23(7), L23(7) is a loop in L23 where L is the lattice  
 
 
 
 
 
 
 
 
 
 
 

be the subset semiring of the loop lattice LL23(7). 
 
 Clearly W(S) = {0}. 
 
Example 3.22:  Let  
S = {Collection of all subsets of the loop semiring LL29(7)} be 
the subset semiring of the loop semiring LL29(7) where L is the 
lattice given by  
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 be the subset semiring .We see W(S) = {0}. 
 
Example 3.23:  Let  
S = {Collection of all subsets of the loop ring Z5(g)L23(8)} be 
the subset semiring of the loop ring. S has W(S)  {0}.  For let 
A  S if every element in A is such that sum of the coefficients 
of its elements is zero we see A  W(S). 
 
 A1 = {e + g1 + g2 + g3 + g4}  W(S), A2 = {2a1 + 3e, 4e + 
a2}  W(S) and so on.   
 
Example 3.24:  Let  
S = {Collection of all subsets of the loop ring ZL21(5)} be the 
subset semiring of the loop ring ZL21(5).  Clearly W(S)  {0}.  
For take  
A = {8e – 2g1 – 6g2, –7e + 3g1  – 4g2, 6e + g1 – 4g2 – g3 – 2g4} 
 S.  We see A  W(S).   
 

Thus W(S)  {0}. 
 
Example 3.25:  Let  
S = {Collection of all subsets of the loop ring RLm(n)} be the 
subset semiring of the loop ring RLm(n). 
 
 Clearly W(S)  {0}. 
 
Example 3.26:  Let  
S = {Collection of all subsets of the loop ring QL29(7)} be the 
subset semiring of the loop ring QL29(7). 
 
 W(S)  {0}. 
 
Example 3.27:  Let S = {Collection of all subsets of the loop 
ring Z(g)L9(8) with g2 = 0} be the subset semiring of the loop 
ring Z(g)L9(8).  W(S)  {0}. 
 
 Take A = {5ge – 5g1, 8g1 – 2g2 – 4g3 – g4 – g5}  S is such 
that A  W(S). 
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 B = {4g1 + 6g2 – 3g3 – 7g4, 9g1 – 8g4 – g2}  S is such that 
B  W(S).  Thus W(S)  {0}. 
 
 In view of all these we have the following theorems. 
 
THEOREM 3.3:  Let S = {Collection of all subsets of the loop 
ring RL where R is a ring of characteristic zero or p and L any 
loop} be the subset semiring of the loop ring RL,  W(S)  {0}. 
 
 Proof is direct and hence left as an exercise to the reader. 
 
THEOREM 3.4:  Let S = {Collection of all subsets of the loop 
semiring PLn(m); Ln(m)  Ln; P a semiring R+  {0} or Q+  
{0} or Z+  {0} or a lattice} be the  subset semiring of the loop 
semiring PLn(m).  Then W(S) = {0}. 
 
 Proof is direct as in P we cannot have a + b = 0 (a  0 and  
b  0, a, b  P). 
 
 Now we can give examples of these situations. 
 
Example 3.28:  Let  
S = {Collection of all subsets of the group  ring Z2L5(2)} be the 
subset semiring of the loop ring. 
 
 W(S)  {0}, infact W(S) = {{e + g1}, {e + g2} … {e + g5}, 
{g1 + g2}, {g1 + g3}, …, {g1 + g5}, …, {g4 + g5} {e + g1 + g2 + 
g3} {e + g1 + g2 + g4} , …, {g1 + g2 + g3 + g4}, {0} and all 
subsets got from these}.   
 

That is A  W(S) if and only if |supp | = 2 or 4 or even for 
every element  in A. 
 
Example 3.29:  Let  
S = {Collection of all subsets of the loop ring Z16L15(8)} be the 
subset semiring of the loop ring Z16L15(8). 
 
 W(S)  {0}. 
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 Further if A  W(S) then every element  in A is such that 
sum of the coefficients of  is 16. 
 
 For if { = 4e + 8g1 + 4g2 + 8g3 + 8g2 + 12g1 + 4g4} = A 
then A  W(S).  Thus W(S)  {0}. 
 
Example 3.30:  Let  
S = {Collection of all subsets of the loop ring Q(g1, g2)L17(4)} 
be the subset semiring of the loop ring.  ( 2

1g  = 2
2g  = g1g2 =  

g2g1 = 0). 
 
 W(S)  {0}.  Infact o(W(S)) = . 
 
Example 3.31:  Let S = {Collection of all subsets of the loop 
semiring LL9(8) where 
 
 
 
    L =  
 
 
 
 
 
 
be the subset semiring of S.   
 

We see W(S) = {0}.  If L is replaced by  R+  {0} or  
Q+  {0} or Z+  {0} or by any chain lattice still W(S) = {0}. 
 
 Next we study about the subset idempotents in subset non 
associative semiring of a loop ring. 
 
 We say A  S is a subset idempotent if A * A = A.  A  {0} 
or A  {e}.   
 

We will first give examples of them. 
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Example 3.32:  Let  
S = {Collection of all subsets of the loop ring RL21(11)} be the 
subset semiring of the loop ring. 
 

 Take A = { 1
2

 {e + g1)}  S we see  

 

A * A  = { 1
2

 {e + g1)} * { 1
2

 (e + g1)}  

  

= { 1
4

{e + 2g1 + 2
1g }}  

 

   = { 1
4

 {e + 2g1 + e}} 

 

   = { 1
2

 {e + g1}} = A. 

 
 Thus A  S is a subset idempotent of S.  In fact S has 
atleast 21 subset idempotents.  
 

Ai = { 1
2

 (e + gi)}  S; 1  i  21 are all subset idempotents 

of S. 
 

 Finally M = { 1
22

 (e + g1 + … + g21)}  S is such that  

M * M = M.   
 

Thus M is also a subset idempotent of S. 
 
Example 3.33:  Let S = {Collection of all subsets of the loop 
semiring (Q+  {0})L19(8)} be the subset semiring of the loop 
ring (Q+  {0})L19(8).   
 

S has 20 non trivial subset idempotents given by 
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 Ai = { 1
2

 {e + gi}}, 1  i  19  S are such that Ai * Ai = Ai. 

 

 Further M = { 1
20

 {e + g1 + … + g19}}  S is such that  

M * M = M.   
 

Thus S has atleast 20 non trivial subset idempotents. 
 
Example 3.34:  Let S = {Collection of all subsets of the loop 
semiring (Z+  {0})L23(3)} be the subset semiring of the loop 
semiring (Z+  {0})L23(3). 
 
 We see S has no nontrivial subset idempotents for  
A = {0}  S is such that A * A = {0} = A and B = {e}  S is 
such that B * B = {e} = B. 
 
 Apart from this the subset semiring of the loop ring has no 
subset idempotents. 
 
Example 3.35:  Let  
S = {Collection of all subsets of the loop lattice LL25(8)} be the 
subset semiring of the loop lattice LL25(8) where L =  
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S has only subset idempotents of the form {0} = A1, A2 = {e} 
and {ae} = A3, A4 = {be}, A5 = {ce}, …, A11 = {ie}. 
 
 Apart from this S has no nontrivial subset idempotents. 
 
Example 3.36:  Let  
S = {Collection of all subsets of the loop lattice LL23(7)} be the 
subset semiring of the loop lattice LL23(7) where L =  
 
 
 
 
 
 
 
 
 
 
 
 
Ai = {ai e}  S are subset idempotents of S; 1  i  12.   
 

Apart from this A = {0} and B = {e} are also subset 
idempotents of S. 
 
 These are the only subset idempotents of S.  S does not 
contain any other subset idempotents.  
 
Example 3.37:  Let  
S = {Collection of all subsets of the loop ring Z12L5(2)} be the 
subset semiring of the loop ring Z12L5(2).   
 

{4e + 4g} = A  S.   
 

We see A * A  = {4e + 4g} * {4e + 4g}  
     = {4e + 4e + 8g} 
     = {8e + 8g}  A. 
 
 We see {4e} = Ai  S are such that Ai * Ai = Ai. 
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Example 3.38:  Let  
S = {Collection of all subsets of the loop ring Z6L7(2)} be the 
subset semiring of the loop ring Z6L7(2).  S has subset 
idempotents. 
 
 A = {3e + 3g1}  S. 
 A * A = {3e + 3}  S is not a subset idempotent in S. 
 
 A2 = {3e + 3g2}  S is such that A2 * A2  A2 = {0}. 
 
 Further B = {3e + 3g1 + 3g2 + 3g3 + 3g4 + 3g5 + 3g6 + 3g7} 
 S is such that B * B  B is not a subset idempotent of S. 
 
Example 3.39:  Let  
S = {Collection of all subsets of the loop ring Z10L11(7)} be the 
subset semring of the loop ring Z10L11(7).   
 

S has non trivial subset idempotents; A = {5e + 5g1}  S is 
such that  

 
A * A  = {5e + 5g1} * {5e + 5g1}  

   = {5e + 5g1} = A  S.  
 
 So A is a subset idempotent of S.   
 

B = {5e + 5g1 + … + 5g11}  S is such that B * B = B  S 
is a subset idempotent of S. 
 
Example 3.40:  Let  
S = {Collection of all subsets of the loop ring Z14L5(2)} be the 
subset semiring of the loop ring A = {7e + 7g1}  S is such that 
A * A  = A is a subset idempotent. 
 
 B  = {7e + 7g1 + … + 7g5}  S is such that B * B = B. 
 
 Thus B is a subset idempotent.  
 
 In view of all these we have the following theorem which 
guarantees non trivial subset idempotents in S. 
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THEOREM 3.5:  Let S = {Collection of all subsets of the loop 
ring Z2pLn(m) where p is an odd prime} be the subset non 
associative semiring of the loop ring Z2pLn(m), then S has 
atleast (n+2) subset idempotents. 
 
Proof:  Follows from the simple fact if Ai = {pe + pgi}  S then 
Ai * Ai = Ai is not a subset idempotent for i = 1, 2, …, n which 
accounts for n subsets which are subset idempotents in S. 
 
 Now B = {pe + pg1 + … + pgn}  S is such that B * B  B 
so B is a subset idempotent of S.   
 

Further T = {pe} in S is such that T * T = T is a subset 
idempotent of S which accounts for atleast n + 2 non trivial 
subset idempotents in S.  P = {e}  S is a trivial subset 
idempotent of S. 
 
Example 3.41:  Let  
S = {Collection of all subsets of the loop ring Z15L7(3)} be the 
subset semiring.  Now {(6e + 6g)} = A  S is a subset 
idempotent of A though 6  Z15 is such that 62  36  6 (mod 
15).  So A1 = {6e}  S is a subset idempotent.  
 
Example 3.42:  Let  
S = {Collection of all subsets of the loop ring Z30L9(8)} be the 
subset semiring of the loop ring Z30L9(8). 
 
 Take {(6e + 6g)} = A  S, we see  
 

A2  = A * A  
= {(6e + 6g) * (6e + 6g)}  

     = {6e + 6e + 12g} 
     = {12e + 12g}. 
 
 
    B  = (10g + 10e)  S,  

B * B  = {10e + 10 + 20g}  
     = {20e + 20g} = T 
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 T * T  = {400e + 400e + 400g + 400g}  
   = {10e + 10e + 10g + 10g}  
   = {20e + 20g}  
   = T  S. 
 
 In view of all these we define a semipseudo subset 
idempotent in S. 
 
 Let A  S if A * A  A thus A * A = B then B * B = B then 
we define A to be a semipseudo subset idempotent of S. 
 
Example 3.43:  Let  
S = {Collection of all subsets of the loop ring Z30L29(7)} be the 
subset semiring of the loop ring Z30L29(7). 
 
 Let A  = {10e + 10g}  S 
 
 A * A  = {10e + 10g} * {10e + 10g} 
   = {10e + 10e + 10g + 10g} 
   = {20e + 20g}  S. 
 
 Let A * A = T, T * T = T. 
 
 So A is a semipseudo subset idempotent of S.  
 
 We will give one or two examples of semi pseudo subset 
idempotents before we proceed onto describe those subset 
semirings which contain subset idempotents. 
 
Example 3.44:  Let  
S = {Collection of all subsets of the loop ring Z10L9(8)} be the 
subset semiring of the loop ring  Z10L9(8) {(5e + 5g2)} = A  S. 
 
 A * A  = {5e + 5g2} * {5e + 5g2} 
   = {25e + 25e + 50g2} 
   = {0}. 
 
 Thus S has atleast 9 subset nilpotents of order two. 
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 Let B  = {2e + 2g1}  S 
 
   B * B = {2e + 2g1}* {2e + 2g1} 
     = {4e + 4e + 8g1} 
     = {8e + 8g1}  

= T 
 
 Now T * T = T.  Thus B is a semipseudo subset idempotent 
of S. 
 
 Infact we have atleast nine semipseudo subset idempotents 
in S.   

 
We see C = {4e + 4g1}  S is not a semipseudo subset 

idempotent  of S.  
 
Example 3.45:  Let  
 
S = {Collection of all subsets of the loop ring Z22L5(3)} be the 
subset semiring of the loop ring Z22L5(3). 
 
 Now we for A = {11e + 11g2}  S  
 
   A * A  = {121e + 121e + 2  121g2}  
     = {22e + 22g}  

= {0}. 
 
 So we have atleast 5 subset nilpotent elements of order two. 
 
 Take B = {2e + 2g2}  S. 
 
   B * B  = {2e + 2g2} * {2e + 2g2} 
     = {4e + 4g2 + 4g2 + 4e} 
     = {8e + 8g2}  S. 
 
 B is not a semi pseudo subset idempotent of S. 
 
 C = {4e + 4g1}  S is also not a pseudo subset 
semiidempotent of S. 
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 We see a subset semiring of a loop ring Z2pLn(m) has 
always subset zero divisors only under certain conditions it has 
subset semipseudo idempotents and subset idempotents. 
 
 In view of all these we give the following theorem. 
 
THEOREM 3.6:  Let  
S = {Collection of all subsets of the loop ring ZpL} be the subset 
semiring of the loop ring ZpL. 
 
 A = {agi + bgj}  S is a subset idempotent of ZpL if and only 
if  gi = e, 2

jg = e with a = (p+1)/2 and b = (p–1)/2. 
 
 Proof is direct and hence is left as an exercise to the reader. 
 
Corollary 3.1:  If Zp is replaced by Z in the above the theorem 
then S has no subset idempotent.  
 
THEOREM 3.7:  Let S = {Collection of all subsets of the loop 
ring ZpL where L = {h1 = e, h2, …, hn}, p a prime} be the subset 
semiring of the loop ring ZpL. 
 
 An element of the form A = {x = m (e + h2 + … + hn)}  S 
(m  0) is a subset idempotent if and only if mn = 1 (mod p). 
 
Proof:  Let A = {m (e + h2 + … + hn)}  S be a subset 
idempotent of S.  For A * A = A as m2n  m (mod p) that is  
mn  1 (mod p) as 0  m  Zp. 
 
 Conversely if mn = 1 (mod p) then m2n  m (mod p) so  
A * A = A.  Thus A is a subset idempotent of S. 
 
THEOREM 3.8:  Let S = {Collection of all subsets of the loop 
ring Z2L, where L = {h1 = e, h2, …, hn} be a finite loop 2

ih = e, i 
= 1, 2, …, n} be the subset semiring of the loop ring Z2L. 
 
 A  S is a subset idempotent then the following holds: 
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(1) A = {x}  S, x  Z2L is a subset idempotent then  
|Supp x| is even and e  |Supp x|. 

 
(2) |Supp x| is odd number and e  |Supp x|. 

 
If the subset semiring is commutative then S has only trivial 

subset idempotents. 
 
We will illustrate these situations by an example or two. 

 
Example 3.46:  Let  
S = {Collection of all subsets of the loop ring Z2L21(11)} be the 
subset semiring of the loop ring Z2L21(11). W(S)  {0}. 
 
Example 3.47:  Let  
S = {Collection of all subset of the loop ring Z2L7(4)} be the 
subset semiring of the loop ring Z2L7(4). 
 
 Ai = {gi + e}  S; Ai * Ai = {0} for i = 1, 2, …, 7. 
 
 B = {e + g1 + g2 + … + g7}  S such that B * B = {0}  
 
 Interested reader can find subset idempotents in subset 
semiring.   
 

We can now proceed onto describe Smarandache subset 
idempotent and Smarandache subset pseudo zero divisor. 
 
 We recall a subset semiring S to have Smarandache subset 
idempotents in S. 
 
 Let A  S \ {0}, A is called a Smarandache subset 
idempotent (S-subset idempotent) of S if A * A = A.   
 

There exist a B  S \ {A} such that  
 

(i) B * B = A. 
(ii) A * B = B or B * A = B or used in mutually 

exclusive sense. 
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Example 3.48:  Let  
S = {Collection of all subsets of the loop ring Z5L5(3)} be the 
subset semiring of the loop ring Z5L5(3). 
 
 A  = {1 + g1 + … + g5}  S 
 A * A = A.  B = {3 + 3g1}  S. 
 B * B = B; B * A = A. 
 
 Take X  =  4 + 4g1 + 4g2 + 4g3 + 4g4 + 4g5  S; 

 
 X * X = A.  Take Y = 2 + 2g1  
 Y * Y = B; B * Y = Y. 
 
 Thus A is a Smarandache subset idempotent of S. 
 
 In view of this we have the following theorem. 
 
THEOREM 3.9:  Let  
S = {Collection of all subsets of the loop ring ZpLn(m) (n = p)} 
be the subset semiring.   
 

Then A = {1 + g1 + … + gp} and  
 

B = { p 1
2

 + p 1
2
 

 
 

gi}  S are the S-subset idempotents 

of S. 
 

Proof is obvious and hence left as an exercise to a reader.  
 

 Just we recall the notion of Smarandache subset zero divisor 
of the subset semiring.   
 

Let S be a subset semiring which is non associative. 
 

An element A  S \ {0} is said to be a Smarandache subset 
zero divisor (S-subset zero divisor) if A * B = {0} for some  
B  {0} in S and there exist X, Y  S \ {0, A, B}; X  Y such 
that 
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(i) A * X = {0} or X * A = {0} 
(ii) B * Y = {0} or Y * B = {0}  
(iii) X * Y = {0} or Y * X = {0}. 

 
We define Smarandache subset pseudo zero divisor (S-

subset pseudo zero divisor). 
 
Let S be a subset semiring. 
 
Let X  S \ {0} is a zero divisor in S if there exist a Y  S \ 

{0} with X * Y = {0}.   
 
We say X is a Smarandache subset pseudo zero divisor (S-

subset pseudo zero divisor) if there exist   
 
A  S \ {X, Y, {0}} with A * Y = {0} or  
 
A * X = {0}. A * A = {0}. 

 
 We now proceed onto give examples of them. 
 
Example 3.49:  Let  
S = {Collection of all subsets of the loop ring Z2L5(3)} be the 
subset semiring of the loop ring Z2L5(3). 
 
 Let X = {1 + g1}  S, Y = {1 + g1 + g2 + g3 + g4 + g5}  S 
is such that X * Y = {0} and A = {1 + g2} is such that  
A * Y = {0} with A * A = {0} so X is a S-subset pseudo zero 
divisor and not a S-subset zero divisor. 
 
 We have the following theorem. 
 
THEOREM 3.10:  Let S = {Collection of all subsets of the loop 
ring Z2pLn(m); p an odd prime} be the subset semiring of the 
loop ring Z2pLn(m).  X = {p + pgi}  S is a Smarandache subset 
pseudo zero divisor for all {gi}  S (gi  Ln(m)). 
 
 The proof is direct and hence left as an exercise to the 
reader.  
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Example 3.50:  Let  
S = {Collection of all subsets of the loop ring Z14L11(3)} be the 
subset semiring of the loop ring Z14L11(3). 
 
Take {7e + 7gi} = Ai  S and B = {e + g1 + g2 + … + g11}  S. 

 
 Ai * B = {0}, Ai * Ai = {0} for i = 1, 2, …, 11. 
 
 In view of all this we see for S = {Collection of all subsets 
of the loop ring Z2pLn(m); p is an odd prime} be the subset 
semiring of the loop ring Z2pLn(m). 
 
 We see Ai = {pe + pgi}  S is a such that Ai * Ai = {0};  
i = 1, 2, …, n.   
 

We define the notion of Smarandache weak subset divisors 
of zero of a subset semiring S. 

 
Let S = {Collection of all subsets of the loop ring RL} be 

the subset semiring of the loop ring RL. X  S \ {0} is a 
Smarandache subset weak zero divisor (S-subset weak zero 
divisor) if there exists Y  S \ {{0}, X} such that 

 
X * Y = {0} satisfies the following conditions; 
A * X = {0} or X * A = {0} 
B * Y = {0} or Y * B = {0} 
X * Y = {0} or Y * Y = {0}.  

 
We give some examples of them. 

 
Example 3.51:  Let K be a field and L a disassociative finite 
loop or a power associative finite loop.   
 

S = {Collection of all subsets of the loop ring KL} be the 
subset semiring.  S has Smarandache subset weak divisors of 
zero. 
 
 For {g} = A  S is such that {g}n = An = {1} (g  L). 
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Let B = (1 + g + … + gn–1)  S  where B is the subset in S and 
{g, g2, …, gn–1, gn=1} is a subgroup of L. 
 
 We see X = {1 – g} and  Y = {1 + g + … + gn–1}  S is 
such that X * Y = {0}. 
 
 Take A = {1 – gr} (r  0, r > 1) in S.  
 
 A * Y = {0}. 
 
 Let B = {3 + 3g + … + 3gn–1}  S then B * X = {0}. 
 
 Thus S has S-subset weak divisors of zero we can as in case 
of usual non associative rings define in case of subset non 
associative ring S. 
 
 We just say a proper subset subsemiring P of the subset 
semiring. S is normal subset subsemiring with respect to a 
subset T of S if X * S = S * X for all X  T. 
 
 
 X * (Y * S) = (X * Y) * S 
 
 (S * X) * Y = S * (X * Y) for all X, Y  T. 
 
 If T = S we say the subset subsemiring P is a normal subset 
subsemiring of S. 
 
 We will just give an example of a Smarandache subset 
ideal. 
 
Example 3.52:  Let S = {Collection of all subsets of the loop 
ring Z2L where L is as follows: 
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1 2 3 4 5

1 2 3 4 5

1 1 3 5 2 4

2 2 3 4 1 3

3 3 5 4 5 2

4 4 2 1 2 1

5 5 4 3 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

 

 
be the subset semiring.    
 

We see S has both S-subset semiring right ideal, right subset 
semiring ideals, subset semiring ideals and S-subset semiring 
ideals.   

 
We just recall as in case of usual non associative ring in 

case of subset non associative semiring S define subset 
semiidempotents of S. 

 
 Let S be a subset non associative semiring of a loop ring 
RL.  A subset A  S \ {0} is said to be a subset semidempotent 
if and only if A is not in the two sided subset semiring ideal of S 
generated by A*A – A, that is A  A * S * A or A * S * A = S. 
 
 We see A is a Smarandache subset idempotent of S if in S if 
the  Smarandache subset semiring ideal generated A2 – A does 
not contain A. 
 
 It is to be noted in a subset non associative semiring a 
Smarandache subset semiidempotent A of S is a subset semi 
idempotent but a subset semiidempotent in general is not a 
Smarandache subset semiidempotent. 
 
 
Example 3.53:  Let S = {Collection of all subsets of the loop 
ring RL where L is given by the following table; 
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* 1 a b c d e
1 1 a b c d e
a a 1 d b e c
b b d 1 e c a
c c b e 1 a d
d d e c a 1 b
e e c a d b 1

 

 
be the subset loop semiring of the loop ring RL. 
 
 The subset loop semiring S has 
 

A1 = 3 a
2
 

 
 

, A2 = 3 b
2
 

 
 

, A3 = 3 c
2
 

 
 

, 

 

A4 = 3 d
2
 

 
 

 and A5 = 3 e
2
 

 
 

 

 
to be some of its subset idempotents. 
 
 Recall we say {x} is a subset unit in S if {x} * {y} = {1}.   
 

In view of this we have the following theorem. 
 
THEOREM 3.11:  Let S = {Collection of all subsets of a loop 
ring KL where K is a field} be the subset loop semiring of the 
loop ring KL.  If A  S is a subset semiidempotent of S with  
|A| = 1 then A – {1} = {x–1}  S is not a subset unit of S.  
 
Proof:  Given S is a subset loop semiring of the loop ring KL.  
Let A = {x}  S be a subset semiidempotent in S then  
A – {1} = {x – 1} is not a subset unit in S.  For if {x – 1} is a 
subset unit of S we see {x – 1} * {y} = {1} in S. 
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 Thus we will have  
 

A2 – A  = {x2} – {x}  
= {x2 – x}  
= {x (x–1)} 

   = {x} * {x–1} 
   = {A} * {B}   (B = {x–1}). 
 
 We have B to be a subset unit so there exist C = {y} in S 
with B * C = {1}. 
 
 Now the subset ideal generated by (A2 – A) S  S as A is a 
subset semiidempotent and A  {A2 – A}.  So A – {1} is not a 
subset unit of S. 
 
Corollary 3.2:  In the above theorem the cardinality of the 
subset A in S is 1 is essential.  For if |A|  1 then |A2| will be 
greater than 1 and so we can even find units.   
 

We however leave it as a open problem to analyse theorem 
if |A| = n  1 in S. 

 
 We just recall the definition of Smarandache subset semi 
idempotents of a subset loop semiring S of a loop ring KL. 
 
 Let S be a subset loop semiring of a loop ring RL.  A subset 
A  S which is a subset semiidempotent is called a 
Smarandache subset semiidempotent (S-subset semi 
idempotent) if in S  the S-subset semiring ideal generated by A2 
– A does not contain A. 
 
 However we just give the following theorem without proof.  
 
THEOREM 3.12:  Let S be a subset loop semiring of the loop 
ring.  All S-subset semiidempotents in S are subset semi 
idempotents. 
 
 The proof is direct and hence left as an exercise to the 
reader.   
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Let S be the subset loop semiring of a loop ring RL.   
 
L* = 1 + US where US = {A  S | A = {1, …, n} where  

i  RL;  ai = 0, i = i i
i

a m , 1  i  n} is the subset mod p 

envelope of L. 
 

 We will first illustrate this by some examples. 
 
Example 3.54:  Let S = {Collection of all subsets of the loop 
ring Z2L where L is a loop given by the following table; 
 

* 1 a b c d
1 1 a b c d
a a d c 1 b
b b 1 d a c
c c b 1 d a
d d c a b 1

 

 
be the subset loop semiring of the loop ring Z2L. 
 
 S* = 1 + US where US = {Collection of all subsets from the 
set U = {0, 1 + a, 1 + b, 1 + c, …, d + c, 1 + a + b + c, …, a + b 
+ c + d}}; S* is the subset mod p envelop of L. 
 
Example 3.55:  Let  
S = {Collection of all subsets of the loop ring Z4L5(2)} be the 
subset loop semiring of the loop ring Z4L5(2)  (L5(2) = {a1, a2, 
a3, a4, a5, e}); S* = 1 + US where US = {Collection of all subsets 
from {0, 3 + a1, 3 + a2, …, 2a1 + 2a2 + 3a3 + 3a4 + 2a5 and so 
on}}. 
 
 S* is the subset mod p envelope of the subset loop ring. 
 
Example 3.56:  Let  
S = {Collection of all subsets of the loop ring Z3L19(7)} be the 
subset loop semiring of the loop ring Z3L19(7). 
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 S* = 1 + US where US = {Collection of all subsets from {0, 
2e + a1, a1 + e, a1 + a2 + a3, …, 2a1 + a2 + a3 + 2a4 and so on}}.  
S* is the subset mod p-envelope of the subset loop ring. 
 
 Now we give some of the related theorems. 
 
THEOREM 3.13:  Let L be a commutative loop of order 2n in 
which the square of every element is one and let K = {0, 1}.  KL 
be the loop ring. S* is a subset loop semiring such that every 

element in every subset S* is one and order of  S* is  2 n 122


. 
 
 The proof is left as an exercise to the reader. 
 
THEOREM 3.14:  Let L be a loop of order 2n + 1, commutative 
or otherwise; K = {0, 1} be the prime field of characteristic two, 
KL be the loop ring.  S* = 1 + U* be the mod p-envelope of L is 
a groupoid.  S* is a subset groupoid of order 

n22 . 
  

This proof is also left as an exercise to the reader. 
 
THEOREM 3.15:  Let L be a finite loop with an element x  L 
such that x2 = 1.  Let Zp be the prime field characteristic p, p>2.  
Let S be the collection of all subsets of the loop ring ZpL. 
 
 Then S* is the subset groupoid with a nontrivial subset 
idempotent in it and order of S* is 

n 1p2


 where |L| = n. 
 
 This proof is also direct and hence left as an exercise to the 
reader. 
 
 Now we define the notion of Smarandache subset mod  
p-envelope of L. 
 
 Let L be a S-loop and K any field, KL the loop ring.   
 
S = {Collection of all subsets of the loop ring KL} be the subset 
loop semiring of the loop ring KL. 
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 A be a S-subloop of L. 
 
 The subset mod p-envelope of A of L denoted by S(S*(A))  
= SS*(A) is defined as the Smarandache subset mod p-envelope 
in L.  Infact S-subset mod p-envelope S(S*(A)) is not unique.   
 

We have as many number of S-subloops in L.  Further if L 
has no S-subloop then S-subset mod p-envelope is a empty set. 
 
 Other concepts like strongly right commutative subset loop 
semiring, subset orthogonal semiring ideals, S-subset 
orthogonal semiring ideals so on; can be defined in an 
analogous way with appropriate simple modifications.  
 
 Let S = {Collection of all subsets of the loop ring ZLn(m)} 
be the subset non associative semiring of the loop ring ZLn(m).  
We see S is just a collection of subsets.   
 

Thus we can define  and  on S and T = (S, , ) can 
be realized as a subset topological space and this topological 
space with this usual topology will be known as the usual subset 
semiring topological space of the subset semiring or the usual 
topological space associated with the subset semiring (S = S  
{}).  
 
 Now we see T = (S, , ) is an infinite topological space 
and we of course adjoin with S the empty set  for if we have  
A = {e + g1 + g2} and B = {{0}, 3e + g2 + 5g5 + 8g9 – 4g3}  S 
then A  B = {e + g1 + g2, {0}, 3e + g2 + 5g5 + 8g9 – 4g3}  S 
by A  B = {}.  That is why we conditionally in T adjoin this 
empty set.   
 

Thus we can realize S  {} = P (ZLn(m)) that is the power 
set of the set ZLn(m).   
 

Now we can also define on S a new subset topology  
Tn = {S, n, n ) here we need not adjoin the element  to S, 
here for any A, B  S, A n B = {a + b | a  A and b  B} the 
usual addition in the loop ring is taken as the operation n. 
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 Thus if A = {8e – 9g1 + 10g2 + 5g3 – g6, 9e + 10g5, 18e} and 
B = {e – 4g7, 10e + g5, g2 + 4e}  S, then A n B = {9e – 13g1 
+ 10g2 + 5g3 – g6, 10e – 4g1 + 10g5, 19e – 4g1, 18e + g5 – 9g1 + 
10g2 + 5g3 – g6, 19e + 11g5, 28e + g5, 22e + g2 + 13e + g2 + 10g5 
+ 12e – 9g1 + 11g2 + 5g3 – g6}  S. 
 
 In the first place it is interesting to observe that A  B   
A n A thus the operation  and n are different not only that 
we have for ‘’ usual topology the empty set is adjoined.  
 
 Let A = {5e + g2} and  B = {3e – g1}  S.   

We know A  B = .   
 
But A n B = {5e + g2} n {3e – g1}  

    = {(5e – g2) * (3e – g1)} 
    = {15e – 3g2 – 5g1 + g1 * g2}  S. 
 
 Clearly A  B  A n B. 
 
 We denote by n and n the operations on S and  
Tn = {S, n, n} is a topological space defined as the new non 
associative subset topological semiring space of the subset non 
associative semiring. 
 
 We further wish to record that in general A n A  A and  
A n A  A. 
 

For take A = {3e – 4g1 + 5g2, 8e + 4g3}  S. 
 
We see A n A = {6e – 4g1 + 10g2, 16e + 8g3,  11e – 4g1 + 

5g2 + 4g3}  A. 
 
However A  A = A. 
 
Consider  
A n A = {(3e – 4g1 + 5g2) (3e – 4g1 + 5g2),  

(8e+4g3) * (8e+4g3) (3e – 4g1+5g2) * (8e+4g3), 
(8e + 4g3) * (3e – 4g1 + 5g2)} 
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= {(9e – 12g1 + 15g2 – 12g1 + 16e – 20g1 * g2 +  
    15g2 – 20g1 * g2 + 25e), (64 + 32g3 + 3g3 + 16e),  
    (24e – 32g1 + 40g2 + 12g3 – 16g1 * g3 + 20g2 *  
     g3), (24e + 12g3 – 32g1 – 16g3 * g1 + 40g2 +  
    20(g3 * g2)}  A  

and A n A  A  A. 
 

Thus Tn = (S, n, n) gives a new non associative and non 
commutative topological space of subset non associative 
semiring.  Infact Tn is both non associative and non 
commutative in general.   

 
If the underlying loop ring is commutative then only Tn will 

be a commutative new topological space of subset semiring.  
 

Example 3.57:  Let  
S = {Collection of all subsets of the loop ring Z6L5(2)} be the 
subset loop semiring of the loop ring Z6L5(2). 
 
 (S, , ) is a subset topological loop semiring space of S 
where S = S  . (S, n, n) is a subset new non associative 
topological loop semiring space of S. 
 
 Both S and S are of finite order.   
 
Example 3.58:  Let S = {Collection of all subsets of the loop 
semiring (Z+  {0}) (L19(3))} be the subset loop semiring of the 
loop semiring (Z+  {0}) (L19(3)). 
 
 T = (S, n, n) is an infinite subset new non associative 
topological loop semiring space of S.   
 

We see if A, B  T then A  B = B  A, A  B = B  A, 
A  A = A and A  A = A.   
 

However if A, B  Tn then A n A  A in general B n B  
B in general and A n B  B n A.  This is the stricking 
difference between the two spaces. 
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Example 3.59:  Let S = {Collection of all subsets of the loop 
semiring LL9(8) where L =  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

T = {S, , } is a finite subset topological space of loop 
semiring. 

 
 Tn = {S, n, n} is also a finite subset new non associative 
topological space of loop semiring. 
 
 In Tn ; A n A  A, A n B  B n A and A n A  A. 
 
Example 3.60:  Let S = {Collection of all subsets of the loop 
ring (Z8  Z6) (L7(3)  L5(3)} be the subset loop semiring of the 
loop ring A. 
 
 T = (S, , ) be the subset topological space of loop 
semiring of finite order. 
 
 Tn = (S, n, n) be the subset topological space of the loop 
semiring of finite order. 
 
 A n A  A, A n A  A and A n B  B n A.  Both the 
subset topological spaces are of finite order. 
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Example 3.61:  Let  
S = {Collection of all subsets of the loop semiring LL27(11)} be 
the subset loop semiring of the loop semiring LL27(11) where  
L =  
 
 
 
 
 
 
 
 
 
 
 
 
 
Let T = (S, , ) is a finite subset topological semiring space. 
Tn = (S, n, n) is also a finite new subset non associative 
topological semiring space. 
 
Example 3.62:  Let S = {collection of all subsets of the loop 
semiring (L1  L2) (L83(12)) = M} be the subset loop semiring 
of the loop semiring M = (L1  L2) L83(12) where  
 
 
 

L1 =       and L2 =  
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 We see T = (S, , ) is a subset topological loop semiring 
space of finite order.  Also Tn = (S, n, n) is a subset new non 
associative topological loop semiring space of finite order.  
Both the topological spaes are distinct. 
 
 Now we see the subset topological space T = (S, , ) of 
the subset loop semiring behaves just like the usual topology on 
subsets of a loop ring (or loop semiring), however the subset 
new topological space of the subset loop semiring S is very 
different for A n A  A, A n A  A, A n B = B n A but  
A n B  B n A and A n (B n C)  (A n B) n C for A, B, 
C  S. 
 
 Now we can as in case of usual topological spaces find 
topological subspaces.   
 

We will illustrate this situation in case of both the subset 
topologies T and Tn. 
 
Example 3.63:  Let  
S = {Collection of all subsets of the loop ring Z11L35(9)} be the 
subset loop semiring of the loop ring Z11L35(9). 
 
 Now Hi(7) = {e, i, 7 + i, i + 2  7, i + 3  7, i + 4  7} for  
i = 1, we get H1(7) = {e, 1, 8, 15, 22, 29} true for 1  i  7. 
 
 Let  
Mi = {Collection of all subsets of the subloop ring Z11Hi(7)} be 
the subset subloop subsemiring of the subloop ring Z11Hi(7),  
1  i  7.   
 

Now Ti = { iM , , } is a subset subloop semiring 
topological subspace of T of Mi, 1  i  7 where T = {S, , }.  
Thus now we have given seven subset topological loop semiring 
subspaces of T. 
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 Consider the subloops Mi(5) = {e, i, 5 + i, i + 2  5, i + 3  
5, i + 4  5, i + 5  5, i + 6  5}  L35(9), for 1  i  4 are all 
subloop of L35 (9). 
 
 For i = 2 we have M2 (5) = {e, 2, 7, 12, 17, 22, 27, 32} is a 
subloop of L35(9). 
 
 Let  
Vi = {Collection of all subsets of the subloop semiring 
Z11Mi(5)}; (1  i  5) be the subset loop subsemiring of S.  
Suppose Bi = { iV , , } be the subset topological subspace of 
subsemiring of T.  We see we have 5 more subset topological 
loop subsemiring subspaces of T. 
 
 Now consider Ci = {e, i} where i  L35(9) \ {e}.  We see 
Z11Ci is a subloop ring in Z11L35(9). 
 
 Take  
Ai = {Collection of all subsets of the subloop ring Z11Ci} to be 
the subset loop subsemiring of S; 1  i  35.  Suppose  
Xi = { iA , , }, then we see Xi are subset topological 
subspaces of S and there are 35 such subspaces in T using S.  
Thus we have atleast 35 + 5 + 7 = 47 subset topological subloop 
semiring subspaces of T = (S, , ). 
 
 Now what can be said about new subset topological loop 
semiring subspaces.  We can say we have 47 subset new 
topological subloop semiring subspaces of which 35 of them are 
associative i.e., (A n B) n C = A n (B n C) for all A, B, C 
 Ai; 1  i  35. 
 
 Thus n

iX  = {Ai, n, n} are a collection of all subset new 
topological loop semiring subspaces which are associative with 
respect to the operation n, 1  i  35.  
 
Example 3.64:  Let  
S = {Collection of all subsets of the loop ring Z5L7(6)} be the 
subset loop semiring of the loop ring Z5L7(6). 
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 We see we have seven subloops all of them are subgroups 
given by Vi = {Collections of all subsets of the subloop ring 
Z5Mi where Mi = {e, i}, i  L7(6) \ {e}} is a subset loop 
subsemiring of S.  Ti = { iV , , } is a subset topological loop 
semiring subspace of T = {S, , }, ( iV = Vi  {}) we 
further see Tn = {S, n, n} is the subset new non associative 
topological space loop semiring.   
 

We see {Vi, n, n}  Tn is a subset new topological 
subspace of Tn but all these {Vi,n, n} are associative with 
respect to n however A n A  A and A n A  A for all A  
Vi. 
 
Example 3.65:  Let  
S = {Collection of all subsets of the loop ring Z12L5(3)} be the 
subset loop semiring of the loop ring Z12L5(3).  We see we have 
more than 5 subset topological loop semiring subspaces of  
T = {S, , } and more than 5 subset new non associative 
topological loop semiring subspaces of Tn = {S, n, n}, 
however all of these new subset topological loop semiring 
subspaces are associative with respect to n. 
 
 The other possible subset topological loop semiring 
subspaces are; 
 
 W1 = {Collection of all subsets of the loop ring 2Z12L5(3)} 
be the subset loop subsemiring of S. 
 
 W2 = {Collection of all subsets of the loop ring 3Z12L5(3)} 
be the subset loop subsemiring of S. 
 
 W3 = {Collection of all subsets of the loop ring 4Z12L15(3)} 
be the subset loop subsemiring of S. 
 
 W4 = {Collection of all subsets of the loop ring 6Z12L5(3)} 
be the subset loop subsemiring of S. 
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 Thus W1, W2, W3 are W4 are subset loop subsemiring of S.  
We see if Yi = { iW , , }  T = {S, , }, 1  i  p then 
they are subset loop topological subspaces of T.  
 
 Zi = {Wi, n, n} are all subset new non associative 
topological subspaces of the loop semiring of the subset new 
topological space Tn = {S, n, n}. 
 
 Here also it is pertinent to keep on record that none of these 
new non associative topological loop semiring subspaces are 
infact non associative with respect to the operation n.  
 
 Now let us consider Di = {Collection of all subsets of the 
subloop ring 2Z12Pi, where Pi = {e, i} and i  L5(3) \ {e}}, 1  i 
 5, the subset loop subsemiring of S. 
 
 Let Ei = { iD , , } be the subset topological loop semiring 
subspaces of T = {S, , }; 1  i  5.   
 
 Fi = {Di, n, n}  Tn = {S, n, n} are subset new 
topological non associative loop semiring subspaces of Tn.   
 

We see all these Fi’s are associative new topological loop 
semiring subspaces of T. 
 
Example 3.66:  Let  
S = {Collection of all subsets of the loop ring Z15L19(8)} be the 
subset loop semiring of the loop ring Z15L19(8). 
 
 We see L19(8) has no subloops which are different from 
subgroups.  Infact L19(8) has 19 distinct subgroups which are 
subloops. 
 
 Further we see;  
 
A1 = {all subsets of the loop subring 3Z15L19(8)} be the subset 
loop subsemiring of S. 
 



Subset Non Associative Semirings using Loops 147 
 
 
 
 
 

 Let A2 = {all subsets of the loop subring 5Z15L19(8)} be the 
subset loop subsemiring of S. 
 
 B1 = { 1A , , } and B2 = { 2A , , } are subset 
topological loop subsemiring subspaces of T = {S, , }. 
 
 1

nC  = {A1, n, n} and 2
nC  = {A2, n, n} are new subset 

topological loop subsemiring subspaces of Tn =  {S, n, n}. 
 
 We see both the new subset spaces topological subspaces 
are non associative. 
 
 Consider  
G1 = {Collection of all subsets of the loop subring 3Z15Pi}  
(Pi = {e, i}; i  L19(8) \ {e}) the subset loop subsemiring of S.  
Hi = ( iG , , ) is the subset topological loop semiring 
subspace of S; 1  i  19. 
 
 Ji = {Gi, n, n}  S is the subset new topological loop 
subsemiring subspaces of (Tn, n, n}, 1  i  19. 
 
 All these 19 subset new topological subspaces are 
associative with respect to the operation  n. 
 
 However it is once again pertinent to keep on record that 
L19(8) has no proper subloops which are different from 
subgroups.  
 
Example 3.67:  Let  
S = {Collection of all subsets of the loop ring Z10L35(9)} be the 
subset loop semiring of the loop ring Z10L35(9). 
 
 Take Pi = {{e, i}  L35(9); i  L35(9) \ {e}; be the subloops 
(which are subgroups of L35(9)); 1  i  35. 
 
 Bi = {Collection of all subsets of the loop subring L35(9) 
Pi},  1  i  35.  Ci = { iB , , }  T = {S, , } are all 
subset topological loop semiring subspaces of T, 1  i  35.  
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Similarly Di = {Bi, n, n}  Tn = {S, n, n} are all subset 
new topological loop semiring subspaces of Tn; 1  i  35. 
 
 None of these subset new topological loop semiring 
subspaces are non associative under n, infact all these 35 
subspaces are associative under n. 
 
 Now consider Gi = {Collection of all subsets of the loop 
subring 2Z10Pi; 1  i  35}  S be the subset loop subsemiring 
of S. 
 
 We have 35 such subset loop subsemirings. 
 
 Hi = { iG , , }  T = {S, , }, 1  i  35 are all subset 
topological loop semiring subspace of {T, , }. 
 
 Ji = {Gi, n, n}  Tn = {S, n, n} are the subset new 
topological loop semiring subspaces of {S, n, n} and all of 
them are associative under the operation n. 
 
 Take Ki = {Collection of all subsets of the loop semiring 
5Z10Pi}  S, be the subset loop subsemiring of S. 
 
 Li = { iK , , }  T = {S, , } is a subset topological 
loop semiring subspace of T; 1  i  n.   
 

We have Mi = {Ki, n, n}  Tn = {S, n, n} is a subset 
non associative new topological loop semiring subspace of Tn.  
We have 35 in number and all of them are associative under the 
operation n. 
 
  Let Ni = {Collection of all subsets of the loop ring Z10Hi(7); 
1  i  7}  S; be the subset loop subsemiring of S. 
 
 Oi = { iN , , }  T = {S, , } is the subset topological 
loop semiring subspace of T and they are seven in number.   
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Pi = {Ni, n, n}  Tn = {S, n, n} are subset new 
topological loop semiring subspaces all of which are non 
associative with respect to n. 
 
 Let Qi = {Collection of all subsets of the loop subring 
Z10Hi(5); 1  i  5}  S be the subset loop subsemiring of S. 
 
 Ri = { iQ , , }  T = {S, , } are the subset 
topological loop semiring subspaces of T. 
 
 Ti = {Qi, n, n}  Tn = (S, n, n) are all subset new 
topological loop subsemiring subspaces of Tn. 
 
 All these 5 spaces are non associative with respect to n. 
 
 Let  
Ui = {collection of all subsets of the loop subring 5Z10Hi(5)} be 
the subset loop subsemiring  S, 1  i  5. 
 
 Let Vi = { iU , , } be the subset topological loop 
semiring subspace of T = {S, , }. 
 
 We see Wi = {Ui, n, n}  Tn = {S, n, n} is a subset 
new topological loop subsemiring subspaces of Tn, 1  i  5. 
 
 Xi = {Collection of all subsets of the loop subring 
5Z10Hi(7)}  S be the subset loop subsemiring of S.   
 

Xi = { iX , , }  T = {S, , } is a subset loop 
subsemiring topological subspaces of T; 1  i  5. 
 
 i

nX = {Xi, n, n}  Tn = {S, n, n} is a subset loop 
subsemiring new topological subspaces of Tn; 1  i  7.   
 

Yi = {Collection of all subsets of the loop subsemiring 
2Z10Hi(5)}  S; 1  i  5 is a subset loop subsemiring of S.   
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Yi = { iY , , }  T = {S, , } is a subset topological 
loop subsemiring subspaces of T, 1  i  5.   
 
 i

nY  = {Yi, n, n}  Tn = {S, n, n} is the subset new 
topological loop subsemiring subspaces of the subset new 
topological space Tn, 1  i  7.  We see topological subspaces of 
the subset topological spaces Tn and T. 
 
 In view of all these we have the following theorems. 
 
THEOREM 3.16:  Let S = {Collection of all subsets of the loop 
ring ZpLn(m); n an odd prime} be the subset loop semiring of the 
loop ring ZpLn(m), p a prime. 
 
 S has atleast n-subset topological loop semiring subspaces 
of T= {S, , } as well as n-subset new topological loop 
semiring subspaces of Tn = {S, n, n}. 
 
 Proof follows from the simple fact that Ln(m) has no 
subloops as n is an odd prime and only subgroups Pi = {e, i} of 
order two, 1  i  n. 
 
 So associated with each Pi we have Vi = {Collection of all 
subsets of the loop subring ZpPi; 1  i  n}  S, the subset loop 
subsemiring and Wi = { iV , , }  T = {S, , } is a subset 
topological loop semiring subspace of T, 1  i  n. 
 
 Xi = {Vi, n, n}  Tn = {S, n, n} is a subset new 
topological loop semiring subspace of Tn , 1  i  n. 
 
 Hence the claim. 
 
 It is left as an open problem to find other subset topological 
loop semiring subspaces and subset new topological loop 
semiring subspaces. 
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 Further R = {Collection of all subsets from P = 
n

i
i 1

t l e






 , 

li  Ln(m); t = 0, 1, 2, …, p} is a subset loop subsemiring of S 
and {R, , } = M is a subset topological loop semiring 
subspace of T = {S, , }.  Rn  = {R, n , n} is a subset new 
topological loop subsemiring of Tn = {S, n, n}. 
 
 Now we proceed onto describe the other theorems. 
 
THEOREM 3.17:  Let S = {Collection of all subsets of the loop 
ring ZnLp(m), p a prime, n a composite number} be the subset 
loop semiring of the loop ring ZnLp(m). 
 

(i) S has atleast p + 1 number of subset loop 
subsemirings. 

(ii) Corresponding to each of the subset loop 
subsemirings we have an associated subset 
topological loop semiring subspaces of T = {S, , 
} and an associated subset new non associative 
topological loop semiring subspaces of Tn = {S, n, 
n } which are each (p+1) in number. 

(iii) If Zn has t number of subrings then T = {S, , ) 
and Tn = (S, n, n) contains t(p+2) number of 
subset topological loop semiring subspaces of T and 
t(p+2) number of subset new topological loop 
semiring subspaces of Tn respectively. 

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

 
THEOREM 3.18:  Let S = {Collection of all subsets of the loop 
ring ZtLn(m), t a composite number n a odd composite number} 
be the subset loop semiring of the loop ring ZtLn(m). 
 
 If Zt has s number of subring and if Ln(m) has r number of 
subloops including the n subloops. 
 

(i) Then ZtLn(m) has atleast sr number of loop 
subrings. 
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(ii) Associated with each loop subring; T = {S, , 
} has atleast sr number of subset topological 
loop semiring subspaces. 

(iii) Associated with each of the loop subring Tn = {S, 
n, n} has atleast sr number of subset new 
topological loop semiring subspaces. 

 
Proof is left as an exercise to the reader. 
 
Now having seen topological subspaces we just indicate we 

can have neutrosophic analogue in all cases.  If  we replace Zn 
by Zn  I = {a + bI | a, b  Zn, I2 = I} we get the 
corresponding subset loop neutrosophic semiring or 
neutrosophic subset loop semiring. 

 
Similarly replacing Z by Z  I, Q by Q  I, R by R  

I and C by C  I we can get neutrosophic loop ring using 
appropriate loops over these rings. 

 
Further replacing Z+  {0} by Z+  I  {0}, Q+  {0} by 

Q+  I  {0}, R+  {0} by R+  I  {0} we get 
neutrosophic loop semirings using appropriate loops over these 
semirings. 

 
Finally replacing C(Zn) by C(Zn)  I we get neutrosophic 

complex finite modulo integer loop semirings C(Zn)  IL 
where L is a loops.   

 
All properties can be studied for these subset neutrosophic 

loop semirings which is treated as a matter of routine. 
 
However we give some examples of them. 

 
Example 3.68: Let S = {Collection of all subsets of the 
neutrosophic loop ring Z5  IL9(8)} be the neutrosophic 
subset loop semiring of the neutrosophic loop ring. 
 
Example 3.69: Let S = {Collection of all subsets of the 
neutrosophic loop ring Z  IL15(8)} be the neutrosophic 
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subset loop semiring of the neutrosophic loop ring.  Clearly S is 
of infinite order. 
 
Example 3.70: Let S = {Collection of all subsets of the 
neutrosophic complex loop ring C  IL23(8)} be the subset 
neutrosophic complex loop semiring of infinite order. 
 
Example 3.71: Let S = {Collection of all finite complex 
neutrosophic ring.  Z27  IL27(8)} be the subset finite complex 
modulo integer neutrosophic loop semiring of finite order. 
 
Example 3.72: Let S = {Collection of all subsets of the 
neutrosophic loop ring Z20  I (g1, g2) L11(4); 2

1g  = 0, 2
2g  = g2, 

g1g1 = g2g1 = 0} be the subset neutrosophic loop semiring of the 
neutrosophic loop ring (Z20  I) (g1, g2) L11(4) of finite order.  
 
Example 3.73: Let S = {Collection of all subsets of the 
neutrosophic loop ring Z+  {0}L29(11)} be the subset 
neutrosophic loop semiring of infinite order.  
 
Example 3.74:  Let S = {Collection of all subsets of the 
neutrosophic loop semiring R+  {0}(g)L29(8)} where g2 = 0} 
be the subset neutrosophic loop semiring of infinite order.  
 
 Now having seen examples of neutrosophic subset loop 
semiring of the loop semiring, we now give some examples of 
substructures. 
 
Example 3.75:  Let S = {Collection of all subsets of the 
neutrosophic loop ring Z7  IL21(11)} be the subset 
neutrosophic loop semiring of neutrosophic loop ring  
Z7  IL21(11). S has subset loop subsemirings which are not 
neutrosophic for Z7L21(11), Z7Hi(7), 1  i  7 and Z7Hi(3), 1  i 
 3 are loop subrings which are not neutrosophic so associated 
with these we get the subset loop subsemirings which are not 
neutrosophic.  Thus we have 11 of them which does not include 
the 21 subset loop subsemirings obtained from the loop subrings 
Z7Pi; Pi = {e, i}, i  L21(11), 1  i  21. 
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Example 3.76:  Let S = {Collection of all subsets of the 
neutrosophic loop ring Z12  IL5(3)} be the subset 
neutrosophic loop semiring of the neutrosophic loop ring.  S has 
both subset neutrosophic loop subsemiring as well as subset 
loop subsemirings which are not neutrosophic.  Take  
Pi = {Collection of all subsets of the neutrosophic loop subring 
Z12  IPi, Pi = {e, i}, i  L5(3) \ {e}}, 1  i  5 are the five 
subset neutrosophic loop subsemiring.   
 

Consider Mi = {Collection of subsets of the neutrosophic 
loop ring 2Z12  IPi}; 1  i  5 is the subset neutrosophic loop 
subsemiring.  
 
 By replacing in Mi, 2Z12  I by 4Z12  I or by 6Z12  I 
or by 3Z12  I we get subset neutrosophic loop subsemirings. 
 
 Now Z12Pi is a loop ring which is not neutrosophic subset 
loop subsemiring using  

Ni = {Collection of all subsets of the loop subsemiring 
Z12Pi}; 1  i  5.   
 

Finally using loop subrings 2Z12Pi, 3Z12Pi, 4Z12Pi and 6Z12Pi 
in place of Z12Pi in Mi we get 20 subset loop subsemirings 
which are not neutrosophic subset loop subsemirings of S.  
 
Example 3.77:  Let S = {Collection of all subsets of the 
neutrosophic loop ring Z  IL23(7)} be the subset 
neutrosophic loop semiring.  S has infinite number of subset 
neutrosophic loop subsemirings as well as infinite number of 
subset loop subsemirings which are not neutrosophic. 
 
Example 3.78:  Let S = {Collection of all subsets of the 
complex neutrosophic loop ring C  IL29(9)} be the subset 
complex neutrosophic loop semiring of the complex 
neutrosophic loop ring C  IL29(9).   
 

S has infinite number of complex neutrosophic subset loop 
subsemirings.  S has also infinite number of neutrosophic subset 
loop subsemirings which are not complex and finally S has 
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infinite number of complex subset loop subsemirings which are 
not neutrosophic. 
 
Example 3.79:  Let S = {Collection of all subsets of the 
neutrosophic loop ring Z42  IL29(8)} be the subset 
neutrosophic loop semiring.  S has subset zero divisors and has 
subset neutrosophic loop ring subsemirings.  
 
Example 3.80:  Let S = {Collection of all subsets of the 
neutrosophic loop semiring M = (Z28  I  L)L9(8)} be the 
subset neutrosophic loop semiring of the neutrosophic loop 
semiring M, where L is a lattice given by  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
S has subset zero divisors, subset units and subset substructures. 
 
 It is a matter of routine to find and study all properties in an 
analogous way for these subset neutrosophic loop semirings 
over a neutrosophic loop ring or over a neutrosophic loop 
semiring.  As it is a matter of routine we leave it as an exercise 
to the reader. 
 
Example 3.81:  Let S = {Collection of all subsets of the 
neutrosophic loop ring Z8  IL7(3)} be the neutrosophic 
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subset loop semiring of the neutrosophic loop ring  
Z8  IL7(3).    
 

T = {S, , } is defined as the subset neutrosophic 
topological loop semiring space and Tn = {S, n, n} is defined 
as the subset neutrosophic new non associative topological loop 
semiring space.  We see T and Tn are of finite order. 
 
 Clearly both T and Tn has subset neutrosophic topological 
subspaces.  
 
Example 3.82:  Let S = {Collection of all subsets of the 
neutrosophic loop semiring (Z+  I  {0})L31(8) be the subset 
neutrosophic loop semiring of the loop semiring. 
 
 {S, , } is an infinite neutrosophic topological space of 
the subset loop semiring. {S, n, n} is also an infinite subset 
neutrosophic new non associative topological loop semiring 
space. 
 
Example 3.83:  Let S = {Collection of all subsets of the 
neutrosophic loop ring M = Z25  IL27(8)} be the subset 
neutrosophic loop semiring of the neutrosophic loop ring M. 
 
 Let T = {S, , } be the neutrosophic subset topological 
space of loop semiring. 
 
 Tn = {S, n, n} be the neutrosophic new non associative 
subset topological loop semiring space. 
 
 Both T and Tn are of finite order.  Tn is a non associative 
new topological loop semiring space. 
 
Example 3.84:  Let S = {Collection of all subsets of the 
neutrosophic loop ring M = [C(Z45  I) (g1, g2)] L45(8)} be the 
subset neutrosophic loop semiring of the loop ring M. 
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 Here 2
1g  = 0, 2

2g  = g2, g1g2 = g2g1 = 0.  T = {S, , } is a 
subset neutrosophic loop semiring topological space.   
 

W = {P, ,  | P = {Collection of all subsets of the 
neutrosophic loop ring Z45  I L45(8)}  T is a subset 
neutrosophic loop semiring topological subspace of S. 
 
 We see T has several subset neutrosophic loop semiring 
topological subspaces. 
 
 Tn = {S, n, n} be the subset loop semiring of the new 
topological space.  Tn also has several subset loop semiring  
new topological subspaces. Wn = {P, n, n}  Tn is a subset 
loop semiring new topological subspace of Tn. 
 
Example 3.85:  Let S = {Collection of all subsets of the 
neutrosophic loop ring W = (Z8  I  Z14  I) L29(8)} be the 
subset neutrosophic loop semiring of the loop ring N of finite 
order. 
 
 T = (S, , ) be the subset neutrosophic topological loop 
semiring space.  T has several subset neutrosophic topological 
loop semiring subspaces.  Likewise Tn = {S, n, n} be the 
subset neutrosophic new topological loop semiring space.   
Tn also has several subset neutrosophic new topological loop 
semiring subspaces. 
 
Example 3.86:  Let S = {Collection of all subsets of the 
neutrosophic loop semiring M = {Z+{0}I  Z81I  L  
Q+{0}I}L21(11)} be the neutrosophic loop semiring of the 
neutrosophic loop semiring.  T = {S, , } is a subset 
neutrosophic loop topological semiring space. T has several 
subset neutrosophic loop topological semiring subspaces.  
 
Example 3.87:  Let S = { Collection of all subsets of the 
neutrosophic loop ring B = {Z18  I  Z11  I}L19(8)} be a 
subset neutrosophic loop semiring of the neutrosophic loop ring 
B.  
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 T = {S, , } be the subset neutrosophic topological loop 
semiring space. 
 
 T has several subset neutrosophic topological loop semiring 
subspaces.  T is of finite order. 
 
 Tn = {S, n, n} be the subset neutrosophic new non 
associative topological loop semiring space.  Clearly Tn has 
several subset neutrosophic new topological loop semiring 
subspaces.  o(Tn) < . 
  

Several other interesting properties of subset neutrosophic 
loop ring topological spaces can be got as in case of subset loop 
topological spaces.  The same holds good in case of new subset 
neutrosophic loop semiring topological spaces also.  

 
Here we suggest some problems for the reader. 

 
Problems 
 
1. Find some special features enjoyed by subset non 

associative semirings of loop rings. 
 
2. Distinguish between the subset non associative semirings 

of a loop ring and a groupoid ring. 
 
3. Does there exist a subset non associative semiring  

associated with a loop of infinite order? 
 
4. Let S = {Collection of all subsets of the loop ring 

Z2L9(8)} be a non associative subset semiring of the loop 
ring Z2L9(8). 

 
 (i) Find o(S). 
 (ii) Can S have subset zero divisors? 
 (iii) Is S a Smarandache subset semiring? 
 (iv) Can S have a proper subset which is a subset field? 
 (v) Can S have subset ideals? 
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 (vi) Can S have subset S-ideals? 
 (vii) Can S have subset idempotents? 
 
5. Let S = {Collection of all subsets of the loop ring 

Z12L19(7)} be the subset non associative semiring of the 
loop ring Z12L19(7). 

 
 Study questions (i) to (vii) of problem (4) for this S. 
 
6. Let S = {Collection of all subsets of the loop ring 

QL21(11)} be the subset non associative semiring of the 
loop ring QL21(11). 

 Study questions (i) to (vii) problem 4 for this S. 
 
7. Let S1 = {Collection of all subsets of the loop semiring 

LG = LL23(7) where L is given in the following; 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 be the subset non associative semiring of the loop 

semiring LL23(7). 
 
 Study questions (i) to (vii) of problem (4) for this S. 
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8. Let S2 = {Collection of all subsets of the loop ring 
Z23L23(7)} be the subset non associative semiring of the 
loop ring Z23L23(7). 

 
(i) Study questions (i) to (vii) of problem four for this 

S2. 
(ii)  Compare S1 of problem 7, S3 of following problem 9  

with this S2. 
 
9. Let S3 = {Collection of all subsets of the loop lattice 

LL23(7) where L =  
 
 
 
 
 
 
 
 
 
 
 
 
 
 be the subset non associative semiring of the loop lattice 

LL23(7).  
 

(i) Study questions (i) to (vii) of problem (4) for this S3. 
 
(ii) Compare S of problem 7 with this S3. 
 

10. Let S4 = {Collection of all subsets of the loop ring 
Z24L23(7)} be the subset non associative semiring of the 
loop ring Z24L23(7). 
 
(i) Study questions (i) to (vii) of problem 4 for this S4. 
 
(ii) Compare S of problem 7, S3 of problem 9 and S2 of 

problem 8 with this S4. 
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11. Let S5 = {Collection of all subsets of the loop ring 
ZL23(7)} be the subset non associative semiring of the 
loop ring ZL23(7). 
 
(i) Study questions (i) to (vii) of problem 4 for this S5. 
(ii) Compare S of problem 7, S3 of problem 9, S2 of 

problem 8, S4 of problem 10 with this S5. 
 
12. Let S6 = {Collection of all subsets of the loop semiring 

(Z+  {0}) L23(7)} be the subset non associative semiring 
of the loop ring L23(7). 
 
(i) Study questions (i) to (vii) of problem 4 for this S6 

for this S5. 
(ii) Compare S of problem 7, S1 of problem 9, S2 of 

problem 8, S3 of problem 10, S4 of problem 11 with 
this S5. 

 
13. Let S1 = {Collection of all subsets of the loop ring 

Z6L5(2)} be the subset non associative semiring of the 
loop ring Z6L5(2).   

 
 Study questions (i) to (vii) of problem 4 for this S1.  
 
14. Let S2 = {Collection of all subsets of the loop lattice 

LL5(2)} be the subset non associative semiring of the 
loop lattice LL5(2). L is the lattice given in the following; 

 
 
 
 
 
 
 
 
 
 
 (i) Study questions (i) to (vii) of problem 4 for this S2. 
 (ii)  Compare S1 of problem (13) with this S2. 
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15. Let S = {Collection of all subsets of the loop lattice LG = 
LL7(4)} be the subset of the loop lattice LL7(4) where L =  

 
 
 
 
 
 
 
 
 
 

(i) Study questions (i) to (vii) of problem 4 for this S. 
(ii) Since |L| = 8 and |L7(4)| = 8 do we have any special 

feature enjoyed by this LL7(8). 
 
16. Give an example of a subset non associative semiring of a 

loop ring which satisfies Moufang identity. 
 
17. Does there exist a subset non associative semiring S of a 

loop ring which satisfies the Bruck identity? 
 
18. Does there exist a subset non associative semiring S of a 

loop ring which satisfies the Bol identity? 
 
19. Does there exists a subset non associative semiring S of a 

loop ring L which satisfies the weak inverse property? 
 
20. Give an example of a subset non associative semiring of a 

loop ring which is right alternative but not left alternative. 
 
21. Let S = {Collection of all subsets of the loop ring 

Z2L45(8)} be the subset non associative semiring of the 
loop ring Z2L45(8). 

 
 (i)    Find all subset subsemiring of S. 
 (ii)   Find all subset semiring ideals of S. 

(iii) Can S have subset idempotents? 
(iv) Find o(Z2L45(8)). 
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22. Let S = {Collection of all subsets of the loop ring 

Z4L15(14)} be the subset non associative semiring of the 
loop ring Z4L15(14).  

 
(i) Study questions (i) to (iv) of problem 21 for this S. 
(ii) Does some of the elements of S satisfy any of these 

special identities? 
 
23. Let S1 = {Collection of all subsets of the loop lattice 

LL15(14) where L =  
 
 
 
 
 
 
 
 
 
 
 be the subset non associative semiring of the loop lattice 

LL15(14). 
 

(i) Study questions (i) to (iv) of problem 21 for this S1. 
(ii) Compare S of problem 22 with this S1. 

 
24. Let S2 = {Collection of all subsets of the loop lattice 

LL15(14)} be the subset non associative semiring of the 
loop lattice LL15(14), where L =  
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(i) Study questions (i) to (iv) of problem 21 for this S2. 
(ii) Compare S of problem 22 and S1 of problem 23 with 

this S2. 
 

25. Let S = {Collection of all subsets of the loop ring 
ZL23(4)} be the subset semiring of the loop ring. 

 
(i) Is S commutative? 
(ii) Prove S is non associative. 
(iii) Can S have subset zero divisors? 
(iv) Is S a S-subset semiring? 
(v) Find all subset subsemirings of S. 

 
26. Let S = {Collection of all subsets of the loop ring 

Z2L43(4)} be the subset semiring of the loop ring Z2L43(4). 
 
(i) Find o(S). 
(ii) Is S commutative? 
(iii) Find all subset subsemirings of S. 
(iv) Find subset zero divisors of S. 
(v) Can S have S subset zero divisors? 
(vi) Prove S has subset units. 
(vii) Can S have S-subset units? 
(viii) Can S have subset idempotents? 
(ix) Can S have subset idempotents which are not  

S-subset idempotents. 
(x) Is S a S-subset semiring? 

 
27. Let S = {Collection of all subsets of the loop ring 

Z8L15(8)} be the subset non associative semiring of the 
loop ring Z8L15(8). 

 
 Study questions (i) to (x) of problem 26 for this S. 
 
28. Let S = {Collection of all subsets of the loop ring 

Z7L21(5)} be the subset semiring of the loop ring Z7L21(5). 
 
 Study questions (i) to (x) of the problem 26 for this S. 
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29. Let S = {Collection of all subsets of the loop ring 

ZL19(7)} be the subset semiring of the loop ring ZL19(7). 
 

(i) Does S satisfy any of the special identities? 
(ii) Can S have subset zero divisors? 
(iii) Can S have subset subsemirings? 
(iv) Can S have S-subset idempotents? 
(v) Is S a Smarandache subset subsemiring? 

 
30. Let S = {Collection of all subsets of all loop ring 

Z17L23(4)} be the subset semiring of the loop ring 
Z17L23(4).   

 
 Study all questions (i) to (v) of the problem 29 for this S. 
 
31. Let S = {Collection of all subsets of the loop ring 

Z18L25(7)} be the subset semiring of the loop ring 
Z18L25(7). 

 
 Study questions (i) to (v) of problem 29 for this S. 
 
32. Let S = {Collection of all subsets of the loop ring LL19(7) 

where L is the lattice  
 
 
 
 
 
 
 
 
 
 
 
 

 be the subset semiring of the loop lattice LL19(7). 
 
 Study questions (i) to (v) of the problem 29 for this S. 
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33. Let S = {Collection of all subsets of the loop lattice 
LL27(5)} be the subset of the loop lattice LL27(5) where  
L =  

 
 
 
 
 
 
 
 
 
 
 
 
 

(i) Study questions (i) to (v) of problem 29 for this S. 
(ii) Find o(S). 

 
34. Give an example of a subset semiring of a loop lattice 

which satisfies the Bruck identity. 
 
35. Give an example of a subset semiring of a loop ring 

ZLn(m) which is right alternative but not left alternative. 
 
36. Let S = {Collection of all subsets of the loop ring 

Z18L7(4)} be the subset semiring. 
 
(i)  Find o(S). 
(ii) Does S satisfy any of the special identities? 
(iii) Find the number of subset subsemirings of S. 
(iv) Is S a Smarandache subset semiring? 
(v) Can S have subset ideals? 
(vi) Enumerate some special features enjoyed by S. 

 
37. Let S = {Collection of all subsets of the loop ring 

Z7L25(7)} be the subset semiring of the loop ring Z7L25(7). 
 
 Study questions (i) to (vi) of problem 36 for this S. 
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38. Let S = {Collection of all subsets of the loop lattice 
LL31(7) of the lattice L =  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 be the subset semiring of the loop lattice LL31(7). 
 

(i) Find o(S). 
(ii) Find all subset subsemirings of S. 
(iii) Find all subset ideals of S. 
(iv) Can S satisfy any of the special identities? 
(v) Is S a Smarandache subset semiring? 
(vi) Can S have Smarandache subset zero divisors? 

 
39. Let S = {Collection of all subsets of the loop ring 

Z12L19(3)} be the subset semiring of the loop ring 
Z12L19(3). 

 
 Study questions (i) to (vi) of problem 38 for this S. 
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40. Let S = {Collection of all subsets of the loop semiring  

(Z+  {0}) L27(5)} be the subset semiring of the loop 
semiring (Z+  {0}) L27(5). 

 
 Study questions (i) to (vi) of problem 38 for this S. 
 
 If Z+  {0} is replaced by Z in this problem compare 

both the subset semirings. 
 
41. Let S = {Collection of all subsets of the loop ring 

Z2L25(4)} be the subset semiring. 
 
(i) Find o(S). 
(ii) Can S have subset right quasi regular elements 

which are not subset left quasi regular elements? 
(iii) Can S have subset quasi regular elements? 
(iv) Find all subset quasi regular elements of L. 

 
42. Let S = {Collection of all subsets of the loop ring 

Z19L19(8)} be the subset semiring. 
 
 Study questions (i) to (iv) of problem 41 for this S. 
 
43. Let S = {Collection of all subsets of the loop ring 

Z5L9(8)} be the subset semiring of the loop ring Z5L9(8). 
 
 (i) Find all subset quasi regular elements of S. 
 (ii) Study questions (i) to (iv) of problem 41 for this S. 
 
44. Let S = {Collection of all subsets of the loop lattice 

LL21(11)} be the subset semiring of the loop lattice 
LL21(11), where L is the lattice given in the following: 
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 Study questions (i) to (iv) of problem 41 for this S. 
 
45. Let S = {Collection of all subsets of the loop lattice 

LL7(6) where L =  
 
 
 
 
 
 
 
 
 
 
 
 
 be the subset semiring of the loop lattice LL7(6). 
 
 Study questions (i) to (iv) of problem 41 for this S.  
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46. Does there exists a subset semiring S of a loop ring in 
which every element of S is subset right quasi regular? 

 
47. Does there exists a subset semiring S of a loop ring in 

which no element is subset right quasi regular? 
 
48. Does there exists a subset semiring S of a loop ring in 

which every element is subset quasi regular?   
 Can S be non commutative? 
 
49. Let S = {Collection of all subsets of the loop ring  
 (Z+  {0}) L13(4)} be the subset semiring of the loop ring 

(Z+  {0}) L13(4). 
 

(i) Can S have subset right quasi regular elements 
which are not subset left quasi regular in S. 

(ii) Study questions (i) to (iv) of problem 41 for this S. 
 
50. Let S = {Collection of all subsets of the loop ring 

QL45(14)} be the subset semiring of the loop ring 
QL45(14). 

 
(i) Can S have subset left quasi regular elements? 
(ii) Can S have subset quasi regular elements? 
(iii) Find some special features enjoyed by S. 
(iv) Is it possible for S to contain a subset quasi regular 

elements? 
(v) Find all subset quasi regular elements of S. 

 
51. What is the algebraic structure enjoyed by subset quasi 

regular elements of a subset semiring S of a loop ring? 
 
52. Characterize those subset quasi regular elements of a 

subset semiring of a loop ring which enjoys a nice 
algebraic structure. 

 
53. Is it possible for a subset semiring of a finite loop ring to 

be such that S has no subset quasi regular elements and 
no subset right or subset left quasi regular elements. 
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54. Does their exists a subset semiring of a loop ring which is 
not a Smarandache subset semiring? 

 
55. Does there exists a subset semiring S of a loop ring which 

are not subset zero divisors? 
 
56. Does there exist a subset semiring S which has no subset 

S-idempotents? 
 
57. Study the properties enjoyed by Jacobson radical of a 

subset semiring S of a loop ring. 
 
58. Does there exist a subset semiring which is semisimple? 
 
59. Characteristic those subset semirings S of a loop ring in 

which J(S) = {0}. 
 
60. Characterize those subset semirings of loop rings in 

which J(S)  {0}. 
 
61. Obtain some special features of S of a subset loop ring 

RL.   
 Can one say J(RL)  {0} imply J(S)  {0}? 
 
62. Is it possible to have J(RL) = {0} but J(S)  {0}? 
 
63. Define and describe the concept of augumentation subset 

ideal of a subset semiring S of a loop ring.  
 
64. Let S = {Collection of all subsets of the loop ring 

Z2L7(3)} be the subset loop ring of Z2L7(3). 
 
(i) Find o(W(S)). 
(ii) Prove o(W(S))  {0}. 
(iii) Does W(S) enjoy any other algebraic structure? 
(iv) Find J(S). 
(v) Is J(S)  W(S) or o(W(S))  J(S)? 
(vi) Find o(S). 
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65. Let S = {Collection of all subsets of the loop ring 
Z3L19(3)} be the subset semiring of the loop ring Z3L19(3). 

 
 Study questions (i) to (vi) of problem 64 for this S. 
 
66. Let S = {Collection of all subsets of the loop ring 

Z6L23(4)} be the subset semiring of the loop ring Z6L23(4). 
 
(i) Study questions (i) to (vi) of problem 64 for this S. 
(ii) If L23(4) is replaced by L23(7) will the answers to 

questions (i) to (vi) differ? 
(iii)  Will all the answers to questions (i) to (vi) be the 

same for all L23(m)  L23, m = 2, …, 22? 
 
67. If Z6 is replaced in problem 66 by Z7.  Study all the 

questions (i) to (iii) of problem (64). 
 

 (i)  When will W(S) have larger cardinality in case of S    
         in problem 66 or in case of S in problem 67. 

 
68. Let  
 S = {Collection of all subsets of the loop ring  

C(Z3)L7(4)} be the subset semiring of the complex 
modulo integer loop ring C(Z3) L7(4). 

 
(i)  Find o(S). 
(ii) Find W(S) and o(W(S)). 
(iii) Find J(S). 
(iv) Will o(J(S)) = n  0? 

 
69. Let  
 S = {Collection of all subsets of the loop ring  
 C(Z10)L9(8)} be the subset semiring of the complex 

modulo integer loop ring C(Z10) L9(8). 
 
 Study questions (i) to (iv) of problem 68 for this S. 
 
70. Let S1 = {Collection of all subsets of the loop ring C(Z6) 

(g) L13(7); g2 = –g} be the subset semiring of the loop 
ring C(Z6)(g) L13(7). 
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(i) Study questions (i) to (iv) of problem 68 for this S. 
(ii) If C(Z6)(g) is replaced in S1 by Z6.  Study questions 

(i) to (iv) of problem 68 for this S1. 
(iii) If C(Z6)(g) in S1 is replaced by Z6(g).  Study 

questions (i) to (iv) of problem 68 for that S. 
(iv) If in S, C(Z6)(g) is replaced by C(Z6) study questions 

(i) to (iv) of problem 68 for that S. 
 
71. Find some special and interesting features enjoyed by the 

usual topological space of subset non associative 
semirings. 

 
72. Give an example of a usual topological space of subset 

semiring of finite order. 
 
73. Can we ever have a usual topological space subset 

semiring of a loop ring of order 15? 
 Justify your answer. 
 
74. Let S = {Collection of all subsets of the loop ring 

Z2L17(3)} be the subset non associative semiring of the 
loop ring Z2L17(3). 
 
(i) Find o(S). 
 
(ii) T = {S  {}, , } be the usual topological space 

of the subset semiring S.  Find usual subset 
topological subspaces of T. 

 
(iii) Is T a discrete subset topological space? 

 
75. Let S = {Collection of all subsets of the loop ring 

Z3L7(4)} be the subset semiring of the loop ring Z3L7(4). 
 
 Study questions (i) to (iii) of problem 74 for this S. 
 
76. Let S1 = {Collection of all subsets of the loop semiring 

LL7(4)} be the subset semiring of LL7(4) where L =  
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 Study questions (i) to (iii) of problem 74 for this S.  

Compare S in problem 75 with S1 in problem 76. 
 
77. Let S = {Collection of all subsets of the loop semiring  

(Z+{0}) L19(3)} be the subset semiring of the loop 
semiring (Z+  {0})L19(3).   

 
 Study questions (i) to (iii) of problem 74 for this S. 
 
78. Let S1 = {Collection of all subsets of the loop ring 

ZL19(3)} be the subset semiring of the loop ring ZL19(3). 
 

(i) Study questions (i) to (iii) of problem 74 for S1. 
(ii) Compare S in problem 77 with S1 in this problem. 
(iii) Prove S is a subset semiring usual topological 

subspace of S1. 
 
79. Let S = {Collection of all subsets of the loop ring  

Z7(9)L7(3), g2 = 0} be the subset semiring of the loop ring 
Z7(9) L7(3). 
 
(i)  Study questions (i) to (iii) of problem 74 for this S. 
(ii) Find all usual subset topological subspaces of S of 

this subset semiring.  
(iii) How many such usual subset topological subspaces 

of T = {S  {}, , } exist? 
(iv)  Is T a metric space?  (Can a T be made into a subset 

topological space with a metric or is T metrizable?) 
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80. Give some special properties associated with the new 
subset topological space of non associative subset 
semiring of a loop ring. 

 
81. If the loop ring is replaced by a loop semiring study Tn. 
 
82. Let S = {Collection of all subsets of the loop semiring 

LL9(8)} be the subset semiring of the loop semiring 
LL9(8) where L is the lattice  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(i) Find o(S). 
(ii) Find the usual subset semiring topological subspaces 

of  T = (S, , ). 
(iii) Find the new subset semiring  topological subspaces 

of  Tn = (S, n, n). 
(iv) Compare T with Tn. 
(v) Find the number of subset semiring topological 

spaces of T and Tn. 
(vi) Which of the subset semiring topological space T or 

Tn has more number of subset topological 
subspaces? 
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83. Let S = {Collection of all subsets of the loop semiring 
LL11(7) where L is the Boolean algebra of order 24} be 
the subset semiring of LL11(7).   

 
 Study questions (i) to (vi) of problem 82 in case of this S. 
 
84. Let S1 = {Collection of all subsets of the loop ring  

C(Z12)L13(3)} be the subset semiring of the complex 
modulo integer loop ring. 

 
 Study questions (i) to (vi) of problem 82 in case of this 

S1. 
 
85. Characteristic those subset non associative semiring of a 

loop ring to contain 
 
(i) Subset idempotents. 
(ii) S-subset idempotents. 
(iii) Subset semiidempotents. 
(iv) S-subset semiidempotents. 
(v) Subset units. 
(vi) S-subset units. 

 
86. Let S1 = {Collection of all subsets of the loop ring 

Z2LL13(4)} be the subset non associative semiring.   
 
 Study questions (i) to (vi) of problem 85 for this S1. 
 
87. Let S2 = {Collection of all subsets of the loop ring 

QL19(7)} be the subset non associative semiring of the 
loop ring QL19(7).   

 
 Study questions (i) to (vi) of problem 85 for this S2. 
 
88. Let S3 = {Collection of all subsets of the loop semiring 

LL23(7) where L = C8 be the chain lattice} be the subset 
non associative semiring of the loop semiring LL23(7).   

 
 Study questions (i) to (vi) of problem 85 for this S3. 
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89. Characteristic those subset non associative semirings S 
which has subset semiidempotents and Smarandache 
subset semiidempotents. 

 
90. Does there exists a subset non associative semiring of a 

loop ring which has no subset semiidempotents? 
 
91. Does there exist a subset non associative semiring of a 

loop ring which has subset semiidempotent but none of 
them are Smarandache subset semiidempotents? 

 
92. Characteristic those subset non associative semirings of a 

loop ring which has normal subset subsemirings. 
 
93. Let S = {Collection of all subsets of the loop semiring  

(R+{0})L9(8)} be the subset semiring of the loop 
semiring (R+{0}) L9(8). 

 
(i) Can S have subset idempotents? 
(ii) Can S have subset zero divisors? 
(iii) Can S have subset units? 
(iv) Can S have subset idempotents which are not S-

subset idempotents? 
(v) Can S have subset semiidempotents which are not 

S-subset semiidempotents? 
(vi) Can S have S-subset quasi regular elements? 
(vii) Find J(S). 
(viii) Find W(S). 
(ix) Can S have subset S-ideals? 
(x) Can S have S-weak subset zero divisor? 

 
94. Let S1 = {Collection of all subsets of the loop ring 

CL23(7)} be the complex subset non associative semiring.   
 Study questions (i) to (x) of problem 93 for this S1. 
 
95. Let S2 = {Collection of all subsets of the loop ring  

C(Z10)L19(3)} be the subset semiring of the loop ring 
C(Z10)L19(3).   
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 Study questions (i) to (x) of problem 93 for this S2. 
 
96. Let S3 = {Collection of all subsets of loop semiring  

(R+  {0})L19(8)} be the subset semiring of the loop 
semiring (R+  {0})L19(8). 

 
 Study questions (i) to (x) of problem 93 for this S3. 
 
97. Let S4 = {Collection of all subset of the loop semiring 

LL23(7) where L is a lattice given as follows: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 be the subset semiring of the loop semiring. 
 Study questions (i) to (x) of the problem 93 for this S4. 
 
98. Let S5 = {Collection of all subsets of the loop ring  

C(Z12)(g1, g2)  L19(3) where 2
1g  = 0, 2

2g  = g2, g1g2 = g2g1  
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= 0} be the subset semiring of loop ring C(Z12) (g1, g2) 
L19(3).   

 Study questions (i) to (x) of problem 93 for this S5.  
 
99. Let S = {Collection of all subsets of the loop semiring  

(Z+{0}) L9(8)} be the subset loop semiring of loop 
semiring.  

 
(i)   Is S commutative? 
(ii)  Can S have subset S-idempotents? 
(iii)   Find S-subset ideals in S. 
(iv) Find subset subsemirings which are not S-subset 

subsemirings in S. 
(v)   Is it possible for S to have subset S-zero divisors? 
(vi)  If (L9(8), o) is the principal isotope of the loop 

(L9(8), *) and if SPI = {Collection of all subsets of 
the loop semiring (Z+  {0}) (L9(8), 0)} be the 
subset loop semiring of the loop semiring  
(Z+{0})(L9(8), o). Compare S and SPI. 

(vii)   Study questions (i) to (v) for this SPI also. 
 
100. Let S1 = {Collection of all subsets of the loop semiring = 

PL of the loop L7(4) and the semiring P =  
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 be the subset loop semiring of PL7(4). 
 

(i) Study questions (i) to (vii) of problem 99 in case of 
S1. 

(ii) Find o(S1). 
 
101. Let S2 = {collection of all subsets of the loop semiring 

ML27(11)} be the subset loop semiring of the loop 
semiring ML27(11) where M =  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(a) Study questions (i) to (vii) of problem 99 for this S2. 
(b) Compare S of problem 99 with this S2. 

 
102. Let S3 = {Collection of all subsets of the loop semiring 

BL7(6)} be the subset loop semiring of the loop semiring 
BL7(6) where B is the Boolean algebra which is as 
follows: 
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(a) Study questions (i) to (vii) of problem 99 for this S3. 
(b) Compare S1 of problem 100 and S of problem 99 

with this S3. 
 
103. Study problem 102 where BL7(6) is replaced by B1L15(8) 

where B1 is a Boolean algebra of order 16. 
 
104. If BiLn(m) is used in S3 of problem (102) instead of 

BL7(6). 
 Study when   
 
 (i)  |Bi| = |Ln(m)|. 
 (ii)  |Bi| / |Ln(m)|. 
 (iii)  |Ln(m)| / |Bi|. 
 (iv)  [|Ln(m)|,  |Bi|] = 1. 
 (v)  [|Ln(m)|, |Bi|] = d, d  1. 
 
105. Let S = {Collection of all subsets of the loop ring 

Z12L11(8)} be the subset loop semiring of the loop ring 
Z12L11(8). 

 
 Study questions (i) to (vii) of problem 99 for this S. 
 
106. Let S1 = {Collection of all subsets of the loop ring 

Z19L15(8)} be the subset loop semiring of the loop ring 
Z19L15(8). 

 
(i) Study questions (i) to (vii) of problem 99 for this S1. 
(ii)  Compare S of problem 105 with this S1. 

 
107. Let S2 = {Collection of all subsets of the loop ring 

Z6L17(8)} be the subset loop semiring of the loop ring 
Z6L17(8). 
 
(i) Study questions (i) to (vii) of problem 99 for this S2. 
(ii) Compare S2 with S of problem 105 and S1 of 

problem 106. 
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108. Let S3 = {Collection of all subsets of the loop ring 
Z18L5(3)} be the subset loop semiring of the loop ring 
Z18L5(3). 
 
(i) Study questions (i) to (vii) of problem 99 for this S3. 
(ii) Compare S3 with S2 of problem 107, S1 of problem 

106 and S of problem 105. 
 
109. Let S4 = {Collection of all subsets of the loop ring 

Z26L25(7)} be the subset loop semiring of the loop ring 
Z26L25(7). 

 
(i)  Study questions (i) to (vii) of problem 99 for this S4. 
(ii)  Compare S4 of this problem with S3 of problem 108, 

S2 of problem 107, S1 of problem 106 and S of 
problem 105. 

 
110. Let S = {Collection of all subsets of the loop ring 

ZtLn(m)} the loop ring ZtLn(m). 
 
 (i) Study S if |Zt| = |Ln(m)|. 
 (ii) What happens in S 
   if |Zt| / |Ln(m)|  ? 
 (iii) Analyse S if |Ln(m)| / |Zt|. 
 (iv)  Study S if [|Zt|, |Ln(m)|] = 1. 
 (v) Study S if [|Zt|, |Ln(m)|] = d, d  1, d  |Zt| and  
   d  |Ln(m)|.  
 
111. Let S = {Collection of all subsets of the loop ring 

Z5(L5(2)  L5(3))}  be the subset loop semiring of the 
loop ring Z5(L5(2)  L5(3)). 

 
(i) Find o(S). 
(ii) Study questions of (i) to (vii) problem of 99 for this 

S. 
 
112. Let S = {Collection of all subsets of the loop ring  

(Z6  Z7) (L11(9)  L13(2))} be the subset loop semiring of 
the loop ring (Z6  Z7) (L11(9)  L13(2)). 
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 (i) Study questions (i) to (vii) of problem 99 for this S. 
 (ii)  Find o(S). 
 
113. Let S = {Collection of all subsets of the loop ring 

ZL21(11)} be the subset loop semiring of the loop ring 
ZL21(11). 

 
 (i) Study questions (i) to (vii) of problem 99 for this S. 
 (ii) Find the collection of all subset zero divisors and S- 
   subset zero divisors in S. 
 
114. Let S = {Collection of all subsets of the loop ring C(Z12) 

L13(9)} be the subset loop semiring of the loop ring 
C(Z12) L13(9). 

 
 (i)  Study questions (i) to (vii) of problem 99 for this S. 
 (ii)  Find o(S). 
 
115. Let S = {Collection of all subsets of the loop ring  

(C(Z7)(g)) (L15(14)} with g2 = 0} be the subset loop 
semiring of the loop ring (C(Z7) (g))L15(14). 

 
 (i)   Find o(S). 
 (ii)  Study questions (i) to (vii) of problem 99 for this S. 
 (iii)  Find all subset zero divisors and S-zero divisors. 
 
116. Let S = {Collection of all subsets of the loop ring  

[Z(g1, g2, g3)]L45(23)} be the subset loop semiring of the 
loop ring (Z(g1, g2, g3))L45(23) where 2

1g  = 0, 2
2g  = g2 and 

2
3g  = –g3, gigj = gj gi = 0 if i  j, 1  i, j  3. 

  
 (i)   Study questions (i) to (vii) of problem 99 for this S. 
 (ii)  Find all subset zero divisors, subset idempotents  
        and subset units of S. 
 
117. Let S = {Collection of all subsets of the loop ring  

[C(Z20) (g1, g2, g3)] L23(9)} be the subset loop semiring of 
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loop ring [C(Z20) (g1, g2, g3)] L23(9) where  2
1g  = 0,  

2
2g  = g2 and 2

3g  = –g3, gigj = gjgi = 0 if i  j, 1  i, j  3. 
 
 (i)  Study questions (i) to (vii) of problem 99 for this S. 
 (ii)  Find o(S). 
 (iii)   Find all subset zero divisors, subset units, subset  
   idempotents and their Smarandache analogue. 
 
118. Let S = {Collection of all subsets of the loop ring  

[Z8(g1, g2, g3)] L7(5)} be the subset loop semiring of the 
loop ring [Z8(g1, g2, g3)]  L7(5) where 2

1g  = 0, 2
2g  = g2 and 

2
3g = –g3, gigj = gj gi = 0 if i  j, 1  i, j  3. 

 
 (i)   Study questions (i) to (vii) of problem 99 for this S. 
 (ii)  Find o(S). 
 (iii)  Find all subset S-zero divisors, S- subset units and  
   subset S-idempotents of S. 
 
119. Let S = {Collection of all subsets of the loop ring  

[C(Z9)  Z8(g1, g2)] L19(8)} be the subset loop semiring of 
the loop ring [C(Z9)  Z8(g1, g2)]L19(8); where 2

1g  = 0,  
2
2g  = g2, gigj = 0 if i  j, 1  i, j  2. 

 
 (i)  Study questions (i) to (vii) of problem 99 for this S. 
  (ii)  Find o(S). 
 (iii)  Find subset zero divisors, subset S-zero divisors, 

subset units, subset S-units, subset idempotents 
subset S-idempotents. 

 
120. Let S = {Collection of all subsets of the loop ring  

(C(g1, g2, g3)) L19(8)} be the subset loop semiring of the 
loop ring C(g1, g2, g3) (L19(8)).  

 
 (i)  Study questions (i) to (vii) of problem 99 for this S. 
 (ii) Enumerate all subset zero divisors and subset  
   S-units of S. 
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121. Let S = {Collection of all subsets of the loop ring  
M = [R  Z(g)] [(L9(8)  L17(8)  L29(5)]} be the subset 
loop semiring of the loop ring M. 

 
 (i)   Study questions (i) to (vii) of problem 99 for this S. 
 (ii)   Show S has infinitely many subset zero divisors.  
 (iii)  Can S have infinitely many subset S-zero divisors? 
 (iv)  Can S have infinitely many subset idempotents and  
   S-subst idempotents? 
 (v)   Study the subset units and S-subset units of S. 
 (vi)  Prove S has infinitely many subset loop  
   subsemirings. 
 (vii)  Can S have infinitely many subset loop semiring  
   ideals?  Justify. 
 
122. Let S = {Collection of all subsets of the loop ring  

N = (Z8  C(Z12)  C(Z9) (g1, g2)) [L9(8)  L13 (6)  L15 
(8)]} be the subset loop semiring of the loop ring N   
( 2

1g  = 0, 2
2g  = g2 g1 = g2 = g2 g1 = 0). 

  
 (i)   Study questions (i) to (vii) of problem 99 for this S. 
 (ii)   Find o(S). 
 (iii)  Find all subset zero divisors and S-subset zero  

 divisors of S. 
 (iv)  Find all subset units and S-subset units of S. 
 (v)  Find all subset idempotents and S-subset 

idempotents of S. 
 (vi)  Find all subset loop ideals of S. 
 (vii)  Find all subset loop S-ideals of S. 
 (viii)  Find all subset loop subsemirings of S. 
 (ix)   Find all subset loop S-subsemirings of S. 
 (x)  Find SPI = {Collection of all subsets of the principal  

  isotope loop rings NPI = (Z8  C(Z12)  C(Z9)  (g1, 
g2)) [(L9(8), o)  (L13(6), o)  (L15(8), o)]} be the 
subset loop semiring ((Ln(m), o) is the principal 
isotope loop of the loop (Ln(m), +)). 

 
   Study all questions (i) to (x) for this SPI. 
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123. Characterize those subset loop semirings of a loop ring 
which has subset semiidempotents? 

 
124. Characterize those subset loop semirings which has no 

subset semiidempotents. 
 
125. Let S = {Collection of all subsets of the loop ring 

QL29(3)} be the subset loop semiring of the loop ring 
QL29(3). 

 
 (i)   Does S contain subset semiidempotents? 
 (ii)  Can S have Smarandache subset semi idempotents? 
 
126. Let S = {Collection of all subsets of the loop ring 

Z12L11(4)} be the subset loop semiring of the loop ring 
Z12L11(4). 

 
 (i)  Can S have subset semiidempotents? 
 (ii)  Can S have S-subset semiidempotents? 
 
127. Does there exist a subset loop semiring which has no 

subset semiidempotents? 
 
128. Does there exist a subset loop semiring of a loop ring 

which has subset semiidempotents but has no S-subset 
semi idempotents? 

 
129. Does there exist a subset loop semiring of the loop ring 

RLn(m) where R is a field or ring contain both subset 
semiidempotents as well as S-subset semiidempotents? 

 
130. Does there exist a subset semiidempotent in subset loop 

semiring S of the loop semiring PL where P is a semiring 
of a semifield and L a loop?   

 (Here in case of loop semirings we replace 2 –  by  
2 + ).  
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131. Let S = {Collection of all subsets of the loop semiring  
M = (Z+  {0}) L23(8)} be the subset loop semiring of the 
loop semiring M. 

 
 (i)  Can S have subset semi idempotents? 
 (ii)  Can S have subset S-semiidempotents? 
 (iii)  Can S have subset semiidempotents which are not 

S-subset semiidempotents? 
 (iv)  Find the total number of subset semiidempotents in 

S. 
 
132. Let S = {Collection of all subsets of the loop semiring  

P = (Q+  {0}) L25(8)} be the subset loop semiring of the 
loop semiring P.   

 
 Study questions (i) to (iv) of problem 131 for this S. 
 
133. Let S = {Collection of all subsets of the loop semiring  

M = PL15(8)} be the subset loop semiring of the loop 
semiring M where P =  

 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 Study questions (i) to (iv) of problem 131 for this S. 
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134. Let S = {Collection of all subsets of the loop semiring  
RL21(11) where R is a chain lattice which is as follows: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 be the subset loop semiring of the loop semiring 

RL21(11). 
 
 Study questions (i) to (iv) of problem 131 for this S. 
 
135. Let S = {Collection of all subsets of the loop semiring  

(L1  L2) (L9(8)  L21(20)) be the subset loop semiring of 
the loop semiring (L1  L2) (L9(8)  L21(20)).   

 
 Study questions (i) to (iv) of problem 131 for this S.  
 
136. Distinguish between the subset semiidempotents of a 

subset semiring built over a loop semiring and that of the 
one built over a loop ring.  

 
137. Let S = {Collection of all subsets of the loop ring 

Z9L7(4)} be the subset loop semiring. 
 
 (i)  Find o(S). 
 (ii)  Find the subset topological space T of S where  
   T = (S, , ). 
 (iii)  Find a new topological subset space of the loop  
   semiring Tn = (S, n, n). 
 


 a4 
 a3 

a1 

0 

a6 

a5 

 a2 

 1 



Subset Non Associative Semirings using Loops 189 
 
 
 
 
 

 
 
 
 
 (iv)  Prove in Tn the operations  
 
   (a) n is not associative. 
   (b) n and n are not subset idempotent. 
   (c)  Tn is a new type of topological space from the  
    usual subset topological spaces. 
 
 
138. Let S = {Collection of all subsets of the loop ring 

ZL25(7)} be the subset loop ring of the loop ring ZL25(7).   
 
 Study questions (ii) to (iv) of problem 137 for this S. 
 
139. Let S1 = {Collection of all subsets of the loop semiring  

Z+  {0} L25(7)} be the subset loop semiring of the loop 
semiring Z+  {0} L25(7). 

 
 (i)  Study questions (ii) to (iv) for this S1 of problem 137. 
 (ii) Compare S of  problem (138) with S1 of problem 139. 
 
140. Let S be a subset loop semiring.  Study all the special 

features enjoyed by both the subset topological spaces  of 
loop semiring. 

 T = (S, , )  and Tn = (S, n, n). 
 
141. What are the distinct features of Tn = (S, n, n) which is 

different from any topological space? 
 
142. Let S = {Collection of all subsets of the loop semiring  

B = LL23(7)} be the subset topological space of the subset 
loop semiring where L is a lattice given by 
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 Study questions (i) to (iv) of problem 137 in case of this 

S. 
 
143. Let S = {Collection of all subsets of the loop semiring  

M = LL19(8)} be the subset loop semiring of the loop 
semiring where L is a chain lattice given by  

 
 
 
 
 
 
 
 
 
 
 
 
 
 Study questions (i) to (iv) of problem 137 for this S. 
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144. Let S = {Collection of all subsets of the loop semiring  
N = (L1  L2) (L7(6)  L25(9))} be the subset loop 
semiring of the loop semiring N, where L1 = {A Boolean 
algebra of order 16} and L2 is a lattice given by  

 
 
 
 
 
 
 
 
 
 
 
 
 
 (i) Study questions (i) to (iv) of problem 137 in case of 

this S. 
 (ii)  If P1 = (L1  L2) L7(6) and P2 = (L1  L2)  L25(9) and 

S1 and S2 the subset loop semrings of the loop 
semirings P1 and P2 respectively. 

   Compare S with S1 and S2. 
 (iii)  For this S1 and S2 study questions (i) to (iv) of 

problem 137. 
 (iv)  Let B1 = L1 (L7(6)  L25(9)} and  
  B2 = L2 (L7(6)  L25(9)) be any two loop semirings.  

Suppose M1 and M2 are the subset loop semirings of 
the loop semiring B1 and B2 respectively. 

 
(a) Compare S with M1 and M2. 
(b) Compare S1 and S2 with M1 and M2. 
(c) Study questions (i) to (iv) of problem 137 for 

this M1 and M2. 
 
 (v) Suppose N1 = L1L7(6) and N2 = L2L25(9) be two 

loop semiring.  Suppose W1 and W2 be the subset 
loop semirings of the loop semirings N1 and N2 
respectively. 
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   (a) Study questions (i) to (iv) of problem 137 for  
    W1 and W2. 
   (b)  Compare S with W1 and W2. 
   (c)  Compare S1 and S2 with W1 and W2. 
   (d)  Compare M1 and M2 with W1 and W2. 
 
145. Let S = {Collection of all subsets of the loop ring 

Z9L29(7)} be the subset loop semiring of the loop ring 
Z9L29(7).  T = {S, , } be the subset topological loop 
semiring space.  Tn = {S, n, n} be the subset new 
topological loop semiring space. 

 
 (i)  Find o(T). 
 (ii)  Find o(Tn). 
 (iii)  Find all subset topological loop semiring subspaces 

of T. 
(iv)  Find all subset new topological loop semiring 

subspaces of Tn.  
 (v)  Show Tn is a non associative new topological space. 
 
146. Let S = {Collection of all subsets of the loop ring 

LL29(3)} be the subset loop semiring of LL29(3) where  
L =  
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 Study questions (i) to (v) of problem 145 for this S. 
 
147. Let S = {Collection of all subsets of the loop ring  

M = C(Z25) (g1, g2, g3) L25(7)} be the subset loop semiring 
of the loop ring M. 

 

 Study questions (i) to (v) of problem 145 for this S. 
 
148. Let S = {Collection of all subsets of the loop ring N = 

C(Z12) L27(8)} be the subset loop semiring of the N. 
 

 Study questions (i) to (v) of problem 145 for this S. 
 
149. Let S = {Collection of all subsets of the neutrosophic 

loop ring N = Z40  I L41(8)} be the subset neutrosophic 
loop semiring of the neutrosophic loop ring N. 

 

 Study questions (i) to (v) of problem 145 for this S. 
 
150. Let S = {Collection of all subsets of the neutrosophic 

loop ring P = Z  I L29(8)} be the subset neutrosophic 
loop semiring of the neutrosophic loop semiring P. 

 
(i)  Find o(S). 
(ii)  Find all subset neutrosophic loop subsemirings of S. 
(iii)  Find all subset loop subsemirings of S which are not 

neutrosophic. 
(iv) Find all subset ideals of S and show they must be 

neutrosophic. 
(v)  Find all subset zero divisors of S. 
(vi)  Find subset idempotents of S. 
(vii) Study questions (i) to (v) of problem 145 for this S. 

 
151. Let S = {Collection of all subsets of the neutrosophic 

loop ring M = Z12  I L43(8)} be the subset 
neutrosophic loop semiring of the loop ring M. 

 
 (i) Study questions (i) to (vii) of problem 150 for this S. 
 

152. Let S = {Collection of all subsets of the neutrosophic 
loop semiring M = (L  Z10  I   Z3  I L21(11)} be 
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the subset neutrosophic loop semiring of the neutrosophic 
loop semiring M where L =  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Study questions (i) to (vii) of the problem 150 for this S.  
 
153. Let S = {Collection of all subsets of the neutrosophic 

loop semiring P = (Z+  I  {0}) L81 (11)} be the 
subset neutrosophic loop semiring of P. 

 

 Study questions (i) to (vii) of the problem (150) for this S. 
 
154. Let S = {Collection of all subsets of the neutrosophic 

loop ring N = C(Z20  I) L31(18)} be the subset 
neutrosophic loop semiring of the loop ring N. 

 
 Study questions (i) to (vii) of the problem 150 for this S. 
 
155. Let S = {Collection of all subsets of the neutrosophic 

loop ring P = (Z12  I  Z19  I) (L9(8)  L29(8)} the 
subset neutrosophic loop semiring of the neutrosophic 
loop ring. 

 
 Study questions (i) to (vii) of the problem (150) for this S.  
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