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PREFACE

In this book we construct special subset topological spaces
using subsets from semigroups or groups or rings or semirings.
Such study is carried out for the first time and it is both
interesting and innovative.

Suppose P is a semigroup and S is the collection of
all subsets of P together with the empty set, then S can be
given three types of topologies and all the three related
topological spaces are distinct and results in more types of
topological spaces. When the semigroup is finite, S gives
more types of finite topological spaces. The same is true in
case of groups also. Several interesting properties enjoyed
by them are also discussed in this book.

In case of subset semigroup using semigroup P we can have
subset set ideal topological spaces built using subsemigroups.
The advantage of this notion is we can have as many subset set
ideal topological spaces as the number of semigroups in P. In
case of subset semigroups using groups we can use the subset
subsemigroups to build subset set ideal topological spaces over
these subset semigroups. This is true in case of subset
semigroups which are built using semigroups also.

Finally these special subset topological spaces can also be
non commutative depending on the semigroup or the group.



Suppose we use the concept of semiring or a ring and build
a subset semiring, we can use them to construct six distinct
subset topological spaces of which three will be non
commutative; if the semiring or the ring used is non
commutative. This study is developed and described with
examples.

We can use the notion of set ideals and build subset set ideal
topological spaces over subsemirings of semirings or subrings
of rings.

In this case we have the notion of orthogonal topological
subspaces. We can use the subrings of a ring or subsemirings of
a semiring to construct subset set ideal topological spaces of the
six types. This is described and developed in this book.

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

W.B.VASANTHA KANDASAMY
FLORENTIN SMARANDACHE



Chapter One

INTRODUCTION

In this book authors introduce the notion of special subset
topological spaces of subsets from rings or semigroups or
semirings or groups. These subset semigroups and subset
semirings are given topological structures. In case of subset
semigroups we can give in general three topological space
structures in which two of the spaces inherit the operation from
the semigroup. On these subset semirings we can have six
distinct topological spaces of which five of them inherit the
operations of the ring or the semiring.

The speciality about these topological spaces is at times
when the basic structure used to build the subset semigroup or
subset semiring is non commutative so will be the topological

spaces Ty, T and T . However T has no meaning in case of
subset semigroups.

For more about these subset structures please refer [22-3].

For more about special topological spaces please refer [19-20].



8 | Special Type of Subset Topological Spaces

These topological spaces constructed using subset
semigroups and subset semirings can be of finite or infinite
order. Further we can associate trees related with these spaces.
Certainly these trees can find applications in several fields of
technology and engineering.

The notion of non commutative topological spaces is
interesting and these topological spaces have subset zero
divisors also these topological spaces have distinct pairs of
subspaces which annihilate each other.

These concepts are new only in case of topological spaces
T, T and T . Finally set ideal subset topological semiring
spaces and set ideal subset topological semigroup spaces are
constructed and several of their properties are derived. This
study leads to several topological spaces depending on the
subsemigroups (or subsemirings).



Chapter Two

SPECIAL TYPES OF SUBSET
TOPOLOGICAL SPACES USING
SEMIGROUPS AND GROUPS

In this chapter we build topological spaces using groups and
semigroups. These pave way to give more topological spaces
using the inherited operations of these basic algebraic structures.
Here we study them, describe them and derive several
properties associated with them.

DEFINITION 2.1: Let S be a collection of all subsets of a
semigroup (P, *); S is a subset semigroup under the operation
* We can define on S three types of topological spaces called
the ordinary or usual or standard type of topological spaces of
the semigroup P.

LetS'={¢} US.

T, = {S’, U, N} is the ordinary or usual or standard type of
topological space of a subset semigroup S.
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={S, U *and T, ={S’, N, *! will be known as the
speczal type of topological spaces of the subset semigroup

(S, ).

It is to be noted that T, and T~ are non commutative if the
semigroup (P, *) is non commutative.

We will give examples of them.

Example 2.1: Let S = {Collection of all subsets from the
semigroup (P, *) = {Z,, x} be the subset semigroup.

We see T, = {S" =S U {¢}, U, N}, T~ = {S’, N, x} and
To = {S, U, x} are the three topological spaces associated with
(P: *) = {ZIZa X}'

We just take A= {2,6,0,7,5} and B= {9, 8, 5, 3,4} in S.
Let A,B € T..

Wesee AUB ,6,0,7,5' U {9,8,5,3,4}

={2
{ s a ,4,5,6,7,8,9}

and AnB =1{2,6,0,7,5} n {9,8,5,3,4}
= {5} are in T,.

Consider A, B € T_.
AUB =1{2,6,0,7,5} v {9,8,5,3,4}
={0,2,3,4,5,7,8,9} and

5} x{9,8,5,3, 4}
8,4,10,11,1} arein To.

We see T, and T, are distinctly different as topological

spaces.
Now let A, B € T.
AxB =1{2,6,0,7,5} x{9,8,5,3,4}
={0,3,6,9,4,8,10, 11, 1}
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and AnNB ={2,6,0,7,5} n {9,8,5,3, 4}
= {5} are in T-.
T, is different from T, and topological spaces.
Thus using a semigroup we can get three different types of
subset topological spaces. All the three subset topological
spaces of this semigroup is commutative as (Zi;, x) is a

commutative semigroup.

Example 2.2: Let S; = {Collection of all subsets from the
semigroup (P, *) = {Z, x}} be the subset semigroup.

We have three subset semigroup topological spaces
associated with S;.

Take A= {0,5,3,4} and B={1,7,9, 10} € S;.
Let A,B e T,={S; =Su {0}, U, N};

AUB

£0,5,3,4 U {1,7,9, 10}
{0,5,3,4,1,7,9, 10}

b b

and AnB ={0,5,3,4} n {1,7,9, 10}
=¢areinT,,

the ordinary subset topological semigroup space of S;.

LetA,B e T;

AuB ={0,53,4tuU{1,7,9, 10}
={0,5,3,4,1,7,9, 10} and

AxB =1{0,5,3,4} x{1,7,9, 10}
=1{0,5,3,4,2,10,6,1, 8,7} are in T_.

Ty is a different subset topological semigroup space from
T,.
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Let A,B € T;

AnB ={0,5,3,4n{1,7,9, 10}
= {¢} and

AuB =1{0,5,3,4} U {1,7,9, 10}
=1{0,5,3,4,1,7,9, 10} are in T-.

T~ is a different subset topological semigroup spaces from
T, and T..

All the three spaces are commutative.
However it is pertinent to keep on record the subset
semigroup topological spaces given in example 2.1 and 2.2 are

different.

For we see in the subset semigroup S of example 2.1 we can
have for A, B € S\ {0}. A x B= {0} and this is not possible in
the subset semigroup S; of example 2.2.

Forany A, B € S;\ {0}
A xB=# {0}.

Consider A = {4, 8, 0} and B = {0, 3,9, 6} € S\ {0} in
example 2.1, A x B={4,8,0} x {0, 3,9, 6} = {0}.

This is not possible in S; given in example 2.2.

Inview of this we define the notion of subset topological
zero divisors in T and T-.

However both the subset topological spaces T, and T can
have subset topological zero divisors in T, and T~. T, is free

from subset topological zero divisors.

DEFINITION 2.2: Let
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S = {Collection of all subsets from the semigroup (P, *)} be the
subset semigroup. T, T, and T, be the subset semigroup
topological spaces of S. T and T, is said to have subset
topological zero divisors if for A, B € S\ {0}; 4 *B = {0}.

Example 2.3: Let S; = {Collection of all subsets from the
semigroup P = {C(Z6), x}} be the subset semigroup of P.
S; has subset topological zero divisors.

For take A = {8iF, 8, 4if, 12i¢} and B = {4i, 8if, 4, 0} € S;.

AxB = {8iy, 8, 4ip, 12ir} x {0, 4, 4ir, 8ir}
={0}.

Hence the claim.
Take A = {4i, 4} € S;.
A x B = {4ig, 4} x {4if, 4} = {0}.

Example 2.4: Let S, = {Collection of all subsets from the
semigroup P = {Z¢s x Z, x}} be the subset semigroup. T_ and
T~ the subset semigroup topological spaces of S, has subset
topological zero divisors.

Take A = {{(3, 5), (0, 0), (3, 0), (0, 5)} and
B = {(2,2), (4, 0), (0, 4), (2, 4), (4, 2), (2, 0), (4,0)} €Sa.

Clearly A x B = {{(3,5), (0, 0), (3, 0), (0, 5)} x {(2,2),
(4,0),(0,4),(2,4),(4,2),(2,0), (4,0}
={(0, 0)}.

Let M; = {Collection of all subsets from the subsemigroup
Zs x {0} } be the subset subsemigroup of S, and
M, = {Collection of all subsets from the subsemigroup {0} x
Z1o} be the subset subsemigroup of S.

M, and M, be subset subsemigroups; we can have subset
subsemigroup topological subspaces of M; and M,.
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Further M; x M, = {(0, 0)}, we define these topological
subspaces as orthogonal subset topological subspaces of S.

Let N; = {Collection of all subsets from the subsemigroup
({0, 3} x {0, 5})} be the subset subsemigroup.

Now we can build the three types of subset topological
subsemigroup subspaces T, T T, T TM: T, T

s 1o 9 (O O n 2
M, N, .
T2 and T ';

all the three subspaces are distinct and are of
finite order.

We also have trees associated with them; these trees will be
subtrees of the trees associated with the subset topological
semigroup spaces T,, T, and T respectively.

Example 2.5: Let

S = {Collection of all subsets from the semigroup P = (Z,4, x)}
be the subset semigroup. T, = {S' =S U {0}, U, N}, Ty, = {8,
U, x} and T~ = {S’, N, x} are the subset semigroup topological
spaces of S.

Wesee A= {0,12,6,18} and B={4,0, 8,12, 16} € S.
AxB =1{0,12,6,18} x {4,0, 8, 12, 16}
=10},

hence T, and T has subset topological zero divisors.

We say the subset topological semigroup spaces has subset
zero divisors.

All the five examples which we have seen are finite and are
commutative.

We now proceed onto give examples of subset semigroup
topological spaces which has infinite cardinality.
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Example 2.6: Let

S = {Collection of all subsets from the semigroup (Z, x)} be the
subset semigroup. T,, T, and T, be the subset topological
semigroup spaces of S.

All the three spaces are of infinite order.

Take A = {-5,6,8,-12, 7} and B= {0, -1, 5,2, -3, 15} €
To={Su {9}, U, N}

Wesee AUB ={-5 -12,7} v {0,-1,5,2,-3, 15}
= {0, -3,15,5,-5,6,8,-12,7}
and AN B ={-5,6,8,-12,7} n {0,-1,5,2,-3, 15}

= {0} are in T,.

T, is a commutative subset semigroup topological space of
infinite order and has no subset topological zero divisors.

LetA,B e T,={S, U, x}

VU {0,-1,5,2,-3, 15}

12,7
12,7,0,-1,5,2,-3, 15} and

6,8,
,6, 8, —
A xB =1{5,6,8,-12,7} x {0, -1, 5,2, -3, 15}
= {0, 5, -6, -8, 12, -7, 25, 30, 40, —60, 35, —10,
16,24, 14, 15, -18, 24, 36,21, -75, 90, 120,
180, 105} e T..

It is easily verified that T, is a subset semigroup topological
space which is commutative and of infinite order. T has no
subset topological zero divisors.

Let A, B € T where

ANnB ={-5,6,8,-12,7} n {0,-1,5,2,-3, 15}
= {¢} and
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AxB = {-5,6,8,-12,7} x {0,-1,5,2,-3, 15}

{0, 5, -6, -8, 12, -7, -25, 30, 40, —60, 35, 10,
16,24, 14,18, 15, -24, 36, -21, 75, 90, 120,
180, 105}

are in T~ T~ has no subset semigroup topological zero
divisors.

Example 2.7: Let S = {Collection of all subsets from the
semigroup {R" U {0}, +}} be the subset semigroup. T,=S' =S
U {d}, U, N}, To={S, U, +} and T~ = {S', N, +} are the three
subset semigroup topological spaces associated with S’ (or S).

All the three spaces are of infinite order and has no subset
semigroup topological zero divisors.

Let A= {3, V7, 5,10+ /3, 8/3}
andB= {0, 1, 5/\/7,3++2,5/7} € T..

AUB= {3,J7,5,10+ 3,83} U {0, 1, 5//7,
3+4/2,57)

= (3,V5,47,10+43,83,0,1, 5/\7,

3++/2,5/7) and

3,47, V5,10+ /3,831 " {0, 1, 5//7,

3+ 42,57}
= {¢} are in T,.

ANB

T, is a commutative subset topological semigroup space of
infinite order.

Infact whatever be the structure of the semigroup over
which the subset semigroup topological space T, is built, T, will
always a commutative subset semigroup topological space of S.



Special Types of Subset Topological Spaces using ... | 17

Now for the same S we find for A, B € TU = {S, U, +} the
union and sum

AUB

A+B =

(3, V7, 5,10+ 3,83 U {0, 1, 5/\/7.,

3+ 42,57

3,37, V5, 10+ 3,83,0,1, 5/37,3+ 2,

5/7} and

(3,VJ7,~5,10+ 3,83} + 40,1, 5/\/7,
3+ 42,57}

3,7, 35,10+ +/3,83,4,1+J7,1+ 45,
11+43, 11/3,3 +5/7, 7 +5/7,

S5+ 5/7,10+ 3 + 5/NT .83+ 5/,
6+N2,3+7 2,342 +5,13+3 +
V2,83 +3+42,3+5/7, 7 +5/7, 5 +5/7,
10+ /3 +5/7,83+5/7} € T..

Ty is of infinite order commutative subset semigroup
topological space and does not contain subset semigroup
topological zero divisors.

LetA, B e T.={S, N, +}

ANB

A+B

(3, V7, 5,10+ 3,83 n {0, 1, 5//7.,

3+ 42,57
= ¢isin Tn.

(3,7, 5,10+ 3,83} + 40,1, 5/\/7,
3+ 42,57}
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= (3,7,5,10++3,83,4,1+ 7,
1+ 5, 11+ 3, 11/3, 5/3J7 +3, 5/7 +
V7,5/N7 ++35,10+ B3 +5/47,
83+ 5/\7,6+2,3+7 ++/2,3+
2 +7.,13+3 +42,83+3+42,
5/7+3, 7 +5/7,5+5/7,10+5/7+ /3,
8/3+5/7} are in Tn.

We see T has no subset topological zero divisors but is non
commutative and is of infinite order.

Example 2.8: Let S = {Collection of all subsets from the
semigroup P = {(Z U I), x}} be the subset semigroup. T,, T
and T, be the subset semigroup topological spaces of S which
will also be known as neutrosophic subset semigroup
topological spaces.

We see T and T~ has infinite number of zero divisors.
For take

A={I-1,31-3,91-9,10 - 10 6 — 61, 12 — 121} and
B = {8L, 0,91, 151, 1121} € T, (or T,.).

{1-1,31-3,91-9, 10— 101, 6 — 61, 12 — 121}
x {81, 0, 91, 151, 1121}
{0}.

AxB

Thus T, and T~ have infinite number of subset semigroup
topological zero divisors.

However if (Z U I) in the above example is replaced by (Z"
v {0} U I); T, T, and T, will continue to be a subset
semigroup topological space but T, and T~ will not have subset
semigroup topological zero divisors.
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Example 2.9: Let S = {Collection of all subsets from the

semigroup
1

XX

a3 a6

a

0

under the union operation ‘+’ so a; U a3 = a; + a3 = a;} be the
subset semigroup. T,, T, and T~ are subset semigroup
topological space of the subset semigroup S.

Let A = {a, a3, a4} and
B={0,a, 2,2} € T, ={S'=SuU {$}, U, N}.

AUB ={ajas a} U {0,a a, a;}
=10, a;, a,, a4, a4, a3} and

ANB = {ala az, 34} M {O, de, A2, al}
= {a;} are in T,.

A, BeT,,

AUB ={a; a3 a) U {0,asaa}
= {al, asz, dy4, 0, ag, az}

and

A+B ={aj, a3 a4} + {0, ag, a5, a;}
= {3.1, 1, asz, dy4, az}

are in T, and T, is distinctly different as subset semigroup
topological space from T..

LetA,B e T,

A+B ={aj, a3 a4 + {0, a6, 2, a1}
= {1, aj, a3, &, a4} and
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ANnB = {ala a3, 34} M {Oa g, d2, al}
= {a,} are in T-.

TA is different from T, and T,.

Thus we get three different subset semigroup topological
spaces all are of finite order and commutative. However T, and
T~ has no non trivial subset semigroup topological zero
divisors.

Suppose in the above example ‘+’ that is ‘U’ is replaced by
x that is N we see for the same A, B € T_or A, B € T, we see

AxB = {ala as, a4} X {Oa g, d2, al}
= {0, dg, a3, al} € Tm (OI‘ TU)

We see T, and T~ have subset semigroup topological zero
divisors given by;

A = {as, a¢} and B={as, 0} € T, and T.
A xB ={as a5} x {as5,0}
= {0}

is a subset semigroup topological zero divisor of T and T-.

Example 2.10: Let S = {Collection of all subsets from the
semigroup Z¢(g) where g = 0 under ‘x’} be the subset
semigroup.

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

Clearly T, and T~ has subset topological zero divisors for
take A = {3g, 3, 0, g} and B = {2g, 4g, 0} € Ty (or T,).
We see A x B={3g, 3,0, g} x {2g, 4g, 0} = {0}.

Inview of all these examples we put forth the following
theorem.
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THEOREM 2.1: Let

S = {Collection of all subsets from the semigroup (P, *)} be the
subset semigroup. T, T. and T, be the subset semigroup
topological spaces of S. T. and T, has subset semigroup
topological zero divisors if the semigroup (P, *) has zero
divisors.

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

THEOREM 2.2: Let

S = {Collection of all subsets from semigroup (P, *)} be the
subset semigroup. T, T, and T, be subset semigroup
topological space of S. The subset semigrup topological spaces
T and T~ have no subset semigroup topological zero divisors if
(P, *) has no zero divisors.

Proof follows form the observations if A, B € T, (or T.)
A*B #{0}if A= {0} and B = {0}.

We now give more examples.

Example 2.11: Let S = {Collection of all subsets from the
matrix semigroup; (P, x) = {(a;, a5, a3, a4, as) | a, € Z, 1 <1 <
5}} be the subset semigroup. T,, T, and T, be the subset
semigroup topological spaces of S.

Ty and T~ has subset topological zero divisors. Further we
have subset semigroup topological subspaces of T, and T such
that M; x M; = {0}; 1 # j where M, = {Collection of all subsets
from the matrix subsemigroup P, = {(a;, 0,0, 0,0) | a, € Z} <
S, M, = {Collection of all subsets from the matrix subsemigroup
P, = {(0, a5, 0, 0, 0) | a, € Z} < S; M3 = {Collection of all
subsets from the matrix subsemigroup P; = {(0, 0, a3, 0, 0) | a; €
Z}y < S; My = {Collection of all subsets from the matrix
subsemigroup P, = {(0, 0, 0, a4, 0) | a4 € Z} < S and
M; = {Collection of all subsets from the matrix subsemigroup
Ps={(0,0,0,0, as) | as € Z} < S are the subset subsemigroup
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and we have related with these subset subsemigroups the subset
subsemigroup topological subspaces T'" and T ; 1 <i < 5.
We see M; x M= {0};1<1,j<5.

We have other subset semigroup topological zero divisors
also.

Take N; = {Collection of all subsets from the subsemigroup
Ps={(a;, 2, 0,0,0) | a,a, € Z} < P} < S and N, = {Collection
of all subsets from the subsemigroup P; = {(0, 0, a;, a,, a3) | ay,
A, a3 € Z} < P} < S are both subset semigroup topological
subspaces of T, T, and T such that N; x N, = {0} (for N;, N,
contained in T, and T,).

Example 2.12: Let S = {Collection of all subsets from the
semigroup

pieQ, 1<i<7}}

)
Il
Re"2e~Ra-Ra-ReRNe R

be the subset semigroup P under the natural product x,,.

T,, T, and T, are subset topological semigroup spaces.
Both T, and T has subset semigroup topological zero divisors.

Infact we have infinite number of subset zero divisors.
Further T, and T, has subset semigroup topological zero
divisors. T, and T~ has subset semigroup topological zero
divisors.

Take M, = {Collection of all subsets from the subsemigroup
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pLp2€Q}} =S

and

M, = {Collection of all subsets from the subsemigroup

0

b,
P,=4p, || PpP2€Q}} =S

and
M; = {Collection of all subsets from the subsemigroup

S O O O

P;= pLP»P3€QcP} S

are the subset subsemigroups of S.

| 23
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We see P; x P; = ;1 <1, )<3,1#].

S O O O O O O

We see if P, Ty (or T); 1 <1 < 3 are subset subsemigroup
topological subspaces and are such that

PiXPj: ,1S1,_]S3,1¢_],

S O O O O O O

which is a product subset semigroup topological subspaces, is a
zero divisor in T, and T-.

We have infinite number of subset zero divisors.

s8] 17]] o 1 [ 0 ][-9/19]
0||0][5/7||8/13] |-5/2|| 0
o/{of] o 0 0 0
Take A=<[0[,/0],] O [,/ O |,| O || ©
o/{of] o 0 0 0
o||o]] o 0 0 0
oj[ojlojLo || o[ o |
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0 0 0
0 0
3/7 -11 -9
and B = O Ll 0 || 6 € S;
0 -13/211]9/2
0 0 3/17
|5/11) [ -11/2]|5/23]

(518171 o ] [ 0 ][-9/19]
0[[0|]|5/7]]|8/13 =5/2 0
00 0 0 0 0
AxB=<01[/01[] O [,|] O |, 0O |,/ O X
0(]0 0 0 0 0
0[]0 0 0 0 0
0f{0jL oL o0 ][ 0 [ O |
o [ o [ 0 ]
0 0
3/7 —-11 -9
0 [,/ 0 || 6
0 —13/2 (1] 9/2
0 0 3/17
| S/11] | ~11/2] | 5/23]

is a subset zero divisor.

Il
S O O o o o ©
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S has infinite number of subset zero divisors. Further T,
and T has infinite number of subset semigroup topological zero
divisor subspaces. Even if Q is replaced by Q" U {0} or (Q U I)
or R or R" U {0} or (R U I) or C or {(C U I) we have the same
conclusions to be true.

That is T, and T has infinite number of subset semigroup
topological zero divisors subspaces.

Example 2.13: Let S = {Collection of all subsets from the
semigroup Zi, x Z; x Z;s} be the subset semigroup. T,, T, and
T, are the three subset semigroup topological spaces.

Clearly S has only finite number of subset zero divisors.
Further T, and T, has only finite number of subset semigroup
topological zero divisors.

Take A = {(4, 0, 5), (6, 0, 10), (8, 0, 0)} and
B = {(6, 0, 3), (0, 5, 0), (6, 5, 09), (6,7, 3)} € T, (or T,)

We see
A xB

{(4,0,5),(6,0,10),(8,0,0)} x {(6,0, 3),
0,5,0), (6,5,09),(6,7,3)}
{(0, 0, 0)}.

We see T, (and T.) have only finite number of subset
topological subspaces.

Example 2.14: Let S = {Collection of all subsets from the

semigroup C(Zis) (g1, &, 83); & = &1 & = & g =0, &g =
gigi=0,1#], 1 <1,j <3} be the subset semigroup.

o(S) <. T, Ty and T are subset semigroup topological
spaces of finite order.

We have only finite number of subset zero divisors.

Let A = {5gi, 3gz, 10irg, irg2, 10g; + 6irg,, 142>} and
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B = {g;, 7g3, 6irg;3, 8irg;} € Ty is such that
AxB={0}asgg=0ifi#j,1<ij<3.

Let M; = {Collection of all subsets from the subsemigroup
C(Zi5)g1} < S and M, = {Collection of all subsets from the
subsemigroup C(Z;5)g,} < S be the subset subsemigroup.

", T, T and T are subset subsemigroup
topological subspaces.

We see M; x M, = {0}, however we have only finite
number of zero divisors, so only finite number of subset

semigroup topological subspaces.

Example 2.15: Let S = {Collection of all subsets from the
semigroup

P {al a, a; a, a aé}
a7 aS a9 alO all alZ

be the subset semigroup.

a; € C(Zlg), 1<i1< 12}}

Ty and T, are the subset semigroup topological spaces.

We have only finite number of subset zero divisors and
subset semigroup topological subspaces.

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

semigroup
P — al a2
a, a,

be the subset semigroup.

a € Z(g), 1 <i<4}}
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T,, Tu and T, are subset semigroup topological spaces of S.
Ty and T~ have subset zero divisors.
Further M; = {Collection of all subsets from the

) a, 0
subsemigroup P; =
a, 0

M, = {Collection of all subsets from the subsemigroup

]

subset subsemigroup topological subspaces of T, (or T).

a, & € Z(g) }} < Ty (or Tr) and

a, a € Z(g) }} < To (or T,) are the

0

Clearly M; x M, = {(0

0
0]} Every element A € M, is

0 0
such that for every B € M, we have A x B = {(0 0]} .

Infact S has infinite number of subset zero divisors.

Example 2.17: Let S = {Collection of all subsets from the

semigroup
al a2
M=<la, a,||a €ZisxZu;x, <i<6}}
aS a6

be the subset semigroup. T,, T, and T be the subset semigroup
topological spaces of S.

3,2) 4,51]]06,00 (2,2)
Let A= 4] (0,1) (83)[,| (4,5 (7,3)
(7,3) 4,911](0,5 (2,0
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(3,6) (4,0)
and B=<((0,7) (L2) |y €S.
(3,5 ((,1)
(3,2) 4,510,000 (2,2
Ax,B=41(0,1) (83|, (4,5 ((7,3) ]| xa
(7,3) 4,911]00,5 (2,
(3,6) (4,0)
0,7y (1,2)
(3,5 (1,1

9,12)  (1,0) ] [(12,0) (8,0)
=:1(0,7)  (86) |, (0,11) (7,6) |} € T, (T.).
6,15) (13,9) || (0,1) (14,1)

This is the way the operation of the semigroup is carried
into the subset semigroup topological spaces.

3,6) (5,2) 5.4 (3,12)
LetA=14[(3,12) (10,8)]} and B=1[(10,8) (6,6) |} € S.
(0,4) (5,0 (9,6) (3,19)

We find

(3,6) (5,2) (5,4) (3,12)
Ax,B= {(3,12) (10,8) |} x, 1| (10,8) (6,6)
(0,4) (5,0 (9,6) (3,19)



30 | Special Type of Subset Topological Spaces

(0,0) (0,0
= 41(0,0) (0,0) |; is a subset zero divisors of S.
(0,0) (0,0

Example 2.18: Let S = {Collection of all subsets from the
semigroup

a € Z12}}

M= {iaixi
i=0

be the subset semigroup. T,, T, and T~ are subset semigroup
topological spaces.

T,, T, and T, are of infinite order. We have subset zero
divisors.

Take A = {3x®+ 6x* + 9, 6x° + 3x + 9x + 6, 3x* + 9} and

B={4x’+8x +4,4x* +8, 4x* + 8x* + 8,8x + 8} € S.

We see A x B = {0} is a subset zero divisors of S.

Example 2.19: Let S = {Collection of all subsets from the
semigroup

aeZ U0}

P= {i ax'
i=0

be the subset semigroup.
T,, Tu and T, are the subset semigroup topological spaces.
S has no subset zero divisors.

Example 2.20 : Let S = {Collection of all subsets from the
semigroup
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o [laeZ ui{0} 1<i<15}}

be the subset semigroup.

T,, Ty and T, are subset semigroup topological spaces. T,
and T, are subset topological zero divisors.

We see M; = {Collection of all subsets from the
subsemigroup
[0 a, O]
0 a, O
P/={10 a, 0||laeZ U{0};1<i<5}}cPlcTy
0 a, O
10 a; 0]

(or T,) and M, = {Collection of all subsets from the
subsemigroup

P, aeZ U{0};1<i<5 Py cT,

Il
S O O o O
S O O o O
o
w

(or T) be two subset semigroup topological subspaces.



32 | Special Type of Subset Topological Spaces

We see P; x P, =

oS o o o O
oS o o o O
S O O o O

Infact T, and T~ have infinite number of subset semigroup
topological zero divisors.

Example 2.21: Let S = {Collection of all subsets from the
semigroup P = Q" U {0} under ‘+’} be the subset semigroup.
M = {Collection of all subsets from the subsemigroup
P, =Z" U {0} under +} be the subset semigroup. Now if T,, T,

and T, are subset semigroup topological spaces of S. T, T™

and TV are subset subsemigroup of T,, T_ and T, respectively.

Infact T,, T, and T~ contain infinitely many subset
subsemigroup topological subspaces.

Example 2.22: Let

S = {Collection all subsets from the semigroup C(Zso)} be the
subset semigroup. T,, T, and T, are the subset topological
semigroup spaces.

Let M = {Collection of all subsets from the subsemigroup
Z3} < S be the subset semigroup. Tg‘/[ , T\I:A and T}f are

subset subsemigroup topological subspaces of T,, T, and T~
respectively.

However T,, T, and T~ have only a finite number of subset
subsemigroup topological subspaces.

Example 2.23: Let S = {Collection all subsets from the
semigroup P = {(aj, ay, a3, a4, as, a) | 8, € Zsp; 1 <1 <6} be the
subset semigroup T,, T, and T~ be the subset semigroup
topological spaces of S. S has only a finite number of subset
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subsemigroups. T, T, and T. have only finite number of
subset subsemigroup topological subspaces.

Example 2.24: Let S = {Collection of all subsets from the
semigroup L = {L, x =}

1 2

a; a
az >

g as

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

Let A={a;,a;,0} and B = {as, a, 1, a3} € T,

We see
AUB = {ala a3, O} U {aSa a, 1: a3}
= {07 17 ay, a, a3, aS}

and ANB = {ah as, 0} M {35, a, 17 33}
= {a;} arein T,

LetA,B e T,
AUB ={aj, a3 0} U{as, a1, a3}
={0, 1, aj, ay, a3, as}
and
AxB ={aj a3 0} x {as, a5, 1, a3}
= {0, aj, as, as} are in T_.

T, and T, are two different subset semigroup topological
spaces.
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LetA,B e T,
AxB = {alza?n O} Y {357 ay, 1,33}
= {05 ai, as, aS}
and

AnNB = {al, asz, O} M {3.5, a, 1, 8.3}
= {a3} are in T~.

We see T, is different from T, and T, as topological
spaces.
o(T,)=2"-1 and o(T,) = o(T~) =2".

If in the above example we use the lattice ‘U’ as + we get
T, and T to be different for the + on S.

For the same A, B € T_.

We get

A+B = {ala as, 0} + {35, a, 1, 33}
=11, ay, a3, as, a;}
#zANBorAuBorA xB.

However T, is the same be the semilattice L under U or .

We have subset subsemigroup topological subspaces of T,,
T, and T-.

Example 2.25: Let S = {Collection of all subsets from the
semigroup Z,S(3) under product} be the subset semigroup.
Clearly S is non commutative so the spaces T, and T~ will be
non commutative subset topological semigroup subspaces.

1 2 3 1 2 3 1 2 3
For take A = + 1+ and
1 3 2 321 2 31
1 2 3 1 2 3
B=<1+ + e T,
1 3 2 21 3
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1 2 3 1 2 3 1 23
Wesee ANB= + 1+
1 3 2 321 2 31
1 23 1 23
+ 41+ +
1 3 2 213

={¢} =B Aand
{(1 2 3] [1 2 3) [1 2 3]}
AuUB= + 1+ U
13 2) 13 21 2 3 1
1+ +
13 2) 121 3
{(123} [123} (123)
= + 1+ ,
13 2) 13 21 2 31

1 2 3 1 2 3 .
1+ + =BuUAareinT,.
1 3 2 2 1 3

Thus T, is a subset semigroup topological space which is
clearly commutative.

Let A,B € T, = {S, U, x} we find

wos- {20 g2 )
(32673
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{03063 )

1 2 3

2 3

1 2 3 1
+ +
1 3 2 2

1 2 3 1 2 3
AxB= + 1+
1 3 2 3 21

1 23 1 2 3 1 23
= + + +
2 31 321 2 1 3

1 2 3
+1+ +
1 3 2
1 23 1 2
+ +
3 21 1 2

—_ = =
W N W N
N

i3 )6 2

)

1

J

2 3
1 3

1 2
2 3

2 3

3 1
+
3 2 3

]} and

SN

)

)
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1 2 3 1 23 1 2 3 1 23
= + + + ,
1 3 2 3 21 1 23 31 2
1 23 1 23 1 2 3 1 23
+ 1+ + +
(3 1 2] [2 3 J (1 3 2) (2 1 3]
1 2 3 1 23 1 23
+ + LG
(2 3 J [2 1 3] [3 2 1]}

Clearly I and II are different so A x B # B x A. Thus T,
and T~ are non commutative subset semigroup topological
spaces of finite order. So by using a non commutative

semigroup we get non commutative subset semigroup
topological spaces.

However T, and T~ has subset subsemigroup topological
subspaces which are commutative. For take M; = {Collection
of all subsets from the commutative subsemigroup Z,P; where

1 2 3)(1 2 3\(1 2 3
Pi=31= , , c S S
1 2 3002 3 1)13 1 2

M, is a commutative subset subsemigroup of S. T"" and T™

are commutative subset subsemigroup topological subspaces of
Ty and T respectively.

In views of this we just give the following result.

THEOREM 2.3: Let

S = {Collection of all subsets from the semigroup (P, *)} be the
subset semigroup.

(i) T, is always subset semigroup topological space
which is commutative.
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(i) T. and T, are non commutative subset semigroup
topological space if and only if the semigroup (P, *)
s a non commutative semigroup.

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

Example 2.26: Let S = {Collection of all subsets from the
semigroup ZsA, under x} be the subset semigroup. T, is a
subset semigroup commutative topological space but T and T

are both non commutative subset semigroup topological spaces
of S.

Now we proceed on to describe the notion of subset
semigroup Smarandache topological space (subset Smarandache
semigroup topological space) in the following.

DEFINITION 2.3: Let

S = {Collection of all subsets from the semigroup {P, *}} be the
subset semigroup. Suppose (P, *) is a Smarandache semigroup
then we know S is also a S-subset semigroup. If S is a S-subset
semigroup then we call T,, T, and T to be Smarandache subset
semigroup topological spaces.

We will illustrate this situation by an example or two.

Example 2.27: Let S = {Collection of all subsets from the
semigroup P = (ZS;y, x)} be the subset semigroup. T,, T, and
T~ are subset semigroup topological spaces of infinite order.
Both T, and T, are non commutative as subset semigroup
topological spaces but T, is a commutative semigroup
topological spaces.

We see Ty, and T has several subset semigroup topological
which are commutative.

We see T,, T, and T, are all Smarandache subset
semigroup topological spaces of infinite order.
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Example 2.28: Let S = {Collection of all subsets from the
semigroup (P, x) = {(ai, a, a3, a; ) | ai € D7 = {a, b | a’=b' =
1, bab =a}, 1 <1< 4} be the subset semigroup.

S is a Smarandache subset semigroup.
Let A = {(ab, a, 1, b), (b, b*, 1, a), (b, b, b, a)} and

B ={(a, a, 1, b), (b, ab, ab’, 1)} € T, (T_ and T,).
Let A,B € Ty (or T.).

AxB=  {(ab,a, 1,b), (b, b 1, a), (b, b, b, a)} x
{(a, a, 1, b), (b, ab, ab’, 1)}

= {(aba, 1, 1b%), (ba, b’a, 1, ab), (ba, ba, b, ab),
(ab’, b, ab®, b), (b bab, ab* a) (b, bab, bab?,
a)} € Ty (or T.).

It is easily verified A x B= B x A for A, B € T, (or T)

Further Ty, T, and T~ are subset Smarandache semigroup
topological spaces of finite order which is non commutative.

However T, and T, has subset semigroup topological
subspaces which are commutative.

For take M; = {Collection of all subsets from the
subsemigroup Py = {(a;, a, a3, as) |a; € {b|b' =1}; 1 <i<7}}
c S; M, is a subset topological subsemigroup subspace of Ty
and T-.

Example 2.29: Let S = {Collection of all subsets from the
semigroup
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3 € Ay Xy 1 <16}

be the subset semigroup.

T,, Tu and T be the subset semigroup topological spaces of
S.

T, and T, are finite non commutative subset semigroup
topological spaces.

T,, To and T, are all Smarandache subset semigroup
topological spaces of S.

(1 2 3 2 3 4
(214 314J
12 3 2 3 4
[134 314}
Take A = and B = 1 eS
1
1
1 2 3 2 3 4
(231 241}_
(whereIZ(1 23 4}}
1 2 3 4
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We find A x, B=

|

—
W N =

1 2 3

2 3

1

— NN

A W B~ W

1 2 3 4
2 4 31

|

W N W N
—_— W = W

3 2 4




42 | Special Type of Subset Topological Spaces

Now B x, A =

Clearly I and II are different thus A x, B # B X, A; so the
subset semigroup topological spaces T, and T, are non

commutative.

However both T, and T~ contain many subset semigroup

[\
W NN W N

t

—_— W = W
>~ &
N—

AW
- &
N—

N S L
—_— W N W
w

1

1

1
2 3 4
3 4 2

|

|

—_
W N = N

1 2
2 3

topological subspaces which are commutative.

Example 2.30: Let S = {Collection of all subsets from the

semigroup

S~ W o Now

3
1

i
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c
f|la,b,c,d, e f,ghieS;xDy4}}

a
(P, x,)=4|d
g 1

s o o

be the subset semigroup. S is of finite order. S is a non
commutative subset semigroup.

Further T,, T, and T, are finite subset semigroup
topological spaces which are Smarandache. T_ and T, are
finite subset subsemigroup Smarandache non commutative
topological spaces.

[ (La) (p.D)  (Lb) ]
LetA=3| (L) (p,,1) (Lb*) |} and
(LD (P, (p,5b7)

[(p,b) (p3,D) (L) ]
B=1| (L) (p,,1) (Lab®) |} € T, (or T,).
| (Lab)  (ps,1) (py»ab) |

We show A x, B #B x, A.

Consider

(La) (p, ) (Lb)
Ax,B=3 (L) (p,,1) (1Lb*) [} xu
1LY) (ps,D) (py,b))

(p1,b) (p5,)  (La)
LD (pe.D) (L,ab%)
(1,ab)  (ps,1) (p,.ab)
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owbere (1= [1 23 1 2 3 12 3
where {1 = , P1 — , P2 = 5
123 i3 22T s 2

1 2 3 123 1 2 3
= ’: an: .
PPy 3P 3 PB57l3 1 o

(p;,ab)  (ps,1) (I,ba) |
= (L1) (p,,1)  (1,b%ab%) 1
(1,b’ab) (p;,b*) (ps.b’ab)

(b)) (ps,) (L) |
Bx, A=3| (L) (p,.1) (L,ab®) |} x,
(1,ab)  (ps,1) (p;,ab) |

La) (p,)  (Lb)
LD (D) (LD
LbY) (0,1 (py,b)

(p;,ba)  (ps,1)  (Lab)
= (1L,1) (p;.)  (1,a) LI
(La) (p, ’bz) (p;»2)

Clearly I and II are distinct so A x, B # B x, A, hence T,
and T, are non commutative subset semigroup topological
spaces.

Next if we replace the semigroup by a group in the
definition 2.1 then we define S to be a group subset semigroup.
We also define T,, T, and T, as group subset semigroup
topological spaces of S.

We will just illustrate them by a few examples.
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Example 2.31: Let

S = {Collection of all subsets from the group G =R\ {0}, x} be
the group subset semigroup. T,, T, and T, are group subset
semigroup topological spaces of infinite order which is
commutative.

A=1{4,8, 3,7+1,0} and
B={2,1/4, V19 ,3,13,1} € S

AxB =1{4,8 3,J7+1,0} x {2, 1/4, 19 ,3, 13, 1}
= {4,8,\/3,4/7+1,0,16, 24/3,2+ 247, 1,
2,334, J7+1/4, 419, 819, /57,
J7x19+ 19, 12,24, 343, 347 +3,
413,813, V39, V71x13+ 13} e T,

(and T).

All of the spaces are of infinite order and T,, T, and T~
have infinite number of subset semigroup topological subspaces
and all of them are infinite order except.

W = {Collection of all subsets from the subgroup {1, —1}}
cS.

W = {0, {1}, {-1}, {1, -1}} < S is a subset semigroup.

T, TV and TV is a group subset semigroup topological

o °

subspaces of finite order.

{1’_1}

{1} =1}

is the tree associated with T." .
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Example 2.32: Let

S = {Collection of all subsets from the group S;} be the group
subset semigroup. Clearly S is non commutative. T,, T, and T
are group subset semigroup topological spaces. T, and T are
non commutative and all the three spaces are of finite order. All
the three spaces have group subset semigroup topological
subspaces some of which are commutative.

Example 2.33: Let

S = {Collection of all subsets from the group D,y x S; x As} be
the group subset semigroup. S is non commutative and is of
finite order. T, T, and T, are group subset semigroup
topological spaces of finite order. However the spaces T and
T~ are non commutative but both contain commutative
subspaces.

Now having seen examples of group semigroup subsets of
infinite and finite order and their related group subset
topological semigroup spaces we can also define set ideals
subset semigroup topological spaces of subset group semigroup.

We will illustrate this situation by some examples.

Example 2.34: Let
S = {Collection of all subsets from the semigroup (Z,, x)} be
the semigroup.

Let B = {0, 3, 6, 9} < {Z», x} be the subsemigroup of
{Z15, x}. Now let
M = {Collection of all set ideals of S over the subset group B}.

M can be given a topology and T, T" and T° will be
known as the subset set ideal subsemigroup topological spaces

associated with the subsemigroup B; where T = (M’ = M U
{0}, U,N}, TO = {M, U, x} and T2 = {M’, ", x}.
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By = {0, 1, 11} < (Z15, x) is a subsemigroup of Z,.
Collection of all set ideals of S over (or relative to B,) is
M, = {{0}, {0, 1, 11}, {2, 0, 10}, {3, 0, 9}, {0, 4, 8}, {0, 5, 7},
{0, 6}, {0, 1, 11,2, 10}, {0, 1, 11, 6}, {0, 1, 11, 3,9}, {0, 1, 11,
4,8}4,1{0,1,11,5,7},. {0, 2, 10, 3, 9}, {0, 2, 10,4, 8}, ... {0, 1,
2,3,4,5,6,7,8,9,10, 11}}.

NowTM, T and T are subset set ideal subsemigroup
topological spaces relative to the subsemigroup B, = {0, 1, 11}.

Let B, = {0, 4} < (Z1,, %) be a subsemigroup of Z,.

The collection of all set ideal of S over the subsemigroup B,
be M, then M, = {{0}, {0, 1, 4}, {0, 2, 8}, {0, 3}, {0, 4}, {0, 5,
8}, {0, 6}, {0, 7,4}, {0, 8}, {0, 9}, {0, 10, 4}, {0, 11, 8} ..., {0,
1,2,...,11}} < S gives T;wz, TS/IZ and Tffz as the set ideal
subset semigroup topological spaces relative to the
subsemigroup B, = {0, 4}.

Suppose {0, 6} < Z, is a subsemigroup of Z;;. We can
have M3 to be the collection of all subset semigroup S over Bs;
M; = {{0}, {0, 2}, {0, 3, 6}, {0, 4}, {0, 6, 5}, {0, 7, 6}, {0, 8},
{0, 6}, {0, 9, 6}, {0, 10}, {0, 11,6}, ... {0,1,2, ..., 11}} =S'is
such that T, T" and T are the set subset ideal
semigroup topological spaces of S relative to the subsemigroup
B; = {0, 6}. Take B4 = {1, 5, 0} the subsemigroup of S. Let M,
= {Collection of all subset set ideals from S relative to the
subsemigroup}.

M, = {{0}, {0, 5, 1},12, 10, 0}, {4, 8, 0}, {6, 05, {7, 11, 0},
{9,0}, {0, 1, 5,9}, {0, 3,9}, {0,2, 10,9} ... {0,1,2,3,4,5, ...,
11} and T, TV and T are the set ideal subset topological

semigroup spaces of S relative to the semigroup B4 = {0, 1, 5}.

Similarly if we take Bs = {0, 7, 1} < Z;, to be the
subsemigroup we take Ms = {Collection of all set ideals of S
over the subsemigroup Bs = {0, 1, 7}} = {{0}, {7, 0, 1}, {2, 0},
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3,7, 1,0}, {0,7, 1,4}, {1,2,7,0}, {8, 0}, {0, 8, 1, 7}, {0, 3,
9}, {0,7,1,9,},...., {0, 1,2,3.4,5, ..., 11}}. T, T and

U
TA’IS are subset set ideal semigroup topological subspaces of S
relative to the subsemigroup Bs = {0, 1, 7} < Zy».

Example 2.35: Let

S = {Collection of all subsets from the semigroup Z,o, x} be the
subset semigroup. T,, T, and T. be subset semigroup
topological spaces of S.

Let P, = {1, 9} < Z,, be a semigroup of Z,.

{10}, {1, 9}, {2, 8}, {3, 7}, {4, 6}, {5}, {0, 1, 9}, {0, 2, 8},
{0, 3, 7}, {0, 4, 6}, {0, 5}, {0, 1,2, 8,9}, {0, 1,9, 5}, ..., {0, 1,
2,3,4,5,6,7,8,9}} =My, the collection of all subset set ideal
semigroup over the subsemigroup P;.

T, T and TM be the subset set ideal semigroup

[

topological spaces over the subsemigroup P, = {1, 9} < Z,,.

Take P, = {0, 1, 9} < Z;o be the subsemigroup M, =
{Collection of all subset ideals of S over the semigroup P, = {0,
la 9} - ZIO}} = {{0}’ {Oa 1’ 9}a {0’ 2a 8}’ {Oa 3: 7}, {0: 45 6}:
{0, 5%, {0, 1,9, 2, 8}, {{0,2,8,1,9}, {0,5,1,9}, ..., {0, 1, 2,
3,...,9}}cS.

T, TV and T are the subset set ideal semigroup

[} V)

topological spaces over the subsemigroup P,.
Itisclear T = T2 or TV = TM or T = T,

Take P; = {6} < Z, is a subsemigroup of Zq.

Let M; = {Collection of all subset ideals of S over the
subsemigroup P3 = {6}} = {{0}, {6}a {05 6}5 {1: 6}, {Oa 19 6}5
{2}, {2, 0}, {0,2, 1, 6}, {3, 8}, {1, 3, 8, 6}, {0, 3, 8}, {4}, {0,
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4}, {0, 1, 4, 6}, {5, 0}, {0, 5, 1, 6}, {0, 5, 6}, ..., {0, 1, 2, ...,
91} =S.

TV, TV and T are subset set ideal semigroup

topological spaces related to the subsemigroup of Z;,.

Let My = {Collection of all set subset ideal over the
subsemigroup Py = {1, 6} < Z;5}} = {{0}, {6}, {0, 6}, {1, 6},
{0, 1, 6}, {5, 0}, {0, 5, 6}, {0,5,6,1},...,{0,1,2,...,9}} = S.

Now TM, T and TM¢ are subset set ideal semigroup

topological spaces over the subsemigroup {1, 6}.

We see T, TV and T are distinctly different from

TV, T and T respectively.

It is pertinent to keep on record that we can have as many
subset set ideal semigroup topological spaces as that of the
number of subsemigroup in the semigroup. This is one of the
advantages of using the notion of subset set ideal semigroup
topological spaces.

Example 2.36: Let
S = {Collection of all subsets form the semigroup {Z, x}} be
the subset semigroup.

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

We have infinite number of subsemigroup in (Z, x) hence
we can have infinite number of set ideal subset semigroup
topological spaces over these subsemigroup in (Z, x).

Example 2.37: Let S = {Collection of all subsets from the
semigroup P = {(a;, ay, ..., aj0) | & € As, 1 <1< 10}}} be the
subset semigroup. Associated with S we have several subset set
ideal topological semigroup spaces which are non commutative.
Thus non commutative subset set ideal topological spaces can
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be got using non commutative semigroups and their
subsemigroups.

Example 2.38: Let S = {Collection of all subsets from the
semigroup

P= a; € Z; 1 <1< 6 under the natural product x,} }

be the subset semigroup. T,, T, and T be the subset semigroup
topological space.

TH, T% and T be the subset set ideal semigroup

topological space over the subsemigroup P;, 1 <i < oo. Thus we
have infinite number of subset set ideal semigroup topological
spaces relative to the subsemigroups of P.

Now having seen subset set ideal semigroup topological
spaces we now proceed on to study and describe the topological
spaces which are subset ideals.

Recall if Z;; is a semigroup under product, all
subsemigroups of Z;, are not ideals, for P, = {0, 1, 11} c Z, is
a subsemigroup but is not an ideal of Z;,. The ideals of Z, are
{0} = Il, 12 = le, I3 = {0, 2, 4, 6, 8, 10}, {0, 6} = I4, 15 = {0, 4,
8} and I = {0, 3, 6, 9} are the only ideals of Z,.

We can give two operations on them U and M. Regarding
N it is closed; we see (I; U I;) is the ideal generated by the two
ideals I; and I;.
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Thus W = {1, [}, I, I3, 14, I5, Is and so on} < S form a usual
topological space under ‘U’ and M.

Now Ty = {W, U, *} and T~ = {W', n, *} are the other
ideal subset topological spaces of S as W is basically a subset
collection of S.

Now if we take I and Is we see
Iy * 15, = {0, 4, 8} * {0, 3, 6,9} = {0} and I » I5s = {0} and
lguls= ({0,4,8,3,6,9})is an ideal of Z,.

Iuly=1{0,4,8} U {0,6}
={0,4,8, 0, 6} is again an ideal of Z,.

Thus we have all the three topological spaces associated
with ideals of Z,.

Suppose we take (Zs, x) the ideals of Z¢ are {0, 3} {0}, {0,
2,4}, {Ze},(0,2, 4, 3). SoM= {{0}, {0, 3}, {0, 2, 4}, (0, 2, 4,
3), {Zs}} < S has topological structure relative to U, n so T,
usual space T, and T, associated special spaces.

The tree associated with M is

Zg

{072’453}

{0,2,4} {0,3}

(0 0}
Let A=1{0,2,3,4} and B= {0,3} e M.

v {0, 3}
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ANB = {0,2,3,4} N {0, 3}
{0, 3}.

A*B

0,2, 3,4} * {0, 3}
= 10, 3}.

Let A = {0, 2,4} and B= {0, 2, 4, 3}

A*B =1{0,2,4} * {0,2,4,3}
={0,4,2} and

ANB ={0,2,4} n {0, 2,4, 3}
={0,2,4}.

So in this subset semigroup of the semigroup Z.

Wesee T,=T,=T..

Consider (Zy,, x) the ideals of Z;; are M = {{0}, Z1,, {0, 6},
{0, 3, 6,9}, {0,4, 8}, {0,2,4, 6,8, 10}, {0, 4, 6, 8}, {0, 3, 6,9,
4,8%,1{0,2,4,6,8,10,3,9}}.

LetA =1{0,3,6,9} and
B =1{0,4,8} e M.

ANB={0,AUB=1{0,3,6,9,4,8 and A * B = {0}.

AUB =1{0,2,3,4,6,8,9, 10}.
ANB ={0,6}.
A*B ={0,6}.

Thus TV'=TY = TM.

o @



Special Types of Subset Topological Spaces using ... | 53

Hence we leave it as an open problem whether if we take
ideals of a subset semigroup; will T = T = T ; where M is
the collection of all ideals of the semigroup (P, *)?

Let S = {Collection of all subsets from the semigroup (P,
x) = {(a, az, a3) | a; € Z4, 1 <1< 3. be the subset semigroup.

The ideals of (P, x) are {(0, 0, 0)}, {(0, 0, 0), (2, 2, 2)} {(0,
0,0), (1, 1, 1) (2,2, 2)} {(0, 0, 0), (2, 0, 0)}, {(0, 0, 0), (1, 1, 1),
(2,2,2),(3,3,3)},{(0,0,0), (0,2, 0)}, {(0, 0, 0), (0, 0, 2)} {(0,
0, 0), (2, 2, 0)} {(0, 0, 0), (2, 0, 2)}, {(0, 0, 0), (0, 2, 2)} {(0, 0,
0), (1,0, 0), (2, 0, 0), (3, 0, 0)} and so on.

So we have a very large subset contributing for the subset
topological space.

For instance if we take S = {Collection of all subsets from

the semigroup (P, x) = {[al}
a2

aj, a € Zs}} .

The ideals of P are

[
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s ([N Ha e =
son={[J]}

{ER BB

(NI

Further A U B is not an ideal only (A U B) generated as an
ideal is an ideal.

wn [

A*B#=ANB.

Thus we see in all case the three subset ideal topological
semigroup spaces T., T' and T. need not be identical. This

is more so when the semigroup is constructed using a field like
Z5 and so on.

Let (P, *) = {(a1, ay, a3) | & € Z3, 1 <1 < 3}} be the
semigroup
S = {Collection of all subsets form the semigroup (P, *)} be the
subset semigroup. The ideals of (P, *) are M = {(0, 0, 0)}

{(0,0,0),(2,2,0), (1,1, 1),(1, 1, 0), (2, 2, 2), (0, 0, 1), (O,
0,2),(1,0,2),(2,0,2),(,0,1),(2,0,1), (1,0, 1)}, {(0, 0, 0),
(1, 0, 0), (2, 0, 0)}, {(0, 0, 0), (0, 1, 0), (0, 2, 0)}, {(0, 0, 0), (O,
0, 1), (0, 0, 2)}, {(0, 0, 0), (1, 1, 0), (1, 0, 0), (0, 1, 0), (0, 2, 0),
(2,0,0), (2,2, 0)}, {(0,0,0), (0,0, 1), (0, 1, 1), (0, 1, 0), (0, 2,
2), (0, 2, 0), (0,0, 2), (0, 2,2)} {(0,0,0),(2,0,0),(0,0,2), (0,
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0, 1), (1, 0, 1), (1, 0, 0), (2, 0, 2)} , {(0, 0, 0), (1, 0, 2), (2, O,
1)}and so on.

Several ideals of (P, *) are gotand T # T or T # Tg or
T, = Tg.

Thus it is easily verified we get subset ideal topological
semigroup spaces T., T' and T..

Study in this direction is very innovative and interesting for
we see in certain semigroups T.= T' = T. in certain cases

T., T, and T. are distinct. So it is an open problem to

characterize those semigroups for which T' = T. = T.. Also
when willA "B=A *B forall A,B € S.

We suggest the following problems for this chapter.

Problems:

1.  Find some special features enjoyed by subset semigroup
topological spaces T,, T_ and T of a subset semigroup S
of finite order.

2. Suppose S is a subset semigroup of finite order find the
trees associated with the subset topological semigroup
spaces T,, Ty and T .

(i)  Are the three trees associated with T,, T, and T,
distinct or the same?

(i1))  Can all the three trees associated with T,, T, and T
be identical? Justify your claim.

3. Let
S = {Collection of all subsets from the semigroup S(3)}
be the subset semigroup.
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(@)
(i)

(iii)
(iv)

Find o(S).

Show T, and T., the subset semigroup topological
spaces are non commutative and are of finite order.
Find all subset semigroup topological subspaces of
T,, T, and T~ which are commutative.

Find all subset semigroup topological subspaces of
T, and T-.

4.  Let S; = {Collection of all subsets from the semigroup
P = {(a), as, a3, a4, as, a6) | 8 € Zy, x; 1 <1< 6} be the
subset semigroup.

(i)  Study questions (i) and (iii) of problem 4 for this S;.
(i) Prove T, and T~ contain subset topological
semigroup zero divisors.
(iii)) Is T,, Ty and T~ Smarandache subset semigroup
topological spaces?
5. Let S, = {Collection of all subsets from the matrix
"2 ]
a, a,
3 aS a’é
semigroup P under natural product x,; P =
a, ag
a9 a10
aI 1 a12

a; € Zg x Zy10; 1 <1< 12} } be the subset semigroup.

Study questions (i) and (iii) of problem 4 for this S,.

6. Let S = {Collection of all subsets of the semigroup
P = (Zy4, x)} be the subset semigroup.
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(i)  Find all subsemigroups M; of P.
(ii)) Find all subset set ideal topological semigroup

subspaces T, TM and TV over the

subsemigroup M;.
(i) Find o(S).

Let S = {Collection of all subsets from the semigroup
C(Z,4)}be the subset semigroup.

Study questions (i) to (iii) of problem 6 for this S.

Let S = {Collection of all subsets from the semigroup
C({(Z19 WD)} be the subset semigroup.

Study questions (i) to (iii) of problem 6 for this S.

Let S = {Collection of all subsets from the semigroup

M= a1 aZ
a, a,

product x,.

a; € A4, 1 <1< 4}} under the natural

Study questions (i) to (iii) of problem 6 for this S.

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

semigroup (P, x,) = 4| a, || ai€ Ziox Z;5, 1 <1<7}} be
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11.

12.

13.

14.

the subset semigroup.
Study questions (i) to (iii) of problem 6 for this S,.

Let S = {Collection of all subsets from the semigroup

(M. x,) = (al a, .. a7]
a; a, .. a,

1 <i<14}} be the subset semigroup.

a e C(Zs u 1)),

Study questions (i) to (iii) of problem 6 for this S.

Let S = {Collection of all subsets from the semigroup

M, xa) =12, a, a; a,||aeDyxAs

1 <1<20, x,}} be the subset semigroup.
Study questions (i) to (iii) of problem 6 for this S.

Enumerate any of the interesting properties associated
with subset set ideal semigroup topological spaces of T.",
T and TY.

Enumerate and differentiate between T and T for
any non commutative subset semigroup of finite order.
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Let S = {Collection of all subsets from the semigroup
al a2
a, a, .

(P, *)= ) ) a; € Zyg, Xy 1 <1520}

19 20

be the subset semigroup.

(i)  Find o(S).

(il))  Find all subset semigroup topological spaces T,, T,
and T .

(ii1) Find the subset semigroup topological subspaces of
T,, T, and T .

(iv) Prove Ty and T, has subset semigroup topological
zero divisors.

(v) Find all subsemigroups of (P, *).

(vi) Find corresponding to each of the subsemigroup P;
the subset set ideal semigroup topological spaces
TV, T% and T".

(vit) Can Ty (and T~) have subspaces W; and W; such

0
that Wi x Wy=<| . |¢?



60 | Special Type of Subset Topological Spaces

16. Describe the special features enjoyed by Smarandache
subset semigroup topological spaces T,, T and T-.

17. Let S = {Collection of all subsets from the semigroup

(P,*)=1]a;, || a€(Zs,*); 1 <1< 6}} be the subset

semigroup (* is the x, mod 5).

(@)
(i)

(iii)

(iv)

™)

(vi)

(vii)

(viii)

(ix)

Find all ideals of the semigroup (P, *).

Using the collection of ideals M of the semigroup
(P, *) find T, TV and TV .

Is TV = TM, and TV # T and T = TM?
Find o( Tﬁ/l ).

Compare Tg[ with T, T::A with T~ and T(fv[ with
T,.

Find all subset semigroup topological zero divisors.

Is S a Smarandache semigroup?

Is ™

(U

topological spaces?

TY and T)" S-subset ideal semigroup

Find all subsemigroups of (P, *).
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19.

20.
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(x) Find all subset set ideal semigroup topological
spaces over these subsemigroups.

Let S = {Collection of all subsets from the semigroup

a, a,
a, a,
(P, *)=<las a || ae€Zs *);1<i<10}}
a; a4
ay

be the subset semigroup.
Study questions (i) to (x) of problem 17 for this S.

Let S = {Collection of all subsets from the semigroup

a, a, .. a,
(P,®)=1qla,, a, .. ay,||aeZs*);1<1<30}}
A, Ay ... Ay

be the subset semigroup.
Study questions (i) to (x) of problem 17 for this S.

Let S = {Collection of all subsets from the semigroup

(P,*)=13| a, || & € Zis x, Zos; 1 1< 10}}

be the subset semigroup.
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21.

22.

23.

24.

Study questions (i) to (x) of problem 17 for this S.

Let S = {Collection of all subsets from the semigroup
a; € Zg(S(4)) under x,,

1 <1< 16}} be the subset semigroup.
Study questions (i) to (x) of problem 17 for this S.

Let S = {Collection of all subsets form the semigroup

20
P= {Z:aixi
i=0

lezl, aiEZMXZ%,OSiSzO}}

be the subset semigroup.

Study questions (i) to (x) of problem 17 for this S.

Let S = {Collection of all subsets form the semigroup
P={(a;, a, ..., a7) | 8, € C(Z30) 1<1<7}} be the subset
semigroup.

Study questions (i) to (x) of problem 17 for this S.

Let S = {Collection of all subsets from the semigroup

[a, a, a, |
a, a, . a,
P, *)=1la; a, ... a, || aeC(Zuy)xC(Zn)
a22 a23 a28
_aZ9 a30 a35_
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26.

27.

28.

29.
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1 <1<35}} be the subset semigroup.
Study questions (i) to (x) of problem 17 for this S.

Let S = {Collection of all subsets from the semigroup

a a a
_ 1 2 10
(Pa *) - |: j|
a; A, ... Ay

be the subset semigroup.

a; € C(Zs3); 1 £1<20}}

Study questions (i) to (x) of problem 17 for this S.

Let S = {Collection of all subsets from the semigroup
(P, *)=(Z" U {0}) S3} be the subset semigroup.

Study questions (i) to (x) of problem 17 for this S.

Let S = {Collection of all subsets from the semigroup
(P, *)=(R" U {0}) Dy7 x S7) } be the subset semigroup.

Study questions (i) to (x) of problem 17 for this S.

Let S = {Collection of all subsets from the semigroup
(P, *)=(Z" U {0}) S(5)} be the subset semigroup.

Study questions (i) to (x) of problem 17 for this S.

Let S = {Collection of all subsets from the semigroup
(P, *)=(Z" U {0}) S; x D,} be the subset semigroup.

Study questions (i) to (x) of problem 17 for this S.
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30.

31.

32.

33.

Let S = {Collection of all subsets from the semigroup

(P,*)=1la, a, a,||laeZ U{0})S;xDys,

1 <i< 15} be the subset semigroup.
Study questions (i) to (x) of problem 17 for this S.

Let S = {Collection of all subsets from the semigroup

(P,*)=1la, a, a,||laeZ U{0})Sy,1<i<21}

be the subset semigroup.

Study questions (i) to (x) of problem 17 for this S.

Let S = {Collection of all subsets from the semigroup
(P, *)=M, *)=(Q U {0})x Z" U {0} (S3x Zpg), 1 <i
<18} be the subset semigroup.

Study questions (i) to (x) of problem 17 for this S.

Let S = {Collection of all subsets from the semigroup
(Z20, )} be the subset semigroup.
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35.

36.

37.

38.
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Study questions (i) to (x) of problem 17 for this S.

Does S have any special features when a group is used
instead of a semigroup?

Let S = {Collection of all subsets from the semigroup
S; x Dy 7} be the subset semigroup.

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

Distinguish between subset semigroups when semigroup
is used and when a group is used.

Let S = {Collection of all subsets from the semigroups
S(5) x (Zy0, )} be the subset semigroup.

Can we see S is a S-subset semigroup?

What are the special features enjoyed by the topological
spaces by using S-subset semigroup?

Let S = {Collection of all subsets from the semigroup
M={(ay,...,a9)|a; € S7, 1 <1 <9} be the subset semigroup.

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

Let S = {Collection of all subsets from the semigroup

[ a, a, .. ag i
a7 a’8 a'12
M=<la; a, .. a,/||a €D, Si»,1<1<30}be
a'19 a20 aZ4
a25 a26 a30_

the subset semigroup.
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39.

(i)  Study questions (i) to (x) of problem 17 for this S.
Let S = {Collection of all subsets from the semigroup
al

a, )
M= . a,€ 7S, 1<i1<9}

be the subset semigroup.

(i)  Enumerate all the special features enjoyed by S.



Chapter Three

SPECIAL TYPE OF SUBSET
TOPOLOGICAL SPACES
USING SEMIRINGS AND RINGS

In this chapter for the first time we introduce the notion of
different types of subset topological spaces using semirings (or
rings). However subsets of a ring have only the algebraic
structure which can maximum be a subset semifield or a subset
semiring. When we use rings to get subset semiring / semifield
we call them as subset semiring of type 1.

Let R be a ring, S the collection of all subsets from R. S is
the subset semiring of type L.

We give examples of them.

Example 3.1: Let
S = {Collection of all subsets from the ring Z;,} be the subset
semiring of type .

Example 3.2: Let
S = {Collection of all subsets from the ring ZsSs} be the subset
semiring of type I. S is non commutative.



68 | Special Type of Subset Topological Spaces

Example 3.3: Let
S = {Collection of all subsets from the ring Z;5s x Z3s} be the
subset semiring of type I.

Example 3.4: Let

S = {Collection of all subsets from the ring Z;s (S; x D7)} be
the subset semiring of type I. S is non commutative but of finite
order.

Example 3.5: Let S = {Collection of all subsets from the ring
R} be the commutative subset semiring of infinite order.

Example 3.6: Let
S = {Collection of all subsets from the ring ZS;} be the subset
semiring of infinite order and is non commutative.

Example 3.7: Let

S = {Collection of all subsets from the ring Z(S(3) x D,5)} be
the subset semiring of type I of infinite order which is non
commutative.

Example 3.8: Let S = {Collection of all subsets from the ring
M = {(a, a, ..., a0) | & € ZSg} 1 <1 < 10} be the subset

semiring of type [ which is non commutative has zero divisors.

Example 3.9: Let S = {Collection of all subsets from the ring

M= a € ZgS7; 1 <i<6}}

be the subset semiring of type I which is non commutative of
finite order.
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Example 3.10: Let
S = {Collection of all subsets from the ring ZS(5)} be the subset
semiring of type I. S is non commutative and of infinite order.

Example 3.11: Let S = {Collection of all subsets from the ring

M, x)=+|a a, ay, ||a € ZS3);

4 ap 43 Ay A

9

1<i<15))

be the subset semiring of type I of finite order which is non
commutative.

Example 3.12: Let S = {Collection of all subsets from the ring

a, a
M — 1 2
a, a,
be the subset semiring of type I of finite order and is non
commutative.

ai € Z36(S3 x Dajy); 1 <1<4}}

Example 3.13: Let S = {Collection of all subsets from the ring
(R U I) (g) where g* = 0} be the subset semiring type I of
infinite order and commutative.

Example 3.14: Let S = {Collection of all subsets from the ring
C(Z1o) (g1, - g3) where gf =0, g; = &, g5 =23 8 = gi&i =

0; 1 <1,j<3,1#j} be the subset semiring of type | of finite
order .
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Example 3.15: Let S = {Collection of all subsets from the ring

a, a,
a, a,
M=<la;, a,|laaeC({ZsUl))S;1<1<10}}
a;  ag
L3 o

be the subset semiring of type I of finite order which is non
commutative.

Example 3.16: Let S = {Collection of all subsets from the ring.

ai € C(Zip U 1I) (Dyo x S(4)}}

P= {i ax'
i=0

be the subset semiring of type I of infinite order which is non
commutative.

Example 3.17: Let S = {Collection of all subsets from the ring

a € (ZUI) Ss}}

M= {i ax'
i=0

be the subset semiring of type I of infinite order which is non
commutative.

Example 3.18: Let S = {Collection of all subsets from the ring

aieZ4><Z3><Z7}}

N= {i ax'
i=0

be the subset semiring of type I of infinite order.
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Now we just define the possible types of subset semiring
topological spaces of type 1.
We will first denote by an example, then define.

Example 3.19: Let
S = {Collection of all subsets from the ring Z} be the subset

semiring of type I. To, T', T T., T" and T, where

To={S"=Su{p},u, N}, T) =1{S, U, +}, T] = {§'=

U {0}, N, +}
T, ={S,u, x}, T:={S8' N, x} and T, = {8, x, +}.

We will test whether all the six topological subset semiring
spaces are distinct are identical.

Take A= {4,6,5,7,1} and B= {3,2,0, 18,6,5} € T..

ANnB = {4’675:77 1} N {3:270, 1876:5}
= {6, 5} are in T,.

LetA,Be T’ ={S,u,+}.

A+B =1{4,6,57,1} +{3,2,0,18,6,5}

={4,6,5,7,1,9,8,0,22,24,23,25,19, 10, 12,
11,13} arein T’ .

We see T, and T  are distinct as ring subset semiring
topological spaces.

| 71
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Consider A,B e T .

A+B =1{4,6,5,7,1} x{3,2,0,18, 6, 5}
= {0, 8, 12, 18, 15, 21, 3, 10, 14, 2, 72, 108, 90,

126, 18, 24, 36, 30, 42, 6, 20, 35, 5} are in T .

Clearly T is different from the two subset ring topological

semiring spaces T, and T .
Now consider A,B e T'={S', N, +}.

AnNB=1{6,5}and

A+B =1{546,7,1,9,8,0,22,24, 23, 25, 19, 10, 12,
11,13} arein T .

Thus T is different from T', T" and T, as topological
spaces.

Consider A, B e T: ={S', n, x}
AnNB=1{6,5}and A xB={0,8, 12,18, 15,21, 3, 10, 14,
2,72,108, 90, 126, 18, 24, 36, 30, 42, 6, 20, 35,5} € T..

We see T is distinct from T, T', T and T, as subset
ring semiring topological spaces.

Finally let A, B € Ty = {S, +, x}.

A + B and A x B are given above. Clearly T is different
from the subset ring semiring topological spaces T,, T, T ,

T and T .
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Example 3.20: Let
S = {Collection of all subsets from the ring Z;o} be the subset

semiring of type I. Let T,, T, T, T.,T. and T, be subset
ring semiring topological spaces of S.

Let A,B € T, = {S, U, N} where
A=1{2,5,6,3}and B=1{5,0,1,8,7} € T..

AUB ={2,5,6,3} U{50,1,8,7}
=1{2,5,6,3,0,1,8,7} and

AnB =1{2,5,6,3} n{5,0,1,8,7}
= {5} are in T,.

LetA,Be T;

{2 3} +1{5,0,1,8,7}
:{2, s :337707 1,8,4,9} and

AUB =1{2,5,6,3} U {5,0, 1,8,7}
={1,2,5,6,3,8,7,0} arein T .

We have T, is different from the subset ring semiring
topological space T .

LetA,Be T ;

AUB = ,31U {5,0,1,8,7})

6,3
2,3,4,5,6,7,8} and

{2, 5,

{0, 1,

AxB =1{2,5,6,3} x{5,0,1,8,7}
={0,5,2,6,3,8,4, 1} arein T .

T’ is different from T’ and T, as subset semiring ring
topological spaces.
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LetA,Be T ;

ANB=1{2,5,631{50,1,8 7} = {5 and

arein T  and T is different from T, T and T, as subset ring
semiring topological spaces.

LetA,Be T ;
ANB={5} and

AxB ={2,5,6,3} x{5,0,1,8,7}
:{09295,6,3:8:4,1} S T;

We see T is distinctly different from T', T, T and T,
as subset semiring ring topological spaces.

Consider A, B € T,

A+B ={2,5,6,3} +{50,1,8,7}
= {2, 5’ 67 3: 77 17 8, 4) 97 0} and
AxB =1{2,5,6,3} x{5,0,1,8,7}
={0,2,5,6,3,4,8, 1} are in T,.

Thus T is different from T, T', T', T. and T, as subset

n

ring semiring topological spaces.

Example 3.21: Let
S = {Collection of all subsets from the ring C(Z;7)} be the
subset semiring of type . We have six different subset ring

semiring topological spaces T,, T, T, T', T: and Ts.

All of them are of finite order.
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Example 3.22: Let

S = {Collection of all subsets from the ring ZsS,} be the subset
semiring of type I. We have T,, T', T, T, T: and Ts are
the six subset ring semiring topological spaces of S. We see
T+

v

T and Ts are the three subset ring semiring topological
spaces which are non commutative.

Example 3.23: Let

S = {Collection of all subsets from the ring (Zs x Z;) A4} be the
subset semiring of type I. To, T', T, T , T and Ts are the
six different subset ring semiring topological spaces of S. T,
T? and Ts are the three non commutative subset ring semiring
topological spaces of finite order.

Example 3.24: Let S = {Collection of all subsets from the

polynomial ring

a; € R}}

M= {i ax'
i=0

be the subset semiring of type I.
Let A= {5x’+6x + 1, 3x* + 1, 15x* + 4} and
B={9x’+1,8x} € SifA,BeT,.

AUB ={5x+6x+1,3x*+ 1, 15x* +4} U {9x" + 1, 8x°}
={5x"+6x +1,3x>+ 1, 15x* + 4, 8x°, 9x” + 1}

and

ANB ={5x+6x+ 1,3+ 1, 15x* + 4} N {9x" + 1, 8x°}
= ¢ are in T,

So T, is a subset ring semiring topological space.
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LetA,Be T ;

A+B ={5x+6x+1,3x"+1,15x* +4} + {9x" + 1, 8x°}
= {9x’ +2+ 5%+ 6x, 9x’ +3x*+2,9x’ + 15x* + 3,
8’ +5x° +6x + 1, 8x° +3x* + 1, 8x° + 15x* + 4}

and

AU B={5x+6x+1,3x>+1, 155" +4} U {9x" + 1, 8x"}
= 5%’ +6x+1,3x°+1,5x* +4,9x" + 1, 8x°} are
in T ;

T, is different from T' as subset semiring topological
space.

A+B = {5 +6x+1,3x>+ 1, 15x* + 4} + {9x" + 1, 8x°}
= {Ox’ +5x° + 6x +2,3x* +9x’ +2,9x” + 15x* + 3,
8x° + 15x4+4}

and

ANB = {5 +6x+1,3x*+1,15x* +4} n {9x" + 1, 8x°}
= ¢ arein T  and T® are different as subset ring
semiring topological spaces.

LetA,Be T}

AxB ={5C+6x+1,3x+1,15x* +4} x {9x" + 1, 8x°}
= 40x" + 48x° + 8x°, 24x” + 8x° + 120x° + 32x°,
GBx>+1) (9x’+ 1) (55> + 6x + 1) (9% + 1), (15x*
+4) (9x’ + 1)} and

AUB = {5 +6x+1,3x*+ 1, 15x* +4} U {9x’ + 1, 8x°}
= {55+ 6x+1,8%°, 3x* + 1, 15x* + 4, 9x" + 1}
andin T .
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T is different from T,, T and T' as subset ring semiring

o)

topological spaces.
LetA,Be T".

AxB ={5x+6x+1,3x>+1, 155" +4} x {9x" + 1, 8x’}
= {40x® + 48x° + 8x°, 24x” + 8x°, 32x’+ 120x°,
45x"0 + 54x% + 9x” + 5%° + 6x + 1, 27x° + 3x% +
9x"+ 1,4+ 15x* + 36x" + 135x""} and

ANB ={5x°+6x+1,3x*+ 1, 155" +4} N {9x" + 1, 8x"}
= {¢} arein T..

T~ is different from the subset ring semiring topological
spaces T, T, T® and T, .

Similar T, = {S, +, x} is also a subset ring semiring
topological space of S. All the six topological spaces are
distinct and of finite order. Further all the six spaces are
commutative.

Example 3.25: Let S = {Collection of all subsets from the ring

R= a,e€Z;1<i<8}}

ag

be the subset ring semiring.
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T, T, T

U

T:, T and Ts are the six subset ring

n

semiring topological spaces of S.

We have subset zero divisors and subset ring semiring
topological subspaces M; and M, such

M1XM2:

SO © O oIl o ol o

We have many such subspaces of T (or T or Tj).

Consider M; = {Collection of all subsets from the subring
super matrix

a, a3 € Z}}

Plo o o o #P|lo
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and M, = {Collection of all subsets from the subring super
matrix

o|lo o|®

B= a,€Z;1<i<3}}

o
5]

o|lo p

be the subset ring semiring topological subspaces of T (or T
or T").

We see M; x M, =

SO © O olo oo

Let N; = {Collection of all subsets from the super matrix
subring
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Plo o|lo

C= a;€Z;1<i<4}} and

o o
)

oo
N

N, = {Collection of all subsets from the super matrix
subring

a;a € Z}}

Plo o o ol P|o

be the subset ring subsemiring topological subspaces of T,
(or T or T ) are such that

N1XN2:

SO © O olo olo
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Example 3.26: Let S = {Collection of all subsets from the
super matrix ring

a, a aé}

a’lO all alZ

be the subset ring semiring super matrix of type I.

ae C(Zs); 1<i<12})

We see all the subset ring semiring topological spaces T,,
T, T, T:, T, and Ts are distinct.

S has subset ring semiring topological subspaces M; in T

0|0 0[O0 O O
(T, and T;) are such that M; x M; =
0{0 0[O0 O O

ifi#].

Example 3.27: Let S = {Collection of all subsets from the ring

a6 a7 aS a9 alO .

M = ai e C(Z, U) ; 1 <i<201}
all alZ a13 a14 alS
a16 a17 a18 a19 a20

be the subset ring semiring of type I. S has subset ring semiring
topological spaces T,, T, T, T., T  and T,.

S has subset ring semiring topological subspaces M; in T
(T’ and T ) (i varies) such that
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MiﬁMj: lflij

That is T, (T, T, T', T. and T;) has subset ring semiring
orthogonal topological subspaces.

Example 3.28: Let S = {Collection of all subsets from the
interval matrix ring {([a;, b;], [a2, b2], [a3, b3], [a4, bs]) | &;, b; €
C(Zy5); 1 £1<4}} be the interval subset ring semiring of type 1.

S has several subset zero divisors and S has subset interval
ring subsemirings say M;, M, such that

M, x M, = {([0, 0], [0, 0], [0, O], [0, O])}. S has subset
interval ring semiring topological spaces of type L.

Example 3.29: Let

S = {Collection of all intervals [a, b] where a, b € Z} be the
subset ring interval semiring. T,, T', T, T, T: and T, are
the 6 subset topological semiring space of type .

Example 3.30: Let S = {Collection of all subsets from the
interval matrix ring

[a,,b,]

[a,,b,]

M= al,b1€<ZUI>,1S1S10}}

[a10’b10]

be the subset interval ring semiring of type I.

P, = {Collection of all subsets from the subring
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[a,,0]
[a,,0] :
: ae(ZuUly;1<i<10}} S

[a,0,0]

be the subset semiring topological subspaces of T,, T, T,
T, T; and T..

Associated with S we have the subset interval semiring
topological spaces T,, T, T, T, T" and T,.

Example 3.31: Let S = {Collection of all subsets from the
interval ring {([a;, bi], [a2, b2] | [a3, b3] | [as, bs], [as, bs] | [as,
be]) | ai, bi € C(Z19); 1 £1<6}} be the subset ring semiring.

T, T', T, T., T: and T, are the subset ring semiring
topological spaces of S. All the six are distinct as topological
spaces.

All the six subset semiring topological spaces has subset
semiring topological subspaces.

Example 3.32: Let S = {Collection of all subsets from the
matrix ring

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

M — 11 11 12 12 20 20 ai, biEZ]z(gl,gz, g})’
[aZI’bZI] [aZZ’bZZ] [a30’b30]

[a;,b5] [a5,,b5] o [ay,by]

1<i<40; gf =0, g5 =g, 2=, &g =
ggi=0,1<1,j<3,i#j}}

| 83
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be the subset ring semiring of infinite order.

T, T', T,

(WA

topological spaces of S.

T:, T: and T, are the subset semiring

(@)

Example 3.33: Let S = {Collection of all subsets of the ring

[[a,,b,]]
[a,,b,]
[a;,b;]
M= | [a,,b,]||a;, bi € C(Zis LD ; 1 <i< T}
[a5,bs]
[a,,b,]
[a,.b,]|

be the subset ring semiring of type 1.

To, T, T

(U

T, T and Ts are subset ring semiring

m

topological space of type 1.

Example 3.34: Let S = {Collection of all subsets from the
interval matrix ring

M =
[ [a;.b] [a,,b,] | [a;,bs] [a,,b,] [as,bs] | [ag,b,] |
[a,,b,] [ag,bg] | [a5,by] [a)5,b,0] [a;,,b;,]][a),,b,]
[a;;,b;5] [ay,,b,]{[a,5.b;5] [a56.bi6] [a,;,b,]] a5, by ]
(31,0101 [a50,050]][351,051] [a0,b5] [a25,b3]([3,,0]
[a55,055] [355,b56]1[[a27,057] [355,D55] [359,b]([a39,b5]]

a, by e C((Z; UDS7; 1 <i<30}}

be the subset ring semiring which is non commutative.
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T, T, T

(W

T, T. and Ts are subset ring semiring

topological spaces of S.

T, T. and Ts are subset ring semiring topological space
which is non commutative and of finite order.

Clearly T,, T, T, T., T  and Ts has subset ring semiring
topological subspaces.

Example 3.35: Let S = {Collection of all subsets from the ring

a;, bi S R}}

M= {i[ai,bi]xi

be the subset ring interval semiring of infinite order.

T, T, T

v 2

T:, T, and Ts be the subset ring interval

[

semiring topological spaces.

All the six subset semiring topological spaces has
subspaces.

Example 3.36: Let S = {Collection of all subsets from the ring

[a,,b,] [a,,b,] [a;,b;]
M= {|[a,,b,] [as,bs] [a,,bs]||aibie Zss; 1 <1<9}}

[a;,b,] [ag,bg] [a,,b]
be the subset ring semiring of finite order.

T, T, T, T, T, and Ts be the subset ring semiring

topological spaces of S. We see all the six spaces has subspaces
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[0,0] [0,0] [0,0]
M; " M= 1/[0,0] [0,0] [0,0]|p,1#].
[0,0] [0,0] [0,0]

For instance take

[a,,b,] [0,0]  [0,0]
M;=14| [0,0] [0,0] [a,,b,]||aib;ie Zss;1<i<3}}
[0,0] * [a;,b;]  [0,0]

and P, = {Collection of all subsets from the subring M;} be the
subset subring subsemiring of S.

[0,0] [a.b] [0.0]
M, = {|[a,.b,] [0,0] [0,0] ||aybieZs 1 <i<3}}
0,0 [0,0] [a,b,]

and P, = {Collection of all subsets from the subring M,} be the
subset subring subsemiring of S.

M, and M, are subset ring semiring topological subspaces
of T, T), T, T:, T  and Ts such that

[0,0] [0,0] [0,0]
M, "M, = 4|[0,0] [0,0] [0,0] ;3
[0,0] [0,0] [0,0]

hence M, and M, are orthogonal subset semiring topological
subspaces of T, T, T, T', T and Ts.

We have seen examples of subset ring topological spaces.
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Now we proceed onto describe other types of subset
topological semiring spaces of type L.

Let S be the subset ring semiring.

Suppose B = {Collection of all subset subsemiring of S};

then B can be given all the six topological structures B,, B/,
B, B., B and Bs. B, = {Collection of all subset
subsemirings of S} = {B U {¢}, U, N} is the usual or ordinary
subset subsemiring of S.

B! = {B, +, U} be the subset semiring topological subset
subspace. B’ = {B’, +, N} be the subset semiring subset
subspace. B?, = {B, U, x} is again a subset semiring topological
subspace and B = {B', +, U} is again a subset semiring

topological subspace of T .

B’ = {B', x, N} is again a subset ring semiring topological

subspace of T .

Finally Bs = {B, +, x} is again a subset ring semiring
topological subspace of Ts.

Example 3.37: Let S = {Collection of all subsets from the
super matrix interval ring

[[a,,b,]]
[a,,b,]
[a;,b;,] .
= b -1<i<

M [a,,b,] a,beZpl1<iLo6}}
[a5,bs]
[a5.b,]|

be the subset interval super matrix semiring.
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S has subset interval matrix subsemirings, subset interval
idempotents, subset interval zero divisors and subset interval
semiring ideals.

Clearly S is under the natural product x,, of super matrices.

Example 3.38: Let S = {Collection of all subsets from the
interval ring {([a;, bi] | [as, b2] [a3, b3] | [a4, b4]) | &, by € Zy;
1 £1<4}} be the subset super interval ring matrix semiring.

S has subset interval idempotents, subset interval zero
divisors and has subset interval units.

S has subset interval subsemirings and subset interval
semiring ideals. S is of finite order.

All the topological space T,, T and T, exist.

Example 3.39: Let
S = {Collection of all subsets from the ring C(Z;5)} be the
subset semiring.

S is of finite order, S has subset subsemirings and subset
units.

Example 3.40: Let S = {Collection of all subsets from the ring

_[al,bl]_
[a,,b,]
[a;,b;] .

M= [a,b,] a;, by € C(Z7); 1 <1<6}}
[as,bs]
[ag,bq]

be the subset super matrix interval semiring. S has finite
number of subset interval zero divisors, subset interval units and
subset interval idempotents.
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Example 3.41: Let S = {Collection of all subsets from the ring
C(Zs) x C(Z11) x C(Z17)} be the subset complex modulo integer
semiring of finite order. S has subset zero divisors, subset units,
subset idempotents.

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

a, |a, a,|a,
a5 a6 a7 a . .

M= a; € P = {The interval ring of
a9 a10 a'11 alZ
a'13 a14 a’lS alé

C(Z13); ai = [x;, yil Xi, ¥i €C(Z15); 1 <1< 16} }}

be the subset super matrix semiring of finite order. S has subset
interval idempotents and subset interval zero divisors.

Example 3.43: Let S = {Collection of all subsets from the
matrix ring

[a,,b,] [a,,b,] [a;,b]  [a,,b,]
M = [a5zb5] [aﬁ’:bé] [a6’:b6] [as’:bx]
[a,,by] [a,,b,] [ag,b,;] [ay,,by]

be the intervals from C(Z4)} be the subset interval matrix
semiring under natural product X, of matrices.

The six topological spaces T,, T', T, T', T and Ts are
distinct and all of them are only commutative topological
spaces. All the six spaces have finite number of subspaces.
Further S has subset zero divisors and subset interval
idempotents.

Now we proceed onto describe the new notion of subset
semiring topological spaces using subset semiring of type IL
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Just for the sake of completeness we recall a few examples of
subset semiring of type II.

Example 3.44: Let S = {Collection of all subsets from the
semiring L = \

ap )

a3

&
RO

ajo ag

0 J

be the subset semiring of type 1.

as

Clearly S is of finite order but a commutative subset
semiring of type II.

Infact this S has several zero divisors and subset
subsemirings.

Example 3.45: Let S = {Collection of all subsets from the

semiring (Z" L {0}) (g1, &) where g =0, g; = g, g12: = &g
=0} } be the subset semiring of type II.

S is of infinite order and S is commutative and has subset
zero divisors.

Also S has infinite number of subset subsemirings of
infinite order.
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Example 3.46: Let S = {Collection of all subsets from the
semiring C((Zyo U 1))} be the subset semiring. S is of finite
order known as the complex neutrosophic modulo integer subset
semiring.

Example 3.47: Let S = {Collection of all subsets from the
semiring; L =

J

be the subset semiring of finite order which is commutative and
has subset zero divisors as well as subset idempotents.

It is pertinent to keep on record that every A; = {a;}; 1 <i <
15 are all such that AN Ai = Ai = {ai} and Ai ) Ai = Al, 1<i<
15.

Example 3.48: Let S = {Collection of all subsets form the
semiring (Z" U {0}) (S; x D,5)} be the subset semiring. S is of
infinite order but non commutative.
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S has infinite number of both commutative and non
commutative  subset subsemirings. For instance take
P={(Z" U {0}) (P, x {1})} where

> 1234567 ; o
= 1S a CycCliC group oO1 order
! 2345671 yele group

seven.

Hence P is a commutative subset subsemiring of infinite
order.

Example 3.49: Let S = {Collection of all subsets from the
semiring which is a lattice group LS, with L =

0 )
be the subset semiring of type II of finite order.

S is non commutative S has no subset zero divisors but has
subset idempotents.

Example 3.50: Let S = {Collection of all subsets from the

semigroup lattice LS(5) where S(5) is the symmetric semigroup
and L is the following lattice;
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a

as

a7

aio

a3

a6

be the subset semiring of type II.

S is of finite order but is non commutative. S has finite
number of subset idempotents but has no subset zero divisors.

S has finite number of subset subsemirings and also S has
some subsemirings which are commutative.

Example 3.51: Let S = {Collection of all subsets from the
lattice L; x L, = L where

| 93
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L= 1 and L, = 1 \
aj a
a a3
XX S
ay g

as as
ag >

a7 ag

g

be the subset semiring of finite order.

S has only finite number of subset idempotents and a few
subset zero divisors.

We can using the semirings give examples of subset matrix
semirings.

Example 3.52: Let S = {Collection of all subsets from the
matrix semiring

al a2 a10
M=<la, a, .. ay|laeZ U{0};1<i<30}}
a4y a8y a3

be the subset semiring of infinite order. Clearly S has infinite
number of subset zero divisors as well as infinite number of
subset subsemirings. However the operation is natural product
X, On matrices.
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Example 3.53: Let S = {Collection of all subsets from the

semiring M = </ d; || di €

ag ag

be the subset semiring of finite order.

This S has both subset idempotents and subset zero divisors.
For every a; € L is such that a; x a; = a;, 1 <1 <90.

0 0
Take Xi = . S S; Xi Xn Xi = . = Xi.

Thus we have atleast 15 + 15C, + 15C; + 15C4 + ... + 15C;5
number of subset idempotents.
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Now we will describe the subset zero divisors in S.

0
[a, ] 0
a, a3
Take X=<| 0 andY=3|a, |y €8S;
: 0
L 0| :
_0_
0
we see X X, Y = O
0

Thus we can have finite number of subset zero divisors.

Example 3.54: Let S = {Collection of all subsets from the super
matrix semiring

fa ]
a; a,
s A
M=<|a, ag ai,bi€Z+U{0};1SiS4}}
Ay Ay
a; ap
|23 Ay |

be the subset semiring of super matrices.

S has infinite number of subset zero divisors but only a
finite number of subset idempotents.
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11
00
00
For take X = 11 € S is such that

11
00
00
1 1] 11
00 00
00 00

XxgX=41 1|Ls, 11
11 11
00 00
00 00
SRR
00
00

T rfl=x

11
00
00

One of the interesting problem is finding the number of
subset idempotent in this case as they are only finite in number.

Example 3.55: Let S = {Collection of all subsets from the
super matrix semiring
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M=ila; a, a5 a, a, |ag||laael=

dl d2
ds
d4 d5
28
X
d12 le
0

1 <1<30}} be the subset semiring of super matrices.

Clearly S has finite number of subset idempotents, subset
zero divisors but has no subset units.

This is also an interesting problem to find the number of
subset idempotents of S.

Now we can illustrate on similar lines the notion of
neutrosophic subset semirings of infinite order but however we
can get only finite complex modulo integer subset semirings as
if we try to get complex subset semirings then it has to draw its
entries only from the C which has infinite cardinality and its
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basic structure is a field or a ring and not a semifield or a
semiring.

Now we proceed onto describe the 6 new types of subset
semiring topological spaces by some examples.

Example 3.56: Let S = {Collection of all subsets from the
lattice +, x

a

XX

ay e

0

be the subset semiring of type II of finite order which is
commutative (Here + is max and x is min)}.

Let A = {a|, a, a5} and
B={as; a5, 0} € T,={S"=S U {¢}, U, N}.

We find AuBand AN B
Consider

AUB = {ala ay, 35} o {337 ae, 0}
= {ab ay, as, az, de, O}

and
ANnB = {al, A, 35} M {33, g, 0}
= {¢} are in T,.

T, is the ordinary subset semiring topological space.
Let A,Be T ={S,u,+};
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AUB ={a}, a,as} U {a;, ag, 0}
= {a25 as, a1, as, A, O}

andANB = {ah A, aS} M {33, dg, 0}
= {ala s, as, 1; a}} S TJ .

T, and T are different as topological spaces.
LetA,Be T’ ={S,u, x}

AUB = {ala ay, .':15} Y {337 ae, 0}
= {ala s, as, 0; az, a6}

and
AxB = {ala ay, aS} X {337 e, 0}

= {0, as, as} are in T and T is different from T
and T,.

Now let A,B e T  ={S'=SuU {¢}, N, +};

A + B = {ah a25 aS} + {Oa a3a a6)
= {ay, a, as, 1, a3, ag} and

ANB = {al, A, 35} M {0, asz, 36}
=¢arein T .

T" is distinctly different from T,, T and T .
Now take A, B T = {S"=S U {¢}, N, x}

ANB ={a}, a, as} N {as, a, 0}
= ¢ and

AxB = {ala ay, aS} X {337 e, 0}
= {0, as, as} arein T .
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Thus T is a different subset semiring topological space

n

fromT,, T, T and T .

Finally let us consider A, B € T = {S, +, x} where + is max
in L and x is min on L}.

A + B = {ala a25 aS} + {a3a a'6a O}
= {ala a, as, 19 az, aé} and

A xB ={aj, a, as} x {a3, a5, 0}
= {0, as, ag} are in T,

T, the inherited subset semiring topological space of S and
it is different from the other subset semiring topological spaces

T, T, T, T and T .

Thus in general we have for a given subset semiring six
types of subset semiring topological spaces associated with it.

Example 3.57: Let S = {Collection of all subsets from the
semiring Q" U {0}} be the subset semiring of type II. Let T,
T, T', T', T and T, be the six new types of subset semiring
topological space associated with S.

Let A= {3,7/5,0,4,5,10}
andB={4,0,8,7,5,1} € T,={S'=S U {¢}, U, N};

ANnB = {3,7/5,0,4,5,10} n{4,0,8,7,5,1}
= {0,4,5} and

AUB = {3 7/5,0,4,5,10} U {4,0,8,7,5, 1}
= 5,0,4,5,10,8,7, 1}

are in T,, the ordinary subset semiring topological spaces.

LetA,Be T' ={S,u, +};
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AUB ={3,7/5,0,4,5,10} U {4,0,8,7,5, 1}
={0,3,7/5,4,5,10,8,7,5, 1} and

,7/5,0,4,5, 10} + {4,0,8,7,5, 1}
1,4,5,7,8,3,7/5,10,4,13/5,6, 11, 8 + 7/5,
12,13,18,7+7/5,17,32/5,9, 15} are in

T’ is different from To as topological subset semiring
spaces.

LetA,Be T ={S, U, x}

AUB =1{3,7/5,0,4,5,10} U {4,0,8,7,5, 1}
={3,7/5,0,4,5,10,8,7, 1}

and AxB = {3,7/5,0,4,5,10} x {4,0,8,7,5, 1}
= 40,3, 7/5, 4, 5, 10, 12, 28/5, 16, 20, 40, 24, 56/5,
32, 40, 80, 21, 49/5, 28, 35, 70, 15, 7, 25, 50}

are in T and T is different from T, and T' as subset
semiring topological spaces.

LetA,B e T, now

ANB ={3,7/5,0,4,5,10} n {4,0,8,7,5, 1}
={0,4,5} and

A xB =1{0, 12, 28/5, 16, 20, 40, 24, 56/5, 32, 80, 21, 49/5,
28, 35,70, 15, 7, 25, 50, 3, 7/5, 0, 4, 5, 10} are in
T and T is a semiring subset topological space

different from T,, T, and T .

LetA,Be T

ANnB ={3,7/5,0,4,510} N {4,0,8,7,5, 1}
=1{0,4,5} and
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A+B

{3,7/5,0,4,5,10} + {4,0,8,7,5, 1}
{3,7/5,10,4,5,0,8,7,1,7,27/5,9, 14, 11, 47/5,
12,13, 18,42/5,17, 14,18, 17, 15} are in T_ and

T is distinctly different from the topological subset T,
T, TS and T .

Let A,B € Ty = {S, +, x}

A+B =1{3,7/50,4,510} + {4,0,8,7,5, 1}
={3,7/5,0,4,5,10,7,27/5,9, 14, 18, 13, 12, 11,
47/5,42/5,17, 8, 1,32/5,9, 15, 12/5, 6}

and
AxB =1{3,7/5,0,4,5,10} x {4,0,8,7,5, 1} are in T,.

T, is a subset semiring topological space different from T,,
T, T, T: and T .

We have seen examples of both finite and infinite subset
semiring topological spaces both are commutative.

Now we proceed onto give examples of subset semiring

topological spaces which are also non commutative. It is
important to keep on record that T,, T, T  are always

commutative as subset semiring topological spaces if the basic
semiring used is commutative or otherwise.

Example 3.58: Let S = {Collection of all subsets form the
semiring P = (Z" U {0})D,5} be the subset semiring. Clearly
the semiring P is non commutative so S is also non
commutative.

Let A= {1, ab, b, a, ab’, ab’}
and B = {a,b>, b’ ab’} € To={S'=S U {0}, U, N};
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AUB ={l,ab,b,a,ab’ ab’} U {a, b’, b’, ab’}
= {1, ab, b, a, ab’, ab’, b, b’, ab’}
and

ANB ={1,ab,b,a,ab", ab’} N {a, b°, b, ab’} = {a}
are in T, the ordinary subset semiring topological space.

LetA,Be T'

A+B ={l,ab,b, a, ab’,ab’} + {a, b’, b, ab’}
={l+a,1+b% 1+b’ a+ab’, b>+ab’, 1+ab’, ab
+a,ab+b% b’ +ab’, ab+b’, ab + ab’, ab® + ab’,
2a+ta+b’a+b’ab’ +b’a+ab’ atab’,b’+
ab’, b’ + ab’}

and

AUB ={l,ab,b,a, ab’,ab’} U {a, b, b’, ab’}
= {1, ab,a, b, b>, b’, ab’, ab’, ab’, ab’} are in T" .

Clearly T, and T  are different as subset semiring
topological spaces.

LetA,Be T ;

AUB ={l,ab, b, a,ab’, ab’} U {a, b’, b’, ab*}
= {1, ab, a, b, ab’, ab’, b*, b’, ab’} and

AxB ={1,ab,b,a,ab’ ab’} x {a, b>, b, ab’}
= {a, aba, 1, ba, ab’a, b, ab’, ab’, b’, ab’, ab’, ab’,
b’, ab®, b*, ab®, a, ab’, abab’, b’, bab®, ab’ab?,
ab’ab’} are in T .

T is distinctly different from the subset semiring

V)

topological spaces T, and T .
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Let A,B e T  we see

ANB ={l,ab,b,a, ab’,ab’} N {a, b, b’, ab’}
= {a} and

A+B ={l,ab,b, a, ab’,ab’} + {a, b’, b, ab’}
={l+a, ab+a,2a,a+b,ab+b’a+b’ ab’ +a,
ab’ +a,b>+ 1,b+b% ab’ + b% ab’ + b, 1 + b,
ab+b’,a+b’,b+b’,ab’ +b’, ab’ +b’, ab’ + 1,
ab + ab’, a + ab’, b + ab”, ab’ + ab?, ab’ + ab”}
arein T' and T is different from T,, T and
T .

()

Now we take A,B € T~ ;

ANB ={l1,ab,b,a, ab’, abs} N {a, b% b, abz}
= {a} and

AxB ={l,ab,b,a,ab’, ab’} x {a, b, b’, ab’}
= {a, b’, b’, ab, aba, ba, 1, ab’a, ab’a, b’ab’, b, ab’,
ab’, ab’, ab?, b*, ab’, ab®, a, abab?, bab®, b%, ab’ab’,
ab’ ab’} are in T" .

We see T is different from T,, T, T and T_ as subset

semiring topological spaces.

Finally let A, B € Ts = {S, +, x} we now find A + B and
A x B are in T, and T; is a subset semiring topological space
and it is different from the subset semiring topological spaces
To, T, T, T: and T .

We see T, T:. and T, are non commutative subset

(@)
semiring topological spaces where as T', T and T, are

commutative subset semiring topological spaces of infinite
order.
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Example 3.59: Let S = {Collection of all subsets from the
lattice group (group lattice) LD, s where L is a lattice

1 3
a;

a

2 [
ay

0 )

be the subset semiring.

Let A= {a+b, asb’, a;b} and B= {a, b’ a;b} € T, = {S' =
S {6}, U, N};

AUB ={a+b,ab’ ab} U {a, b’ a;b}
= {a+b, asb’, asb, a, b*, a;b} and

ANB ={a+b, ab’, asb} N {a, b’ a;b}

= ¢ are in T, the ordinary subset topological
semigroup space of S.

LetA,Be T’ ={S,+, U}.

A+B ={a+b, ash’, ab} + {a, b’ ab}
={a+b,a;b’+a,a;b+a, b’ +a+b,b’ab+b’,
a+b, a3b2 +ab+ alb}

and

AUB ={a+b, ab’, asb} U {a, b’, a;b}
= {a + b, a;b’, asb, a, b%, a;b} are in T and T is
different from T, as a subset semiring topological space.

Let A,B e T ; we see
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AUB ={a+b,asb’, ab} U {a, b’ a,b}
= {a+b,a, b, asb’,a;b, a,b} and

AxB ={a+b,ab’ ab} x {a, b’, a;b}
= {1 + ba, a;b%a, asba, ab® + b, asb*, asb’,
a;ab + a;b%, asb’, a4a2} arein T and T is

different from T and T,.
LetA,Be T" = {S'=SU {¢}, N, +}

A+B ={a+b, ash’, ab} + {a, b’ ab}
={a+b,a;b’+a,ab+a,atb+b’ b ab+b’,
asb”> +a; + a,b} and

ANB ={a+b,ab’, ab} N {a, b’ ab}
=¢arein T .

Clearly T is different from T,, T) and T  as subset
semiring topological spaces of type II.

LetA,Be T" ={S'=S U {¢}, N, x}

ANB ={a+b, ab’, asb} N {a, b’ a;b}
= {9}

AxB ={a+b,asb’, ab} x {a, b’ a;b}
= {1 + ba, a3bzaa a4ba, ab2 + b3, a3b4, a4b3, alab + albz,
asb’, a,b’} are in T:.

We see T is different from T, T, T  and T,.

Finally T, = {S, +, x} is a subset inherited semiring
topological space of type II different from T,, T', T, T  and
T . All the 5 spaces are different for this S. Further this space
is non commutative and is of finite order.
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Example 3.60: Let S = {Collection of all subsets from the
group semiring (Z" U {0}) Dy} be the subset semiring of type
II.

Wesee To, T, T, T, T. and T are six distinct subset

semiring topological spaces of infinite order.

T', T and T are six distinct subset semiring topological
spaces of infinite order.

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

However all these three subset semiring topological spaces has
subspaces which are commutative.

Let A= {5a+2b+7,20ab>+3a+ 1}
and B = {5b’ + 7ab + 2, 8ab® +9} € T* (or T" or T), we
NS

AxB {5a+2b+7,20ab> + 3a+ 1} x

{5b + 7ab + 2, 8ab® +9}

= {25ab’+ 10b* + 35b° + 35b + 14bab + 49ab +
10a + 4b + 14, 100ab’ + 15ab’® + 5ab’ +
140ab’ab + 21b + 7ab + 5b° + 7ab + 2, 40b° +
16bab’ + 56ab’ + 45a + 18b + 63, 160ab’ab’ +
24b’ + 8ab’ + 180ab” + 27a + 9}

= {25ab’+ 10b* + 24a + 35b° + 39b + 49ab + 14,
100ab’ + 10b’ + 15ab’ + 140b° + 14ab + 21b,
45a + 18b + 63 + 40b° + 16ab® + 56ab>, 160b +
24b° + 8ab’ + 180ab”* + 27a + 9} ...I

Consider

BxA = {5b’+7ab+2,8ab’+ 9} x
{5a+2b+7,20ab” +3a+ 1}



Special Types of Subset Topological Spaces using ... | 109

= {25b’a+ 35aba+ 10a+ 10b* + 14ab® +
4b + 35b° + 49ab + 14, 40ab’a + 45a + 16ab* +
18b + 56ab’ + 63, 100b’ab® + 140abab’ + 40ab’
+ 15b%a + 21aba + 6a + 5b° + 7ab + 2,
160ab’ab” + 24ab’a + 8ab® + 9 + 180ab” + 27a}

I

Clearly I and II are distinct so in general A x B # B x A in
T,.

(or T: or T). So the three spaces are non commutative.

Let S; = {Collection of all subsets from the subsemiring P,
= {(3Z" U {0})B, where B, = {g | g’ = 1}} c S, it is easily
verified S, is a commutative subset subsemigroup.

Further the topological subset semigroup subspaces
associated with S, are commutative. All the six spaces
associated with S; 1s commutative and is of infinite order.
Infact these spaces contain infinite number of subset
subsemiring topological subspaces of S; < S.

Example 3.61: Let S = {Collection of all subsets from the
interval semiring [a, b] where a, b € Z" U {0}} be the subset
interval semiring. T,, T, T, T', T. and T the six spaces
are commutative and of infinite order. Infact all these six
spaces contain subspaces which are infinite in number. Take P,
= {Collection of all subsets from B, = {[a, 0] |a € Z" U {0}}
and P, = {Collection of all subsets from B, = {[0,b] |b e Z" U
{0}}} both P, and P, are subset subsemiring of S.

Also P, and P, are subset semiring topological subspaces of
T, T, T, T., T, and T,. Further P, x P, = {[0, 0]} so P,
and P, are orthogonal subspaces of T, ... and T,. We also keep

on record all these topological subset interval spaces contain
infinite number of subset interval topological zero divisors.
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Example 3.62: Let S = {Collection of all subsets from the
interval semiring P = {([a;, b{], [a2, b2], [a3, b3], [a4, b4]) | @;, b; €
R" U {0}}} be the subset interval semiring of infinite order S is
commutative.

All the six subset semiring topological interval spaces T,
T, T, T., T, and T; all are of infinite order, commutative

and contain infinite number of subset interval topological zero
divisors.

We wish to state these subset interval semiring topological
spaces contain infinite number of subset interval orthogonal or
annihilating subspaces.

We just say two subset semiring topological subspaces A
and B of T, (T, T ) are orthogonal if A x B = {(0)} and A and

B are said to be annihilating subspaces of T (or T- or T ).

At this point of juncture we define two subspaces A and B
of Tyor T  or T to be a direct sum of Ty;=A+Band AxB=

(0).

We first give a few illustrations before we discuss a few
relevant properties.

Let A = {Collection of subsets from A; = {([a;, 0], [as, 0],
[a3, 0], [a4, 0]) | a; € R" U {0}, 1 <i<4} < T, (T or T*) and
B = {Collection of all subsets from B; = {([0, b;], [0, b,], [O,
bl, [0, bel) | by € R*U {0} 1 <i<4}} < T, (T or T).

We see A and B are subset semiring topological subspaces
and A x B = {([0, 0], [0, 0], [0, 0], [0, O])} and A + B =T, (or
T or T).

Suppose in A and B if we replace R" U {0} by Q" U {0} or
Z'U{0}ornZ U {0};n e N\ {1} then A+B=T,(or T* or
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T )only A+Bc Ts(or TS or T))) but
A x B = {([0, 0], [0, 0], [0, 0], [0, 0])}.

In view of this we have the following theorem.

THEOREM 3.1: Let S = {Collection of all subsets from a
interval matrix semiring M with entries from Z* U {0} or Q" U
{0} or R U{0}or (Z" wI) U0} or Q" UI) U{0} or R UI)
U {0}} be the subset interval semiring. Let T, T, T, T., T"
and Ty be the subset interval semiring topological spaces of S.

If A4, B € T, (or T. or T') be subset subsemiring
topological subspaces of T (or T. or T ) such that A x B =
{(0)} then in general A + B =T, (or T  or T).

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

However we give criteria under which the annihilating
subspaces is a direct sum.

Let
S = {Collection of all subsets from a interval semiring P} be the
subset interval semiring. If P = A + B where A and B are
subsemiring of P such that A x B = (0) and by taking S, =
{Collection of all interval subsets of the subsemiring A} < S
and Sg = {Collection of all interval subsets of the subsemiring
B} < Sthen Sp x Sg= {0} with S =S, + Sg.

Now for S, and Sg if we get subspaces of Ty, T  and T

then as subset interval topological subspaces we get them to be
both orthogonal, annihilating and a direct sum.

However all annihilating subspaces or orthogonal subspaces
will not lead to direct sum.

For if we take A = {Collection of all subsets from the
subsemiring P, = {([ay, 0], [as, 0], [a3, 0], [as, O]) | a; €5Z" U
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{0}} < S and B = {Collection of all subsets from the
subsemiring Pg = {([0, b;], [0, bs], [0, bs], [0, bs]) | b; € 13Z" UL
{0}, 1 <1< 4} < S are annihilating subspaces (or orthogonal
subset subsemiring or subspaces of T or (or T or T ) for
A x B = {([0, 0], [0, 0], [0, O], [0, O])} but A +B # S (or T or
T or T)).

So we cannot always attain a direct sum of orthogonal
spaces.

Example 3.63: Let S = {Collection of all subsets from the

semiring
[a,,b,]
,b
b [32:2] a,bieZ U0}, 1<i< 10}
[aIO’blo]

be the subset interval matrix semiring.

T, T, T, T:, T and T be the six subset interval matrix
semiring topological spaces associated with S.

These topological spaces T., T and T; have infinite

N> v

number of subset topological zero divisors.

Also these three spaces have infinite number of annihilating
subspaces (orthogonal subspaces) however all these orthogonal
subspaces may not lead to direct sum of spaces.

In view of all these we give a few more examples.

Example 3.64: Let S = {Collection of all subsets from the
interval semiring
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[a,,b,] [a,,b,] ... [ay,,by]

M = [a,,b,] [a,b,] o [ay,by] a, b; € 7t (0},
[a,05] [a,by] o [a55,by]
[a;,b5,] [a5,,b5] - [a4,by]

1<i<40))

be the subset interval semiring of finite order. Let T,, T', T,
T:, T: and T be the subset interval semiring topological of S.

Clearly T, T: and T have infinite number of topological zero

divisors and also these three spaces contain infinite number of
subset interval subsemiring topological subspaces which are
orthogonal (or annihilating) but may not in general lead to direct
sum.

We can have several subset interval subsemiring topological
subspaces say A, Ay, ..., A, such that A; x Aj = {(0)} if i #j,
1<i,j<nand T, (T or T.)=A+ ... +A,and A, + ... + A,

cTs(or T or TY).
We will illustrate this situation using some examples.

Example 3.65: Let S = {Collection of all subsets from the
interval matrix semiring

{[[al,bll [az,bz]” . .
M= a,bjeZ U {0};1<i<4}}
[33,b3] [34,b4]

be the subset interval matrix semiring. T,, T), T, T., T
and T, be the subset interval matrix semiring topological spaces.
We know T, T” and T, pave way to subset interval matrix

topological spaces which has subset interval matrix topological
zero divisors.
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Let A; = {Collection of all subsets from the subsemiring

{[0,0] [al,bl]} ‘ .
P, = al,bleZ U{O}}QS,
[0,0] [0,0]

A, = {Collection of all subsets from the subsemiring

p,— [a,,b,] [0,0] b e 7" U 0 S
2= [0.0] [0.0] a,byeZ U {0}} S,

A; = {Collection of all subsets from the interval matrix

subsemiring

py— JOOF Tt o es
3= [0.0] [0.0] a, b e U {0}} <

and A, = {Collection of all subsets from the interval

subsemiring

P,= [0.01 - 10,0] byeZ U {0 S
4= [a.b] [0,0] a, by e U {0}} <

be the subset interval matrix subsemiring of S. These are also

subset interval subsemiring topological subspaces of T, T, and

T
[0,0] [0,0]

These subspaces are such that P; Py = {[o 0] [0.0]

i#],1<1,j<4. Further T;=P; + P, + P; + Py is the direct sum

of orthogonal or annihilating subspaces of T;or T, and T .

Now consider the subset interval subsemiring topological

subspaces of Tyor T, and T .
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Let B; = {Collection of all subsets from the interval
subsemiring

{[al,bll [az,bzl} ‘ . .
M, = a, b€ 52" U {0};1<i<3}} < S.
[0,0] [a;,b;]

B, = {Collection of all subsets from the interval subsemiring
0,0 0,0
Vi { [0,0] [ ]}
[a;,b,] [0,0]
wesee Bj + B, # S
0,0] [0,0
butBlmB2= [’] [’] .
[0,0] [0,0]

Consider B; = {Collection of all subsets from the interval
semiring

MSZ{[ [0,0] [0,0]}
[a;,b,] [0,0]

{[o, 0] [0,01}}
WCSCCB3+B1¢SbUtB1ﬁB3: .
[0,0] [0,0]

a, b, e3Z U {0}}} S

a;, by € 132" U {0}}} < S,

Infact we can find infinite number of B; — S such that

BinBj= 10,01 10.0] but B, +B;c S;j e N\ {1}.
[0,0] [0,0]

Thus B, is orthogonal (or annihilator) of B; for j € N\ {1}.
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Example 3.66: Let S = {Collection of all subsets from the

interval super matrix semiring

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

M= a,b e R"U {0}, 1 <i<8}}

[a5,bs]
[a,,b,]
[a;,b;]
[ag,by]

be the subset interval super matrix semiring of infinite order.

S has infinite number of subset interval super matrix
subsemirings some of which are orthogonal but may not lead to

direct sum.

However we have atleast a finite number of subset
topological semiring subspaces which lead to direct sum.

We however illustrate a few of them.

[0,0]
[0,0]
[0,0]
[0,0]
[0,0]
[0,0]
[0,0]

Take A =

[a,,07]

a; e R"U {0}},
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[10,b,]]
[0,0]
[0,0]
[0,0] .

A= [0.0] b, e R" U {0}} and so on.

[0,0]

[0,0]

[0,0]

00"
[0,0]
[0,0]
[0,0]

10,01
[0,0]
[0,0]

[0,b]

A= bs e R"U 103}

are subsemiring of S.

Wesee S=A;+ A, + ... + Ajgis a direct sum and

0,07
[0,0]
[0,0]
[0,0]
[0,0]
[0,0]
[0,0]
[0,0]

AiNA = ifizj, 1<i,j<16.
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Now associated with each S; we can have subset semiring
topological 16 x 8 subspaces all of which are orthogonal and
lead to direct sum. We will describe one of them fully.

1To= Si,.To=S,, ..., 16To = Sie.
Similarly ;Ts, 1 <i< 16.

T, T., T and . T pave way to subset semiring

iTuUriTNY iU

topological subspaces.

To: lTo+ st 16To s
Ts:1T5+---+16Ts,
T =T +...+ T,
L= IT:\ Tt 16T;
T =T +...+ T and
T = T +...+ IGT; with
10,07 ]
[0,0]
[0,0]
[0,0]
T T =
R ITXY
[0,0]
[0,0]
[0,0]

1<i,j<16,i#].



Special Types of Subset Topological Spaces using

iTs X st =

T x

i N

T x

iTu

Wesee T, T and T, give way to annihilating subspace.

T

] N

Tx

jTu

10,0]]
[0,0]
[0,0]
[0,0]
[0,0]
[0,0]
[0,0]

[0,0]

[0,0]
[0,0]
[0,0]
[0,0]
[0,0]
[0,0]

[0,0]
[0,0]
[0,0]
[0,0]
[0,0]
[0,0]
[0,0]
[0,0]

0,011

i#j,1<i,j<16.

1<i,j<16,i#].

i#j,1<i,j<16.

] 119



120 | Special Type of Subset Topological Spaces

16
T = foﬁ and T, = 2 T, are all direct sum of subset

i=l1 i=l1

subsemiring topological subspaces of T, T- and T..

However we see S has subset subsemirings which lead to
subset subsemiring topological subspaces which are orthogonal
but does not lead to direct sum.

Let ;T = {Collection of subsets from the subsemiring

0,07
[0,0]
[0,0]
[a,b] +

P, = 0.0] a,b,c,d, e, fe52 U {0},

[d,c]

[0,0]

[e,f]

iTs = {Collection of all subsets from the subsemiring

fa.b]
[c,d]
[e,f]
[0,0] .
P;= w a,b,c,d, e, fe3Z u{0}}
[0,0]
[0,0]
[0,0]

are subtopological subspaces of T and



Special Types of Subset Topological Spaces using ... | 121

10,071
[0,0]
[0,0]
[0,0]
[0,0]
[0,0]
[0,0]
[0,0]

iTs X st = N hOWCVﬁI' iTs + st * TS

so only they are orthogonal but not a direct sum.

Similarly as {Ts= | T" = ;T andjT;= ;T = ;T and none

of them is the direct sum but they are only orthogonal or
annihilates.

Example 3.67: Let S = {Collection of all subsets from the
interval polynomial semiring

M= {f:[ai,bi]xi

be the subset semiring T,, T, T, T', T and T be the subset
semiring topological spaces.

aj, bi € Z+U {0}}}

We see T, T. and T, can be written as a direct sum of

topological subspaces which are orthogonal or annihilates each
other.

Take L; = {Collection of all subsets form the subsemiring

{i[ai,O]xi

i=0

ae Z" U {0}}} < S and L, = {Collection of all

subsets from the subsemiring {Z‘[O,bi]xi beZ"U {0}}} =S

i=0

be subset subsemirings of S.
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Clearly L; + L,=Sand L, n L, = {[0, 0]}.

Further if LT, L,T,, LT , L, T, Ly T, and L, T are
subset subsemiring topological subspaces we see

LlTs X LZTS = {[0: 0]}
L, T, xL, T ={[0, 0]} and
L, T, x L, T, = {[0, 0]}.

Example 3.68: Let S = {Collection of all subsets from the
polynomial ring

ai,bieL=

M= {i[ai,bi]xi

i=0

a

XX

ae a4
ar >
ag
dg
aio
a ap

be the subset interval semiring.
This subset interval semiring is of infinite order has infinite
number of subset interval zero divisors.

However S has only a finite number of subset interval
idempotents. No subset non trivial interval.
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Example 3.69: Let S = {Collection of all subsets from the ring

_ 13 14 15 16 _
M= [xi, yi] = a; € Cs x Cs

a chain lattice, 1 < i < 12}} be the finite subset interval
semiring.

This has subset interval zero divisors and has no subset
interval units.

This has all the six types of subset topological spaces T,,
T, T, T:, T, and T, all of them are of finite order.

We have the following theorem which is true in case of both
subset interval semirings using ring or semirings.

THEOREM 3.2: Let S = {Collection of all subsets from an
interval ring or interval semiring! be the subset interval

semiring. T, T, T, T:, T and T, be the associated
topological spaces. T, T, and T has a pair of subspaces A, B
in T (or T and T~ ) such that A x B = {zero space}.

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

Now we proceed onto suggest a few problems to the reader.
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Problems

1.

Discuss by interesting features enjoyed by the six
topological spaces T,, T, T, T', T: and Ts.

Let S = {Collection of all subsets from the ring C(Z;) x
C(Z11)} be the subset semiring of type L.

(i)  Show S has a subset subsemiring P (< S) such that
P is a subset ring.

(i)  Find o(S).

(iii)) Can S have subset zero divisors?

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

(v)  Can S have subset idempotents?

(vi) Can S have S-subset idempotents?

(vii) Find all the subset semiring topological spaces T,,
T, T, T, T and Ts .

(viii) Find atleast two subspaces of each of these
topological spaces.

(ix) Find atleast a pair of subspaces A, B in each of the
three spaces T,, T, T  so that A x B = {(0, 0)}.

Let S = {Collection of all subsets from the ring R = Z, x
Z30 x Z4o} be the subset semiring.

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

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

J|aie CZsuD); 1<i1<7}}
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be the subset semiring of the ring M.
Study questions (i) to (ix) of problem 2 for this S.

Let S = {Collection of all subsets from the ring M = {(a,
a,, a3, a4) where a; € C((Zs U 1)) (g1, g, g3) where g =0,

g =gand g =g, gg=gg=0ifi#]j, 1<ij<3,;1
<1i<4}} be the subset semiring.

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

Let S = {Collection of all subsets from the ring

a & A
a; 4 a
a3 Ay A
M=<la, a, .. a, ||aeZyxC(Zs)xC(Z;VI));
s Ay a3
a3 Ay a3
(337 83 Ay |

1 £1<42}} be the subset semiring.
Study questions (i) to (ix) of problem 2 for this S.

Let S = {Collection of all subsets from the ring

a, a, .. ag
M=<la, a, .. a,||acZiuxC(Zyx(Z;Vl));
a, a a

17 18 24

1 <1<24}} be the subset semiring.

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

11.

Let
S = {Collection of all subsets from the group ring Z,S;}
be subset semiring.

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

(i)  Show S is non commutative.
(iii) Prove T,, T' and T. are non commutative

U

topological spaces.

Let S = {Collection of all subsets from the group ring
Z5(D,7 x S(3))} be the subset semiring.

(i)  Study questions (i) to (ix) of problem 2 for this S.
(i1)) Show S is non commutative.

(i) Prove T,, T’ and T are non commutative as
topological spaces.

Let S = {Collection of all subsets from the ring (Z;, x Zs)
(S7 x D, 5)} be the subset semiring.

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

(i1)  Show S is non commutative.

(iii) Prove T, T, and T. are non commutative as
topological spaces.

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

Let S = {Collection of all subsets from the neutrosophic
group ring C({(Z; U I)) Ss} be the subset semiring.

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

(il)) Prove S is non commutative.

(i) Can Ty, T’ and T have subspaces which are
commutative?

(iv) Get at least one right subset semiring ideal of S
which is not a left subset semiring ideal of S.



12.

13.

Special Types of Subset Topological Spaces using ... | 127

Let S = {Collection of all subsets from the ring

a, a, a; a,

7 a’8

a € C((Z; V1)) Ss;

1 £1<16}} be the subset semiring.

(1)
(i1)
(iii)

Study questions (i) to (ix) of problem 2 for this S.
Prove S is non commutative.

Find all subspaces which are commutative in T,
T’ and T .

Let S = {Collection of all subsets from the ring

a; € Z]2(S4XD2ﬂ9); 1<i< 12}}

be the subset semiring.

(1)
(i1)
(iii)

(iv)

Study questions (i) to (ix) of problem 2 for this S.
Prove S is non commutative.

Find all subset topological semiring subspaces for
Ts, T and T. which are non commutative.

Find all subset semiring right ideals of S which are
not subset semiring left ideals of S.
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14.

15.

16.

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

M= 4| —||ai € Z#(S; x Dy5); 1 <1< 8}}

be the subset semiring.

(i)  Study questions (i) to (ix) of problem 2 for this S.
(i)  Study questions (i) to (iv) of problem 13 for this S.

Let S = {Collection of all subsets from the ring M = {(a, |
@ a3 |agasagay) | C{ZiowI)Dyio; 1 <1< 7}} be the
subset semiring.

(i)  Study questions (i) to (ix) of problem 2 for this S.
(i1))  Study questions (i) to (iv) of problem 13 for this S.

Let

S = {Collection of all subsets from the ring Z x Z x Z} be

the subset semiring.

(i) Find the six spaces To, T, T, T, T: and Ts
associated with S.

(i) Find how many pairs of subspaces A, B in T, T

and T exist such that A x B = {(0, 0, 0)}.

(iii) Find atleast 5 subspaces for each of these six
topological spaces.
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17.  Let S = {Collection of all subsets from the ring

a,e RxC;1<i<12}

be the subset semiring.

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

(i) Find if S has S-subset zero divisors.

(iii) Is S a S-subset semiring?

(iv) Are the 6 topological spaces T,, T, T, T, T
and Ts Smarandache topological spaces?

(v) Does these topological spaces have S-topological
subspaces?

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

o
a;  a,
a5 a()

M= Y B llaeRx@®RUI;T<i<16}}
a9 alO
all al2
3.13 a'14
[ A5 A6

be the subset semiring.
(1)  Study questions (i) to (iii) of problem 16 for this S.

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

a a .. a
I I 1 2 9
|: :|
d, A ... Apg

g =g, 2@ = 2 = 0; 1 <i < 18}} be the subset

a; € (CUI) (g1, 2); g =0,

semiring.
(i)  Study questions (i) to (iii) of problem 16 for this S.
(i)  Study questions (i) to (v) of problem 17 for this S.

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

M=4| 7 || ae€ZSs, 1<i<10}}

be the subset semiring.

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

(i1))  Study questions (i) to (v) of problem 17 for this S.

(iii) Prove S is non commutative.

(iv) Find all subset right semiring ideals of S which are
not subset left semiring ideals of S.

(v) Find all subset semiring left ideals of S which are
not subset right semiring ideals of S.
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(vi) Find all subset semiring paris A, B of subspaces of
To, Ts, T, T, T. and T: which are such that

AxB=

S O O Ol O ol olo

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

a, | a, a3 a, |a; a, | a; 3
4y | Ay a5 Ay
M= <la;; |ag Ay Ay || A€
a5 | Ay a3 ay
[ @33 | Q3 839 8y |

(Qu ), 1<1<40}} be the subset semiring.
(i)  Study questions (i) to (iii) of problem 16 for this S.
(il))  Study questions (i) to (v) of problem 17 for this S.
(ii1)) Study questions (i) to (vi) of problem 20 for this S.

22. Let S = {Collection of all subsets from the polynomial
ring ({(R U I))[x]} be the subset semiring.

(1)  Study questions (i) to (iii) of problem 16 for this S.
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23.

24.

(i) Can T, Ts,T', T', T' and T; have subset

v N

topological zero divisors?
(iii) Can S have subset idempotents?

(iv) Prove S has infinite collection of subset semiring
ideals.

Let S = {Collection of all subsets form the ring M = {([a,,
bl]a [327 bZ]a ceey [357 bS]) | 4, bi € Z, 1<i< 5}} be the
subset semiring.

(i)  Study questions (i) to (iii) of problem 16 for this S.
(il))  Study questions (i) to (v) of problem 17 for this S.

(iii) How many subset pair wise subtopological
subspaces A, Bin T,, Ts, T, T, T® and T exist
such that A x B = {([0, 0], [0, 0], [0, 0], [0, O],
[0, 0D}

Let S = {Collection of all subsets from the ring

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

[ag,bs] [a;,b;] ... [a,0,by]

M= ae (RUT)

[ay,by] [a5,by] - [ay,by]

(g1, 22, g3) Where g/=0, g; =g, g; =g, &g = g =0,
1#],1<1,)<3;1<1<25}} be the subset semiring.

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

(i1)  Study questions (i) to (v) of problem 17 for this S.



25.

26.
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(iii)) How many subset pair wise subtopological
subspaces A, B in T,, Ts, T, T, T. and T

v ?

exists such that A x B = {([0,0])sxs}.

Let S = {Collection of all subsets from the ring

[a,,b] ... [a,,by]
M= <{|[a,,b,] ... [a,,by]]|| ai € (ZUIDS;;

[a,,by] ... [ag,by]

1 £1<30}} be the subset semiring.

(1)  Study questions (i) to (iii) of problem 16 for this S.
(i1)  Study questions (i) to (v) of problem 17 for this S.
(iii) How many subset pair wise subtopological

subspaces A, B in T,, Ts, T, T;, T. and T
exists such that A x B = {(0)}?

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

_M_
[a,,b,]
[a;,b;]
[a,,b,]
ring M = 7| [a,,bs] || @i, bi € R(S3xDy7); 1 <1<9}}
[ag,bs]
[a,,b,]
[ag,bs]
| [ag,b,] |

be the subset semiring.

(1)  Study questions (i) to (iii) of problem 16 for this S.
(i1)  Study questions (i) to (v) of problem 17 for this S.
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27.

28.

(iii)) How many subset pairwise subtopological
subspaces A, B in T,, Ts, T, T, T and T
exist such that A x B = {(0)}?

Let S = {Collection of all subsets form the interval matrix
ring {([a1, bi], [as, b2], [as, bs], ..., [a, bo]) where a;, b; €
(ZUT) (Dyax8S7); 1 £1<9}} be the subset semiring.

(i)  Study questions (i) to (iii) of problem 16 for this S.
(il))  Study questions (i) to (v) of problem 17 for this S.

(iii) How many subset pairwise subtopological
subspaces A, B in T,, Ts, T, T;, T. and T
exist such that A x B = {(0)}?

Let S = {Collection of all subsets from the ring

[a,,b] [a,,b,] [a;,bs]
M= [34,b4] [asabs] [asabf,] ai:bi €

[a7’b7] [aS’bS] [a9’b9]

(RUT)(S(9)); 1 <1<9}} be the subset semiring.
(1)  Study questions (i) to (iii) of problem 16 for this S.
(il))  Study questions (i) to (v) of problem 17 for this S.

(iii) How many subset pairwise subtopological
subspaces A, B in T,, Ts, T, T, T and T
exist such that A x B = {(0)}.
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30.

Let
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S = {Collection of all subsets from the ring

[a;,b] [a,,b,] [a5,bs] [a,,b,]  [as,bs]

[a,,b,] [a0,b,0 ||
[a,.b,] .. . e lasbsll|]
[a,6,b] [a,,b,]

b € (QUI) (S5 x Ay x Dy5); 1 £1<20}} be the subset

semiring.

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

(i1))  Study questions (i) to (v) of problem 17 for this S.

(i) How many subset pairwise subtopological
subspaces A, B in T,, Ts, T, T, T and T
exists such that A x B = {(0)}?

Let S = {Collection of all subsets from the ring

[ fab] [ayby]  [agb] ]
[a;,b,]  [as,bs]  [ag,b]
[a;,b;]  [ag,bs]  [a,,b]

M= [a1oab1o] [a1pb11] [a12ab12] aj, bi € <Q N I>

[a5,b55] [a,4,b,,] [a55,bs]
[a6,b6] [a7,b1,] [a15,by]
L[210,b15] [ay,by] [ay,b5]]

(S(5) x A7); 1 £1<21}} be the subset semiring.

(1)
(i)
(iii)

Study questions (i) to (iii) of problem 16 for this S.
Study questions (i) to (v) of problem 17 for this S.
How many subset pairwise topological subspaces
A, B in T, (or Ts, T)) exist such that

AxB={(0)}?
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31.

32.

33.

34.

35.

36.

Obtain some special features enjoyed by the annihilating
subset topological subspaces and subset topological zero

divisors of Ts, T and T .

Obtain some special features enjoyed by the four types of
subset semiring topological spaces of type II when the
spaces are finite and non commutative.

Let S = {Collection of all subsets from the semiring
Z" U {0} be the subset semiring.

(i) Find the 6 topological subspaces T,, Ts, T, T

T' and T and find atleast 3 subspaces in each of
them.

(i) Can these topological spaces have subset
topological zero divisors?

(iii) Can S have subset units?

(iv) Prove all the six spaces have infinite number of
subspaces.

Let S = {Collection of all subsets from the semiring
Z U {0} xZ"U {0} x Z" U {0}} be the subset semiring.

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

Let S = {Collection of all subsets from the semiring
Q U {0} xZ"U {0} x R"U {0}} be the subset semiring.

Study questions (i) to (iv) problem 33 for this S.
Let S = {Collection of all subsets from the semiring
(Z" U )y u {0} x (Z" U {0}) U {0}} be the subset

semiring.

(i)  Study questions (i) to (iv) problem 33 for this S.
(ii)) Can S have subset idempotents?
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(iii) Prove Ts, T and T have pairs of subspaces A, B
such that A x B = {(0, 0)}.

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

M= ae{(Z Ulhu{0};1<i<8}}

be the subset semiring.

(i)  Study questions (i) to (iv) of problem 33 for this S.
(i1))  Study questions (i) to (iii) of problem 37 for this S.

38. Let S = {Collection of all subsets from the semiring
(Z" U {0}) S(5)} be the subset semiring.

(i)  Study questions (i) to (iv) problem 33 for this S.
(ii)) Prove S is a non commutative subset semiring.

(iii) Prove Ts, T, and T, are non commutative

topological spaces.
(iv) Find all subsets topological subspaces of Ts, T

U
and T which are commutative.
(v) Find those subset right semiring ideals which are
not subset left semiring ideals.
(vi) Can S have S-subset units?

39. Let S = {Collection of all subsets from the semiring
(Z" U {0}) (S(7) x Dy5)} be the subset semiriing.
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40.

41.

42.

(i)  Study questions (i) to (iv) problem 33 for this S.
(il))  Study questions (i) to (vi) problem 38 for this S.

Let S = {Collection of all subsets from the matrix

semiring M = where a; € (Z" U{0})

S(4);1<i<15}}.

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

(il))  Study questions (i) to (vi) problem 38 for this S.
(ii1) Find any other special property enjoyed by S.

Let S = {Collection of all subsets from the matrix
semiring M = {(aj, ay, ..., aj0) | a; € ((Q" U I)U{0})D,s;
1 £1<10}} be the subset semiring.

(i)  Study questions (i) to (iv) problem 33 for this S.
(i1))  Study questions (i) to (vi) problem 38 for this S.

Let S = {collection of all subsets from the semiring

M=1ila, a; a, a, a, a,|laec(Q uUl)u

{0}); 1 <1< 18}} be the subset semiring.

(i)  Study questions (i) to (iv) problem 33 for this S.
(il))  Study questions (i) to (vi) problem 38 for this S.
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44,
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Let S = {Collection of all subsets from the matrix

a, a, .. a,
. ag a, .. a
semiringM={| ¥ 7’ “llae(Q ul)u
A3 A4 e By

{0}) (S4 x As)}} be the subset semiring.

(i)  Study questions (i) to (iv) problem 33 for this S.
(i1))  Study questions (i) to (vi) problem 38 for this S.
Let S = {Collection of all subsets from the matrix

as 3d A, A

semiring M = ae((Q ul)u
Ay Ay Ay Ay

{0})Dy11; 1 £1<44}} be the subset semiring.

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

(i1))  Study questions (i) to (vi) problem 38 for this S.
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45.

46.

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

semiring M = 3| a, || a e (Z'UI)S; 1<i<13}} be

the subset semiring.

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

(i1))  Study questions (i) to (vi) problem 38 for this S.

Let S = {Collection of all subsets from the semiring
M= {(a |2 a3 | asas ag | a7 | ag ap ajp an) | a € ((Q" U 1))
W {0}) D,7; 1 £1<11}} be the subset semiring.

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

(i)  Study questions (i) to (vi) problem 38 for this S.
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48.

49.
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Let S = {Collection of all subsets from the semiring

P= a e (R"UI)u{0})

(D25 x Ag); 1 £1<24}} be the subset semiring.
(i)  Study questions (i) to (iv) problem 33 for this S.
(i1))  Study questions (i) to (vi) problem 38 for this S.

Let S = {Collection of all subsets from the polynomial
semiring [(R™ U I) U {0}] [x]} be the subset semiring.

(i) Find T, Ts, T, T, T. and T  of S.

(i) Can Ts, T and T, have subset topological zero
divisors?

(ii1)) Find any other special property enjoyed by S.

Let S = {Collection of all subsets from the polynomial
ring (R" U {0}) (S3 x A4 x D,7)[x]} be the subset non
commutative semiring.

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

(i1))  Study questions (i) to (vi) problem 38 for this S.
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50. Let S = {Collection of all subsets from the semiring

)

be the subset semiring.

(i)  Find o(S).

(i) Find T, Ts, T, T, T  and T  of S.
(iii) Find all subset zero divisors of S.

(iv) Find all subset idempotents of S.

(v) CanTs, T and T. have subset topological zero
divisors?

(vi) Find subtopological spaces A, B € Ts (or T or
T7 ) such that A x B = {0}.
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51.  Let S = {Collection of all subsets from the semiring P =

a3

g

e

a

be the subset semiring.

Study questions (i) to (vi) problem 50 for this S.



144 | Special Type of Subset Topological Spaces

52.  Let S = {Collection of all subsets from the semiring L; x
L, where

a as
a3
ay as
a6
a7 ag
9
aio a
a2
a3 Ay
ajs
a6 a7

be the subset semiring.

Study questions (i) to (vi) problem 50 for this S.
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53.  Let S = {Collection of all subsets from the semiring LS,

where L =

be the subset semiring.
(i)  Study questions (i) to (vi) problem 50 for this S.
(i1)  Prove S is non commutative.

(iii) Find all left subset semiring ideals which are not
right subset semiring ideal of S.

54. Let S = {Collection of all subsets from the semiring L(S;
x A4) where L =
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55.

be the subset semiring.
(i)  Study questions (i) to (vi) problem 50 for this S.
(ii) Prove S is non commutative.
(iii) Find all subset units in S.

(iv) Find all left subset semiring ideals which are not
right subset semiring ideals of S.

Let S = {Collection of all subsets from the semiring

where L is the lattice



56.
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1 <1< 12}} be the subset semiring.

(i)  Study questions (i) to (vi) problem 49 for this S.

(i) Find the number of subset zero divisors in S.

(iii) Can S has S-subset zero divisors?

(iv) Is it possible for S to have subset units?

(v) Find all subset right semiring ideals which are not
left semiring ideal of S.

(vi) Find the number of subset idempotents in S.

(vii) Can S have subset Smarandache idempotents?

Let S = {Collection of all subsets from the matrix
semiring
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_ 4 s dg . . _
M= . . . a€lLDyy;1<i<30andL=A

a28 a29 a30

Boolean algebra of order 32} be the subset semiring.

(i)  Study questions (i) to (vi) problem 50 for this S.
(i1) Can S have subset S-zero divisors?
(ii1) Can S have S-subset idempotents?

57.  Let S = {Collection of all subsets from matrix semiring M
= {Collection of all 8 x 8 matrix with entries form (L; x
L,) As} be the subset semiring;

where L, = 1 and L, = 1 \
a| } < a3
36 as a4
a7
dg
a
ajo } < ann
a5 a3

0 0

(i)  Find all subset zero divisors of S.
(il) Can S have subset idempotents?
(iii)) Can S have S-subset zero divisors?
(iv) Can S have S-subset idempotents?
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59.
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(v)  Study questions (i) to (vi) problem 50 for this S.
(vi) Find all subset units of S.
(vii) Is it possible S contains S-subset units?

Let S = {Collection of all subsets from the super matrix
semiring M= {(al | dp a3 A4 | ads; dg A7 ag | dg alo) | a; € L (Sﬁ
x Dys); 1 <1< 10}} be the subset semiring where L is a
Boolean algebra of order 64.

(1)  Study questions (i) to (vi) problem 50 for this S.
(i1) Can S have S-subset units?

(iii)) Can S have S-subset idempotents?

(iv) How many subset idempotents of S exist?

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

(vi) Can S have S-subset ideals?

(vii) Find the number of subset zero divisors of S.

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

2 a,]
a, a,
a; ag
a, a,
)
semiring M = <|a,, a,, || a € LAg, 1 <1<22} be the
al} al4
s 6
a17 a18
a’l9 a’20
_a21 a22_

subset semiring. The lattice L is the chain lattice Cs.

(i)  Study questions (i) to (vii) problem 58 for this S.
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60. Let S = {Collection of all subsets from the semiring

i a, a, a3 |a, as |a a; a5 |3 |
ay g
a9 Ay
Ay a3

P = a3 ays ai

A6 asy
ass a63
a4y a7

_3'73 Az Qg5 | Qg Agy | Qg 8g9 Agy | Ag |

€ L(S; x Dy7); 1 £1< 81} where L is a lattice which is as
follows: 1 \
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be the subset semiring.
(i)  Study questions (i) to (vii) problem 58 for this S.

Let S = {Collection of all subsets from the semiring

€ L(S; xDy1); 1 £1<30} where L =

a2 ar
aio
dg I I < ag >
a4 g
a3
a ap

be the subset semiring.

(i)  Study questions (i) to (vii) problem 58 for this S.
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62. Let S = {Collection of all subsets from the semiring

al a2
a3 a4
a5 a()
a7 aS
a9 Ay 1
M= - a; € (LIXLZ)DZ,IO where Ll =
aIl a12
313 al4
alS a'16
a3
a;; A
_al9 aZO_

ag

ap

and L, is a Boolean algebra of order 64, 1 <i <20}} be
the subset semiring.

(i)  Study questions (i) to (vii) problem 58 for this S.
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63. Let S = {Collection of all subsets from the lattice

a; e L where L=

polynomial semiring P = {Z ax'

i=0

1

be the subset semiring which is commutative.
(i)  Show S is of infinite order.
(i1))  Study questions (i) to (vii) problem 58 for this S.

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

P = {iaixi

i=0

a; € LSs where L is a Boolean algebra of

order 64} } be the subset semiring.
Study questions (i) to (vii) problem 58 for this S.
64. Let S = {Collection of all subsets from the semiring B =

a; € L (S(3) x D, 5) where L is a lattice

i=0
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65.

be the subset semiring.
Study questions (i) to (vii) problem 58 for this S.

Let S = {Collection of all subsets from the interval
semiring P = {[a, b] | a, b € Z" U {0}} be the subset
semiring.

(i) Find all subset subsemirings of S which are not
subset semiring ideals.

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

(ii1) Can S have subset zero divisors?

(iv) Show S has infinite number of pairs A, B of subset
semiring ideals such that A x B = {[0, 0]} = (zero
of S).
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67.
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(v) Find all the six interval subset topological semiring
spaces T,, T, T, T, T and Ts and showT’,

T: and Ts has infinite number of pairs of

n

topological subspaces C, D such that C x D = {[0,

0]} = (zero of S).

Let S = {Collection of all subsets from the interval matrix
semiring M = {([a, b;], [az, by], [a3, bs]) | ai, bj € (Q" U 1
W {0}), 1 £1<3}} be the subset semiring.

(1)  Study questions (i) to (vii) problem 58 for this S.

(ii)) Can S have subset idempotents?

(ii1) Can S have S-subset idempotents?

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

semiring

[ b 1]
[a,,b,]
[a;,b;]
[a,,b,]

M= {|[as,bs]

[ag,bg]

[ag, by ]

_[a(,,b9 ]_

aj, bi S LA4

where L is the lattice given in the following L =
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be the subset semiring.

(i)  Study questions (i) to (v) problem 65 for this S.
(i1)  Study questions (i) to (iii) problem 66 for this S.

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

[a,b,]  [a,,b,] .. [ay,by]
semiring M = [a,,b,] [a,,b,] o [ay,by] a. b,
[a5,b,] [a5,by] oo [a5,by]

[a3l’b31] [a’32’b32] [a40’b40]

€ L (Dy7 x As): 1 £1<40} be the subset semiring, where
L is as in problem 67.
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(i)  Study questions (i) to (v) problem 65 for this S.
(i1))  Study questions (i) to (iii) problem 66 for this S.
69. Let S = {Collection of all subsets from the interval matrix

[a,,b,] [a,,b,] ... [a,bg]
la;,b,] [a,,b,] .o [a,,by,]

semiring P = a, b
[a5,b5] [a3,by,] o [as6,by]

e L; x L, Dy 13 where L= 1

e
as
a4
a3
a
]

0
and L, = 1 1<i<36}
a a
a
X
az dg
0

be the subset semiring.
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(i)  Study questions (i) to (v) problem 65 for this S.
(il))  Study questions (i) to (iii) problem 66 for this S.

70. Let S = {Collection of all subsets from the interval
polynomial semiring

a; € L where L = 1

P= {iaixi

i=0

a a

a9 ao

be the subset semiring of infinite order.

(i)  Study questions (i) to (v) problem 65 for this S.
(il))  Study questions (i) to (iii) problem 66 for this S.

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

a;, b; € LA¢ where L =

M= {i[ai,bi]xi

i=0




72.

Special Types of Subset Topological Spaces using ... | 159

be the subset semiring infinite order.

(i)  Study questions (i) to (v) problem 65 for this S.
(i1)  Study questions (i) to (iii) problem 66 for this S.

Let S = {Collection of all subsets from the interval

polynomial semiring M = {Z:[ai,bi]xi a, bje (QuUI
i=0

w{0})} be the subset semiring.

(i) Show S has infinite number of subset interval
polynomial subsemirings which are not ideals.

(ii)) Can S have subset ideal semirings?

(ii1) Prove S has pairs A, B of subsets semiring ideals
(subsemirings) such that A x B = {[0, 0]}.
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73.

74,

(iv) Prove Ts, T and T have infinite collection of

v

pairs of subspaces C and D with C x D = {[0, 0]}.

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

aj, bi S (Z Ul U{O}) S(,}}

P= {i[ai,bi]xi

i=0

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

(i1)) Find subset semiring right ideal in S which are not
subset semiring left ideals of S.

(ii1)) Find two sided ideals of S.

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

(v) Show the topological semiring spaces Ts , T, and

T are all non commutative.

(vi) Can the three spaces Ts , T  and T- have
commutative subspaces?

Let S = {Collection of all subsets from the interval
polynomial semiring

ai, by € (RUI) (Se x As)}}

M= {i[ai,bi]xi

i=0

be the subset semiring.

(i)  Study questions (i) to (vi) problem 73 for this S.



75.

76.

T7.

78.

79.

80.

81.

82.

83.
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Let S = {Collection of all subsets from the interval
polynomial semiring

a, b € (Q" U D (S(5) x Do)} }

M= {f:[ai,bi]xi

be the subset semiring.
(i)  Study questions (i) to (vi) problem 73 for this S.

Is it possible to have a subset interval non commutative
semiring which has no subset interval non commutative
subsemiring?

Is it possible to have a subset non commutative semiring
which has no subset interval non commutative
subsemiring?

Is it possible to have a subset semiring which has no
subset subsemiring?

Is it possible to have a subset non commutative semiring
which has all its subset subsemirings to be non
commutative?

Develop some applications of the six topological spaces
To, Ts, T, T, T. and T of subset semirings.

Find some special and striking features enjoyed by subset
semiring topological spaces T,, Ts, T', T, T® and T~ .

Can an infinite subset semiring have finite subset
subsemirings?

Can one say if the semiring used is a Boolean algebra of
order greater than two the subset semirings will have
subset zero divisors?
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&4.

85.

86.

87.

88.

Characterize those subset semirings which has S-subset
zero divisors.

Characterize those subset semirings which has no subset
idempotents.

Characterize those subset semirings in which every subset
idempotents is a S-subset idempotent.

Characterize those subset semirings which has S-subset
units.

Characterize those subset semirings which has no subset
units.



Chapter Four

SUBSET SET IDEAL TOPOLOGICAL
SEMIRING SPACES

In this chapter we for the first time study the set ideals of a
subset semiring over a subset subsemiring as topological spaces.
This study is innovative and interesting.

We proceed onto define this new notion and illustrate them
with examples.

DEFINITION 4.1: Let S = {Collection of all subsets from a ring
R (or semiring P)} be the subset semiring.

Let A c R (or A < P) be a subring of R (or a subsemiring of
P).

Let 4T = {Collection of all subset set ideals of S over the
subring A of R (or over the subsemiring A of P)}.

4T can be given any of the six topologies ,T,, ,T., ,T,
JI0, 10 and T and these topologies will be known as

subset set ideal semiring topological spaces of S over the
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subring or the subsemiring over which the subset semiring S is
built.

We now proceed onto give examples of them.

Example 4.1: Let S = {Collection of all subsets from the ring
Zs} be the subset semiring. The subrings of Z¢ are P, = {0, 3}
and P, = {0, 2, 4}.

The collection of all subset set semiring ideals of P, be
denoted by PlT = {{0}, {0, 3}, {0, 2}, {0, 4}, {0, 2, 4}, {0, 2,
3},10,3,44,10,3,2,4} {0,2,3, 1}, {0, 2,4, 3, 1}, {0, 3,4, 1},
{0, 3, 1}, {0, 1, 5, 3}, {0, 5, 3}, {0, 5, 3, 2}, {0, 5, 4, 3} and so
on}.

We have the six topological spaces , T, = {, T U {¢}, L,
Nhp T =T, Hx, g T =4, T, uxp, , T0 ={,T,u,
}7P m_{P‘T U{d)},m,x},and P, m :{PIT U{¢}ama+}

which are set ideal subset semiring topological spaces of S over
the subring P;.

Let , T = {Collection of all subset set ideals of S over the
subring P, = {0, 2, 4}} = {{0}, {3, 0}, {0, 2, 4}, {0, 2, 4, 3}, {0,
5’ 4’ 2}’ {1, 0’ 2’ 4}’ {07 1, 25 3’ 4}7 {0, 55 2, 47 3}’ {O’ 2’ 4, 55
3}’ {0’ 57 ]‘7 27 4}7 {O’ 5’ ]‘7 2, 3, 4}}'

T, , T' and T are the six

N> P,

Clearly , T,,  Tg, 5 T

v 2P
subset set semiring ideal topological spaces of S over the
subring P,.

Thus we have only two sets of topological spaces.

LetA=1{0,2,4,3} and B={0,1,2,5,4} € , T

0"

AUB ,2,4,310{0,1,2,5,4}

=10
{’ > ’ ’5’0}
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and
AnB ={0,2,4,3} n{0,1,2,5,4}
=1{0,2,4} arein , T, .
Now
A+B =1{0,2,4,3}+10,1,2,5,4}
={0,1,3,5,4,2}
and

AxB =1{0,2,4,3} x{0,1,2,5,4}
=1{0,2,4,3} arein , T.

This is the way operations are performed on , T, , Ty,

T, », 15, » T and , T . Some of them are distinct and

PZ
some of them are 1dent1cal.

Example 4.2: Let
S = {Collection of all subsets from the ring Z} be the subset
semiring. Clearly Py =2Z be a subring of Z. , T = {Collection

of all subset set ideal of S over the subring P}, {{0}, 2Z, 3Z,
47Z,67,5Z, ..., Z are all set ideals}.

It is easily verified spaces , T,, , Tg, » T, T, 5 T and
n T are all subset set ideal semiring topological spaces which

are distinct.

Infact Z has infinite number of subring so S has infinite
number of subset set ideal semiring topological spaces of S.

Example 4.3: Let
S = {Collection of all subsets from the ring Z;s} be the subset
semiring of the ring Z;s.
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The subrings of Z;5 are P, = {0, 5, 10} and P, = {0, 3, 6, 9,
12}, ,T and , T give way to subset set ideal semiring

topological spaces of S over P; and P, respectively.

T = {{0}, {0, 5, 10}, {0, 2, 5, 10}, {0, 1, 5, 10}, {0, 4, 5,

10}, {0, 6, 5, 10}, {0, 8, 5, 10}, {0, 12, 5, 10}, {0, 14, 5, 10},
{0, 3, 5, 10}, {0, 9, 5, 10}, {0, 1,2, 5, 10}, ..., {0, 2, 1, 3, 4, 5,
6, ..., 14}} be the collection of all subset semiring set ideal of S
over the subring P, = {0, 5, 10}.

Let A=1{0,2,5,10} and B= {0, 13,5, 10} € , T,

Now

{0, 2, 5,10} U {0, 13, 5, 10}
{0, 5, 10, 13, 2} and

2,5,10} M {0, 13,5, 10}
5

{0,
{0, 5,10} arein , T, .

Consider A,B e ,, T;.

{0,2,5, 10} + {0, 13, 5, 10}
{0,13,5, 10,2, 8,3, 7, 12}

and AxB ={0,2,5,10} x {0, 13, 5, 10}
={0, 10, 5, 11} are in PlTS.

Clearly , T, is different from ,T; as subset set ideal

semiring topological spaces of S over the subring P;.

LetA,B e , T}

A+B =1{0,10,5,2} +{0,13,5, 10}
~{0.2,3,5,7,8, 10, 12, 13}
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and

AUB =1{0,10,5,2} U {0, 13,5, 10}
=10, 10,5, 13,2} arein T .

We see , T is different from , T, and , T, as subset set
1 1 1

ideal semiring topological spaces of S over the subring P, of
Zis.

o)

Consider A,B e , T]

AUB =1{0,2,5,10} U {0, 5, 10, 13}
00, 5, 10, 2, 13}

and

AxB ={0,2,5,10} x {0, 5, 10, 13}
={0, 10, 5, 11} are in PITS.

We have , T is different from , T, , T, and , T as set

P U
subset semiring ideal topological spaces of S over the subring P,
OfZIS-

,2, 10} +{0,13,5, 10}
,5,3,7,8,10,12, 13}
and

AnNnB ={0,5,2, 10} n {0, 13,5, 10}

=10,5,10} arein , T .

p T is different from , T, , T,, , T and , T as subset

[

set ideal semiring topological spaces of S over the subring P, =
{0, 5, 10} of Z;s.
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and

AnNnB ={0,5,2,10} n {0,5,13,10}
=1{0,5,10} arein , T".

p, T are different from , T7, , T,, , T, , T and , T .

u® P 702 P 7S? P U
We see all the six subset set of S over P; ideal semiring
topological spaces are different.

Example 4.4: Let S = {Collection of all subsets of the ring Z,,}
be the subset semiring. The subring of Z,4 are {0, 12}, {0, 6,
12, 18}, {0, 4, 8, 12, 16, 20}, {0, 2,4, 6, 8, ..., 22}, {0, 8, 16},
and {0, 3, 6,9, 12, 15, 18, 21}.

Thus using these 6 subrings we can have 36 subset set ideal
semiring topological subspaces of S over subrings of Z,,.

Example 4.5: Let

S = {Collection of all subsets from the ring Z;} be the subset
semiring. Z; has no subrings. So S has no subset set ideal
topological semiring spaces over the subrings.

We call such subset semirings as subset simple semirings.

Example 4.6: Let S = {Collection of all subsets from Z,;} be
the subset semiring. S is a subset simple semiring.

Example 4.7: Let
S = {Collection of all subsets from the semiring Z;9} be the
subset semiring. S is a subset simple semiring.
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THEOREM 4.1: Let
S = {Collection of all subsets from the ring Z,; p a prime} be the
subset semiring. S is a subset simple semiring.

Proof follows from the simple fact Z, the prime field of
characteristic p has subrings hence the claim.

Example 4.8: Let
S = {Collection of all subsets from the ring ZsS,} be the subset
semiring. S is not subset simple for S has subset subsemirings.

Example 4.9: Let S = {Collection of all subsets from the ring
Z5(g1, &) with g} =0, g5 = g g1 = &g = 0} be the subset
semiring. S is not a subset simple semiring for Z;(g;, g,) has

subrings. Hence associated with S we have subset semiring set
ideal topological spaces of all the six types.

Example 4.10: Let S = {Collection of all subsets from the ring
Z,=1{0, 1, 2, 3}} be the subset semiring. The only subring in
Z4is {0, 2} =P;. The subset set ideals of S over P;.

, T =1{{0}, {0, 2}, {0, 1, 2}, {0, 3, 2}, {0, 1, 3, 2} } is the

collection of all subset set ideals of S over P;.

nTos 5 Ts> p T0, 5 T, 5 T, and , T  are subset ideals

of S over P,.

The trees associated with , T is

{0, 1,2, 3}
{0,1,2} {0,3,2}
{0,2} {2,0}

{0} {0}
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Example 4.11: Let
S = {Collection of all subsets from the ring Z¢} be the subset
semiring.

The only subring of Z, is P; = {0, 3, 9}.

p T = {Collection of all subset set ideals of S over the ring

::{o 3,6} = {{0}, {0, 3, 6}, {0, 3}, {0, 6}, {0, 1, 3, 6}, {0,
,3, 6}, {0,4,3,6}, 10,5,3,6, 10,7, 3, 6} 10, 8,3, 6}, 10, 1,
6,2}, 10,1,3,6,4}, {0, 1,3,6,5}, {0, 1,3,6,7}, {0, 1, 3, 8,
10,2, 4,36}, 10,2, 5,36}, {0, 2, 7. 3, 6}, {0, 2, 8, 36}, {0,
,3,6},10,4,7,3,6}, 40,4, 8,3,6}, {0,5,7,3, 6, {0, 5, 8,
1 {0, 1,2, 4,3,6}, {0, 1,2, 7,3, 6}, {0, 1, 28,
{ 61, 10, 1,7, 8, 36}, {0, 1. 4, 8.3, 6}, ..., {0,
}

0,
0 }
be the subset set semiring ideals of S over

6},
7,8, 361,
,2,4,7, 3,
3,4,56,7)

Interested reader can draw the associated tree of the spaces
or in particular , T

Example 4.12: Let

S = {Collection of all subsets from the ring Zs} be the subset
semiring. The subrings of Zg are P, = {0, 4} and P, = {0, 2, 4,
6}.

The subsets ideals set semiring of S over Py is , T = {{0},
{0, 4}, {0, 2,4}, {0, 3, 4}, {0, 2}, {0, 1, 4}, {0, 3, 4}, {0, 5, 4},
{0, 6}, {0, 2, 4}, {0, 6,4}, {0, 7,4}, ...} be the collection of all
subset semiring set ideals of S over the subring P;.

Let , T = {{0}, {0, 2, 4}, {0, 4}, {0, 6, 4}, {0, 2, 6, 4}, {0,

1,6,2,4}, {0,3,2,4,6},{0,5,2,6,4},{0,7,2,6,4}, {0, 2, 4,
1,3,6},1{0,2,1,6,4,5},{0,1,2,4,6,7}, {0, 3,5, 2, 6, 4}, {0,
3,7,2,6,4}, {0,5,7,2,6,4},{0,1,3,5,2,6,4},{0,1,5,7, 2,
64} {0,1,3,7,2,64}, {0,357, 264} {0,1,2,3,4,5,6,7}} be
the collection of all subset semiring set ideals of S over P,.

b
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The tree associated with , T is

{0,1,2,3,4,5}
0’1) 52’67 0
{0,1,3,5,2,6,4} {0,1,3,7,2,6,4} { 0:3,3,7,2,6,4}
{0,3,4,00,1,3 10,7.3,
0’2?3’ 9t~y
é 6.4 2,6,4} 2,6,4} 2,6,4}
SHN s, iy,

2 ,} 2’5}

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

THEOREM 4.2: Let
S = {Collection of all subsets from the ring Z,} be the subset
semiring. If Z, has t subrings associated with S we have 6t
number of subset set ideal topological spaces of S may be
distinct or identical.

The proof is direct and hence left as an exercise to the
reader.
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Example 4.13: Let

S = {Collection of all subsets from ring Z;} be the subset
semiring. The subrings of S are P, = {0, 15}, P, = {0, 10, 20},
P; =10, 5, 10, 15, 20, 25}, P, = {0, 3,6, 9, ..., 27}, Ps = {0, 2,
4,6, ...,28} and Pg = {0, 6, 12, 18, 24} are the subring of Zj.
Ass001ated with these six subrings we have 36 subset set ideal
semiring topological spaces of the subrings Py, P, ..., Pe.

Example 4.14: Let

S = {Collection of all subsets from the ring Z4s} be the subset
semiring. S has atleast 24 subset set ideal semiring topological
spaces of S over the subrings of Zgs.

Example 4.15: Let

S = {Collection of all subsets from the ring Z} be the subset
semiring. S has infinite number of subset set ideal semiring
topological spaces of S associated with subrings of Z.

If in the example 4.15; Z is replaced by R or Z(g) or (Z U
DorQor(QuIlorCor(RuUI)or(Cul)orC(g)etcS it/
we get infinite number of subset set ideal semiring topological
spaces of S. All these subset semirings and their related subset
set ideal semiring topological spaces of S over subrings are also
commutative.

Example 4.16: Let
S = {Collection of all subsets from the group ring Z;S,} be the
subset semiring. This has subset set ideal semiring topological

spaces , T, , T , and , T; to be non commutative over any

P tus P T

subring P; of Z,S, and all spaces have only finite number of
elements in them.

Example 4.17: Let
S = {Collection of all subsets from the ring Z4A4} be the subset
semiring.

S is non commutative so S has subset set ideal semiring
topological spaces over subrings which are non commutative.
Clearly o(S) < 0.
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Example 4.18: Let

S = {Collection of all subsets from the ring Z;D,o} be the
subset semiring. We have subset set ideal topological semiring
spaces over subrings which are commutative and some are also
non commutative.

Example 4.19: Let

S = {Collection of all subsets from the ring R = (Z¢ x Zo) (D7)}
be the subset semiring. S has subset set ideal topological
semiring subspaces of S over subrings of R. We see S has
subset set ideal topological semiring zero divisors.

Example 4.20: Let

S = {Collection of all subsets from the ring R = (Zy x Z, x Z3)
(D25 x S4)} be the subset semiring. S has subset set ideal
semiring topological spaces relative to subrings. S has subset

set ideal semiring topological subspaces in , T, , T}, and , T

P tu> P TN
which are orthogonal or annihilates each other and some of
them are non commutative.

Example 4.21: Let
S = {Collection of all subsets of the ring ZS;} be the subset
semiring. S has subset set ideal semiring topological spaces

over subring such that T’ T, and , Ty are non

P U P T

commutative.

Example 4.22: Let

S = {Collection of all subsets from the ring (Z x Z) (S; x D;5)}
be the subset semiring. S has infinite number of subset set ideal
semiring topological spaces which are non commutative and of
infinite order.

Example 4.23: Let

S = {Collection of all subsets from the ring R = (Q u I)Ss} be
the subset semiring. S has infinite number of subset set ideal
topological semiring spaces of S over subrings of the ring R.
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Example 4.24: Let S = {Collection of all subsets from the ring
R=(CuUI))(S;xD,s)} be the subset semiring.

S has subset set ideal semiring topological spaces over the
subrings P; on R. All of them are of infinite order.

Example 4.25: Let S = {Collection of all subsets from the ring
P={R xR xR xR)S(5)}} be the subset semiring.

S has subset set ideal semiring topological spaces over
subrings of P. All of them are of infinite order.

Example 4.26: Let S = {Collection of all subsets from the
matrix ring M = {(a;, a, a3, a4, a5, a5) | 8 € Zg, 1 <1< 6}} be
the subset semiring.

S has subset set ideal semiring topological spaces over the
subrings P; = {0, 3} (or P, = {0, 2, 4}).

We see , T, , T: and , T have pairs of subset set ideal

P "u2 P
semiring topological subspace such that their product is {(0 0 0
000)}.

Example 4.27: Let S = {Collection of all subsets from the ring
M=4| 2 |laeZyl<i<I2}y

be the subset semiring. S has subset set ideal semiring
topological spaces over any subring of Z;,.

Clearly the subset set ideal topological semirings over
subrings of Z, has pairs of subspaces such that



Subset Set Ideal Topological Semiring Spaces | 175

AxB=1[0

Example 4.28: Let S = {Collection of all subsets from the
matrix ring

a| a2 alO
a a a
11 12 20 :
M= aieZIZXZIg,1S1S40}}
a21 a22 aSO
a}l a32 a40

be the subset semiring. S has subset set ideal semiring
topological spaces over subrings of the ring {Z;, x Z;s}.

Clearly every subset set ideal semiring topological spaces, T,
» I, and ,Tg have pairs of subset set ideal semiring

topological subspaces A and B and

AxB=

S O O O
S O O O
S O o O

Example 4.29: Let S = {Collection of all subsets from the
matrix ring

M=4l > 7 a € Z4g, 1 <116}
a9 a10 all alz

alé
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be the subset semiring. Clearly S has subset semiring
topological pairs of subspaces of , T", , T, and , Ty such that

P n> P U

AxB=

S O O O
S O O O
S O O O
S O O O

Example 4.30: Let S = {Collection of all subsets from the
matrix ring P = (a, a,, a3, ..., a7) | 8, € Z¢ S7; 1 <1 < 7}} be the
subset semiring. S has subset set ideal semiring topological

spaces over the subrings. , T, , T and , T. are subset set

ideal semiring topological spaces of S over the P; which are non
commutative.

Infact , T7, , T and , Ty have pairs of subspaces A, B

V)

suchthat AxB={(0000000)}

Example 4.31: Let S = {Collection of all subsets from the
matrix ring

al a2
a, a, .

M= ) ) a € Zs (D27 x S(4)), 1 £i1<14}}
a, a

14

be the subset semiring. S has several subset semiring set ideal
topological space ,T" T. and , T, which are non

plus B in
commutative and they have commutative subset set semiring
ideal topological subspaces as well as non commutative subset
set semiring ideal topological subspaces.

Example 4.32: Let S = {Collection of all subsets from the
matrix ring



Subset Set Ideal Topological Semiring Spaces | 177

M = 5 6 7 dg . .
= aiEZ(S3XD2’7), 1S1S16}}

al} al4 alS al6

be the subset semiring. S have several subset set ideal semiring
topological spaces over the subring P;. , T7, , T" and , Ty are

P U’ P TN
commutative. , T’, ,T) and , T, have subset set ideal

v BTN

topological subspace pairs A, B such that

AxB=

S O O O
S O O O
S O O O
S O O O

Now in view of these examples we formulate the following
theorem.

THEOREM 4.3: Let S = {Collection of all subsets from the
matrix ring P with entries from R} be the subset semiring. ,T,,
P10, 10, pT5, pT7 and T are subset set ideal semiring
topological spaces of S over the subring P; of the ring R over
which it is defined. 17, ,T. and ,Ty have pairs of set ideals
subset semiring topological subspaces A, Bwith A xB = {(0)}.

Proof follows from the simple fact that we have matrices such
that the product is zero.

Example 4.33: Let S = {Collection of all subsets from the
interval ring P= {([al, ] [aZ, b2] [a7’ b7]) | aj, b € ZIO; 1<
1<7}} be the subset semiring. , T, , T.,, T , , T, , T, and

U2 P TUP TN PN P o

» T be the subset set ideal interval semiring topological spaces

over the subring P; c Z,,.
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T, , T, and , T, have pairs of subset set ideal interval

P U P
semiring topological subspaces A, B such that A x B = {([0, 0],
[0, 0], ..., [0, OD)}.

Example 4.34: Let S = {Collection of all subsets from the
interval matrix ring

[a,b,]

[a,b,]

M= a, b eZyxZg1<1<10}}

[aIObIO]
be the subset semiring.

P =7Z4%x {0}, P,={0} x Z¢, P3;={0, 2} x Zg, P4 = {0, 2} x
{0}, Ps = {0, 2} x {0, 3}, P = {0, 2} x {0, 2, 4}, P; = {0} x
{0,3} and Pg = {0} x {0, 2, 4} be subrings using which the
interval matrix subrings can be built. We see the three subset
set ideal semiring topological spaces T, T: and Ts have pairs
of subspaces A, B which are orthogonal that is

[0,0]
AxB= [0’:0]
[0,0]

Example 4.35: Let S = {Collection of all subsets from the
interval matrix ring

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

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

M= a, b€ Zin x Zss;

[ay,by] [agnbs,] o [a6bs]
1 <i<36}}
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be the subset interval semiring.

P, = {Collection of all 6 x 6 interval matrices with entries
from the subring {0, 6} x {0, 5, 10} < Z;, x Z;5s} be interval

. < x . .
subring. , T7, , T7 and , T are subset set ideal semiring

interval topological spaces of S.

We have pairs of subspaces A, B in , T], , T" and , Ty
with A x B= {(0)}.

Example 4.36: Let S = {Collection of all subset from the ring

[ [ab,] [a,b,] [a;b,] ... [a,by] |
[a,be] [ayby] [apb,] o [agby]

M= qlla,b] [aybyl [a,by] ... [ayby]|| aibie
[a5D] [ayby] [aybs] ... [aby]
[[ay;by] [assbyg] [asby] o [aysbys] ]

Z45S6; 1<i1< 45}}
be the subset interval non commutative semiring.

T, » T7 and , T are subset set ideal semiring interval

P 'S5 P tn

topological spaces which has subspaces both commutative and
non commutative and has pairs of subspaces A, B with

[0,0] .. [0,0]
AxB= : :
[0,0] ... [0,0]

Example 4.37: Let S = {Collection of all subsets from the
super matrix ring M = {(a; ay| a3 asas|agas;agag) | a; € Zyp; 1 <
1< 8}} be the subset super matrix semiring.



180 | Special Type of Subset Topological Spaces

M is commutative so all the six set ideal subset semiring
topological spaces of S over subring of M are commutative.

Example 4.38: Let S = {Collection of all subsets from the
super matrix ring P = {(a; | a, a3 a4 | as ag | a7 ag a¢ | a19) | a; € Z1»
(S5 x Dy7); 1 £1<10}} be the subset super matrix semiring of
P. Clearly the set ideal subset semiring topological spaces | T,

. T? and N T are non commutative over the subring P; of P.

Example 4.39: Let S = {Collection of all subsets from the
super matrix ring

B=<|""|laeZ 1<i<8}}

be the subset semiring. All subset set ideal semiring topological
spaces of S over subrings of Z are of infinite order and are
commutative.

Example 4.40: Let S = {Collection of all subsets from the
super matrix ring

3 e(ZUl);1<1<9}}
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be the subset semiring.

Clearly the subset semiring set ideal topological spaces of S
over the subrings P; of (Z U I)S;, , T, , T and , Ty are non

commutative and are of infinite order.

Example 4.41: Let S = {Collection of all subsets from the
super matrix ring

al a2 aS a4 aS a() a7
aS a9 a10 all a12 alS a14
a15 a21
B: a22 cee cee cee cee cee a28 aiEZlﬁ;
a29 a35
a36 a42
Ay Ay

1<i<49}}

be the subset semiring. S has subset set ideal semiring
topological spaces (all of which are commutative) over subrings
Ome.

Example 4.42: Let S = {Collection of all subsets from the
super matrix ring

aS a’ﬁ a7 a8 :

B= aieZIZ(S3xD2’7);1£1S16}}
g [ @ [ a3y
a a a a

16

be the subset semiring set ideal semiring topological spaces over
subrings of Zix(S; x D,5) of which , , Ty, , T’ and , T are

non commutative.
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Example 4.43: Let S = {Collection of all subsets from the
super matrix ring

a, |a, a,;|a, a; a, a, | ag
B=<|a

A | g e | e e e e | Ay,

o [@1p o | e e e g ||l @ae(ZUl)S,,

1<i<24}}

be the subset super matrix semiring. S has the three subset set
ideal semiring topological spaces, , T, , T, and , T  to be non

commutative but of infinite order over any subring of (Z U I)S;.

Example 4.44: Let S = {Collection of all subsets from the
interval super matrix ring B = {([a; b;] | [a2 b2] [a3 b3] [a4 b4] |
[as bs]) | @, by € (Z13 x Zis X Z4s) S7; 1 <1< 5} be the subset
semiring. S has , Ty, ,T) and , T , to the subset set ideal
semiring topological spaces over the subring P; of (Z3 x Z¢ %
Z45) S; which are non commutative and of finite order.

Example 4.45: Let S = {Collection of all subsets from the
interval super matrix ring

[a, |a, a, a,]|a]
a6 alo
a]l a]5
a, | .. .. ..la
B= alé azo a; € Z10 (S3 x Dy11);
B T -
Q56 a3
a31 a35
_a36 a40_

1<i<40}}
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be the subset semiring. o(S) < oo and all the three subset set
ideal semiring topological spaces, T, , T, and , T, are non

commutative over the subring P; of Z;o (S; x Dy11).

Now we proceed onto give examples of polynomial subset
semiring and interval polynomial subset semirings.

Example 4.46: Let

S = {Collection of all subsets from the polynomial ring Zs[x]}
be the subset semiring. S has infinite number or subset set ideal
semiring topological spaces over subrings of Z;[X].

Example 4.47: Let

S = {Collection of all subsets from the ring Z[x]} be the subset
semiring. S has infinite number of subset set ideal semiring
topological spaces over subrings of Z[x] all of which are all
commutative.

Example 4.48: Let S = {Collection of all subsets from the ring
R[x] where R = Z;; D, 7} be the subset semiring. S has infinite
number of subset set ideal semiring topological spaces of which

x X :
T, T, and , T7 are non commutative.

P
Example 4.49: Let S = {Collection of all subsets from the non
commutative polynomial ring R[x] where R = (Q U I) Ss} be
the subset semiring. S has infinite number of subset set ideal
semiring topological spaces of which , Ty, , T and , T are

> P Tu

all non commutative and of infinite order.

Now we proceed onto study subset semirings using
semirings.

We will illustrate this situation by examples.

Example 4.50: Let
S = {Collection of all subsets from the semiring Z" U {0}} be
the subset semiring of type II. S has infinite number of subset
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set ideal semiring topological spaces over the subsemirings P; of
Z"U {0}.

We have nZ" U {0}; n € N, n # 1, contribute to
subsemirings of Z" U {0}. All these 6 spaces are of infinite
cardinality and are commutative.

Example 4.51: Let S = {Collection of all subsets from the
semiring (Z" W 1)U {0}} be the subset semiring. S has infinite
number of subset set ideal semiring topological spaces over
subsemirings and all of them are commutative as S is
commutative.

Example 4.52: Let S = {Collection of all subsets from the
semiring B = (R" U {0}) (21 &); g =0, g = g with gig, =
2¢g1 = 0}} be the subset semiring. S has infinite number of

subset set ideal semiring topological spaces over subsemirings
of S.

Infact the semiring B has infinite number of subsemirings.

Example 4.53: Let S = {Collection of all subsets from the
semiring B = (Z" U {0})S;} be the subset semiring. S has
infinite number of subset set ideal semiring topological spaces
over subsemiring P; of B all are of infinite order and , T', , T

P U2 P T

and , T; are non commutative as topological spaces.

Example 4.54: Let S = {Collection of all subsets from the
semiring ((R" U 1) U {0}) x (D,7 x S(4))} be the subset
semiring.

All subset set ideal semiring topological spaces over
subsemiring P; are of infinite order and , T, , T- and , T are

CRVEN B
non commutative over the subsemiring P; of
(RTUT) U {0}) (D27 x S(4)).
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Example 4.55: Let S = {Collection of all subsets from the
semiring

aj a
a3
as as
a7 ag
dg
ao ar
J
0

be the subset semiring.

S has only a finite number of subset set ideal semiring
topological spaces over the subsemiring P; in B.

Example 4.56: Let S = {Collection of all subsets from the
semiring B =

ol \

p dg
p A7

¢ dg

® as

% ay >
o3
¢ A
p 4

o0
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be the subset semiring, o(S) < co. S has only finite number of
subset set ideal semiring topological spaces over subsemirings
of B.

Example 4.57: Let S = {Collection of all subsets from the
semiring L =

be the subset semiring.

o(S) < oo. All the six subset set ideal semiring topological
spaces over the subsemirings of L are of finite order and are
commutative.

Example 4.58: Let S = {Collection of all subsets from the
semiring BS, where B =
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subset semiring.
0(S) <o but S is non commutative.

» Ts»p T, and , T are subset set ideal semiring topological

spaces over subsemirings P; of S are non commutative and all of
them are of finite order.

Example 4.59: Let S = {Collection of all subsets from the
lattice group (group semiring) BD,; where B is a Boolean
algebra of order 2’} be the subset semiring; o(S) < oo.

All the six set subset ideal semiring topological spaces are
of finite order over the subsemirings P; of BD,; and P T, TS

SP U

and , T are non commutative over P;.



188 | Special Type of Subset Topological Spaces

Example 4.60: Let S = {Collection of all subsets from the
semiring B (S; x D, 5) where B =

ai
A az
a
as
ag a7 >
ag
9
ar o

be the subset semiring.
o(S) < 0.

S is non commutative and has subset set ideal semiring
topological spaces over subsemirings and are of finite order.

Example 4.61: Let S = {Collection of all subsets from the
matrix semiring M = {(aj, a5, a3, a4, as) | a; € L =
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di 1<i<5}
a3 a)
a
as >
a6
a7
a9 ag

be the subset semiring of finite order.

The subset set ideal semiring topological space over the
subsemiring P; of M is of finite order.

Further the topological spaces ,Tg,, T and ,T. have
pairs of subspaces A, B such that A x B={(000 0 0)}.

Example 4.62: Let S = {Collection of all subsets from the
semiring




190 | Special Type of Subset Topological Spaces

1 <i<9}} be the subset semiring. o(S) < oo,

S has subset set ideal semiring topological spaces over the
subsemirings of B.

Example 4.63: Let S = {Collection of all subsets from the
matrix semiring

al a2 a7
a, 8y .. a,
B= a; € L a Boolean algebra of order
alS a'16 a’21
ay Ay g

2% =256} be the subset semiring. o(S) < oo.

S has subset set semiring ideal topological spaces of finite
order over the subsemiring P; of B.
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Example 4.64: Let S = {Collection of all subsets from the
semiring

[a, a, a, a, aj|
a'6 a'7 alO
M=4la, a, .. .. a;s|lael=
alG al7 aZO
aZl a22 a25

XX
o

ag

g

ajo a

be the subset semiring. o(S) <., T7, , T7 and , T be three

set subset ideal semiring topological spaces over the
subsemiring P; of B.

All these three spaces contain subset topological zero
divisors.

Example 4.65: Let S = {collection of all subsets from the
semiring M = {([a,, bi], [a2, b2], ..., [a7, b7]) [ a;, bie L=
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1 <1< 7} be the subset semiring o(S) < co.

The three set ideal subset semiring topological spaces over
semirings has topological subset zero divisors.

Example 4.66: Let S = {Collection of all subsets from the
semiring

[a,,b,]

,b
M = [32: 2] a, b, e

[a,4,b,4]
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1 <1< 14} be the subset semiring.

We see the six subset ideal semiring topological spaces over
the subsemiring of M.

Further , T, ,T: and , T are topological spaces such

P U P

that they contain pairs of subspaces A, B such that

[0,0]

0,0
AxB= [:]

[0,0]
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Example 4.67: Let S = {Collection of all subsets from the
[a,,b,] [a,,b,]
[a5,b;] [a,,b,]
[as,b5] [ag,bs]
[a;,0,] [ag,by]

interval semiring M = a,bje L=

ap

° )
1 <i<8}} be the subset semiring , T, , T, , T:, p TO, » TS

and , T are the six subset set ideal semiring topological spaces

ar

over subsemiring P; of M.

X X . . .
p Is, T, and ,TZ are subset set ideal semiring

topological spaces which have pair of subspaces A, B such that

[0,0] [0,0]
[0,0] [0,0]
[0,0] [0,0]
[0,0] [0,0]
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Example 4.68: Let S = {Collection of all subsets from the

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

,b ,b ,b
interval semiring M = [ag‘ o] [ag‘ 2 [314. 2

is

[a43’b43] [344,b44] [a4g’b49]

belL= 1 1 <i<491)

be the subset semiring.

The three set subset ideal semiring topological spaces
over the subsemiring P;, , Ty, , T’ and , T are such that we

have a pair of subspaces A, B which are such that

[0,0] [0,0] .. [0,0]

AxB= [O,:O] [0,20] [0,:0]

[0,0] [0,0] ... [0,0]
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These spaces have subset topological zero divisors.

We have also subset semiring which are built using super
matrix semirings.

Example 4.69: Let S = {Collection of all subsets from the

[a;,b;]

[a,,b,]

[a;,b;]

[a,,b,]

[as,bs]
| [a4,b,]]

super matrix semiring M = a, b; e

L 38
L ag
ajo
ap
a I | as
e a4
0

1 <1<6}}. Clearly o(S) < . S has subset set ideal semiring
topological spaces over subsemirings of M some of them have
subset topological zero divisors.
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Example 4.70: Let S = {Collection of all subsets from the
super matrix interval semiring M = {([a, bi] | [a2, b2], [a3, b3] |
[a4, ba] [as, bs] [as, be] | [a7, b7] [as, bs]) | ai, bi € L=

1
a9 ag
1<i<8}
a7
as ag
s
A a3
a
0

be the subset semiring.

0(S) < oo. This subset semiring has subset zero divisors and
these set ideal subset semiring topological spaces have subset
topological zero divisors.

Example 4.71: Let S = {Collection of all subsets from the
super interval matrix semiring

fa.b,] | [a,b,] [a,,b,] | [a,.b,] [a5.bs] [ag.b,]
[a,,b,] | [ag.bg] [a6,b]
[a,;,b,,] | [a15,b5] [a,,,b,,]
[a,5,b,5] | [a56 Do ] [a5),b5]
[a,,,b5,] | [2;,,05,] [as,D54]
[a;,,b;,] | [as,bsg] [a,,b,,]
[a,;,b,] | [a4,by] (249,041 |
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a, b; € L a Boolean algebra of order 2°; 1 <i < 49}} be the
subset semiring. 0o(S) < o. S has subset zero divisors and
subset idempotents.

Now we give examples of non commutative interval subset
semirings.

Example 4.72: Let S = {Collection of all subsets from the
semiring

[ [a,,b,] [a,,b,] ... [a,,b,]]
[a,,b,] [a;,b,] o [ay,by]
M= {|[a,;,b,;] [ay,by] ... [ay,bs]]||ai bi € LSs;
[a3l’b31] [a3Z’b32] [a40’b40]
[[ay,b4] [a,,b,] o [a5,bs]]

L is Boolean algebra of order 2°}} be the subset semiring. S is
non commutative and o(S) < oo,

The three topological spaces , Ty, , T and , T  are non
commutative.
Example 4.73: Let

S = {Collection of all subsets from the semiring L(S; x D,7)}; L
a Boolean algebra of order 2°, be the subset semiring.

S has non commutative set ideal subset semiring topological
spaces over subsemirings of L(S; x D, 7).

Example 4.74: Let S = {Collection of all subsets from the
semiring (L; xL;)As where
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L= and L, =

a

1 ap a a,
as a3
as

s
as
a 4 l ' l a
a

310 = ajo ag

0
0

be the subset semiring which is non commutative.

Example 4.75: Let S = {Collection of all subsets from the
semiring L(S; x D, 5 x Ajo)} where L is the lattice

1 A

S is a finite non commutative subset semiring.
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S has subset zero divisors. The set subset ideal topological
semiring spaces over subsemirings have subset topological zero
divisors.

Example 4.76: Let S = {Collection of all subsets from the
semiring LS (3) where L =

0
the subset semiring. o(S) < co.

S is a non commutative subset semiring.

The three subset set ideal semiring topological spaces , T,
» T, and , T} are non commutative over the subsemiring P; of

LS(3).

These topological spaces contain subset idempotents and
has no subset topological zero divisors.

Example 4.77: Let S = {Collection of all subsets from the

semiring (L, x L,) S; where L, is a Boolean algebra of order 2°
and L, is the following lattice
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a

a6 as as
ay >
® ag
® a
ai0
ap an

be the subset semiring; o(S) < .
S has subset zero divisors. S is non commutative.
S has non commutative subset set ideal semiring topological

spaces of finite order.

Example 4.78: Let S = {Collection of all subsets from the
semiring M = L(S(4) x D, 5)} be the subset semiring where L =
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pa|
pa,
pa3
as
e as
a7
ag
g
an l ' l ajo
a3 as

v

0(S) <o and S is non commutative.
S has subset zero divisors and subset idempotents.

Thus the subset set ideal topological spaces of S has subset
topological zero divisors.

Example 4.79: Let S = {Collection of all subsets from the
(Ll X L2 X L3) (8(4) X D2’7); where
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ag

aj 9

’ J

be the subset semiring; o(S) < . S has subset zero divisors.

Now we proceed onto describe interval subset semirings of
type Il using interval semirings.

Example 4.80: Let S = {Collection of all subsets from the
interval lattice M = {[a,b] |a,b e L =
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be the interval semiring. o(S) < . Clearly S has subset set
ideal topological semiring spaces over subsemirings P; of M
givenby , T,, , T, , T7, , T, , T and , Tg.

N> P U PN

We see all the six spaces are distinct and , T, , T and

» Ty have pairs of subspaces A, B such that A x B = {[0, 0]}.

Also these three spaces have subset interval topological zero
divisors which are of finite in number.

Example 4.81: Let S = {Collection of all subsets from the
interval semiring M = {[a;, b;] | a;, b; € LS(3) where L =

)

1

a a;
s as A
a7
do
a
ao | | apn
as a3
0

be the subset semiring. S is non commutative.

We see the subset ideal semiring topological spaces are of
finite order and , Ty, , T and , T" are of finite order and non

v
commutative. Also all these three spaces have pairs of

subspaces A, B with A x B = {[0, 0]} and these three spaces
have subset topological zero divisors.
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Example 4.82: Let S = {Collection of all subsets from the
interval matrix semiring M = {([a;, b;], [a2, b2], [a3, b3], [a4, 4],
[as, bs]) | a;, b; € L where L =

1
ay a;
s as a4
a7
[ ag
L a9
a0
ap
a | | as
e ag
0

1 <1 < 5} be the subset interval semiring. S has subset
idempotents and subset zero divisors.

Further if P; is any interval subset subsemiring of M then

the three topological spaces , Ty, , T, and , T  have pairs of
subspaces A, B with A x B = {([0, 0], [0, 0], [0, 0], [0, 0], [O,
0]}. However , T, , T and , T contain subset topological

VLN B

zero divisors.

Further o(, T.)), o(, T ) and o(, Ty ) are finite.

Example 4.83: Let S = {Collection of all subsets from the
semiring M = {([a1, bi], [az, by] ..., [ai0, bio]) | &, bi € LSs
where L =
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1 <1 < 10} be the subset interval semiring. Clearly o(S) < o
and S is a non commutative interval subset semiring.

Now if P; is interval subsemiring of the semiring LS(5)
then , T, ,Tiand , T are of finite order and are non

LRE

commutative.

These three subset set ideal interval semiring topological
spaces have pairs of subspaces A, B with A x B = {([0, 0], [O,
0], [0, 0], ..., [0, 0])}. Also these three spaces have subset
interval topological zero divisors.

Example 4.84: Let S = {Collection of all subsets from the
semiring

[a,,b,]

[a,,b,]

M= ai,biEL:

[a1,,b),]
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5]

e

a0

a4

1 <1< 12} be the subset semiring.

S has subset set ideal interval semiring topological spaces
over subsemiring P; of L. , T, , T and , T are all of finite
order commutative and have subset topological zero divisors
subset idempotents.

Example 4.85: Let S = {Collection of all subsets from the
interval semiring M = {[a, b] | a, b € LS; x D,;; where L is a
Boolean algebra of order 2°}} be the subset semiring. o(S) < .
S is non commutative. S has subset zero divisors as well as

subset topological zero divisors. Infact the spaces , T,

p T,and , Tg; the set subset ideal topological semiring spaces
have pairs of subspaces A, B such that A x B = {[0, 0]}.
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Example 4.86: Let S = {Collection of all subsets form the
[a,,b,]

[a,,b, ]

interval matrix semiring M = a, bj e LS(4); 1 <i

[312 ’b12]

\

<12 where L =

' J
the subset semiring. o(S) < co. S is non commutative. S has
subset zero divisors. Also S has subset idempotents. The set
ideal subset topological semiring spaces , T, , T and , T

have pairs of subspaces A, B such that

[0,0]

0,0
AxB= [:]

[0,0]
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Example 4.87: Let S = {Collection of all subsets form the
interval matrix semiring

[al’bl] [aZ’bZ] [a3’b3]

,b ,b ,b
[3-4: 4] [35: 5] [3'6: 6] where a;, b; € LS,

[a28’b28] [3'29’b29] [a30’b30]

where L =
)
[2) a3
a; ag >
an aro
ay a3

A

be the subset semiring. o(S) < . S is non commutative and S
has subset zero divisors and topological subset zero divisors.

Example 4.88: Let S = {Collection of all subsets from the
interval matrix semiring
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[a;,b,] [a,,b,] [a;,b;] [a,,b,]
M= aj, bi S LD2513
[a;.b5] [a,,b,] [a5,bis] [a5,b]

where L =

=X

" J
be the subset semiring o(S) < . , T, ,T and , T have

subset topological spaces which has subset topological zero
divisors.

Example 4.89: Let S = {Collection of all subsets from the
super interval matrix semiring M = {([a;, b;] | [a2, b2] [as, b3] |
[a4, bs]) | @, bj € L (S; x Dy7); 1 <1 <4, L is a chain lattice
Cio} } be the subset semiring. o(S) < c.

Inview of all these we state the following theorem.
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THEOREM 4.4: Let
S = {Collection of all subsets from the interval semiring} be the
subset semiring

(i) S has subset zero divisors and subset topological
zero divisors. (ii) ,1, T and ,T; have pairs of subset set

ideal semiring topological subspaces A, B with A x B = {(/0,
0))}-

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

We now proceed onto propose the following problem for

the reader.

Problems:

1. Obtain some special and interesting results about the six
subset set ideal semiring topological spaces over a subring
of a ring.

2. Characterize those rings in which atleast three of the six

topological spaces are identical.

3. Does there exist a ring for which all the six topological
spaces are identical?

4.  Find conditions on the ring so that all the six topological
spaces are distinct.

5. Let S = {Collection of all subsets from the ring Z;,} be
the subset semiring.

(i)  Find o(S).
(il)) Find all subset set ideal semiring special topological
spaces; ,T,, pT5, » T., , T, , T. and T

> P 702 P U PN P U PN

over a subring P; € Z,.
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(iii)) Find all set ideal subset semiring topological zero
divisors of S.

Let S = {Collection of all subsets from the ring Z;} be
the subset semiring.

(1)  Study questions (i) and (ii) of problem 5 for this S.
(il) Can S have subset zero divisors?
(i) Is S a subset semifield?

Let
S = {Collection of all subsets from the ring M = Z;5 x
Z46} be the subset semiring.

Study questions (i) and (iii) of problem 6 for this S.

What are the special features enjoyed by the subset
interval semiring built using interval semiring?

Let S = {Collection of all subsets from the ring ZsS;} be
the subset semiring.

(i)  Find o(S).

(i1)) Find all the six subset set ideal semiring topological
spaces over subrings.

(iii)) Show S is non commutative.

(iv) Prove the set ideal subset semiring topological

spaces , Ty, , T and , T" are non commutative

space over P; the subring of M.
(v) Find all subset set ideal semiring topological
subspaces of , Ty, , T and ,T]  which are

commutative over the subring P;.
(vi) Does ,Tg, , T) and , T have subset topological

PS> P U
zero divisors?

(vii) Can , T, , T and , T. have pairs of subset set

ideal semiring subspaces A, B such that
A xB={(0)}.
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10.

11.

12.

13.

14.

Let S = {Collection of all subsets from the ring ZsD, s}
be the subset semring of type I.

Study questions (i) and (vii) of problem 9 for this S.

Let S = {Collection of all subsets from the ring (Z,, x Z3s)
(S(4) x (D,5))} be the subset semring.

Study questions (i) and (vii) of problem 9 for this S.
Let S = {Collection of all subsets from the matrix ring M
= {(aj, a3, a3, ..., a12) | & € Zgg Drg; 1 <1 < 12}} be the
subset semiring.
Study questions (i) and (vii) of problem 9 for this S.
Let S = {Collection of all subsets from the matrix ring

al

a,

M= J|aie Z19, As; 1 £1<9}} be the subset

semiring of type L.
Study questions (i) and (vii) of problem 9 for this S.

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

al a2 alo
a,, a, .. a
_ 11 12 20
M= ai € (Z1gx Zs1) S5,
a, 8y, .. ay
a3 Ay Ay

1<i<40}}
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be the subset semiring.
Study questions (i) and (vii) of problem 9 for this S.

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

a’l a2 aS
a, a, .. a,
M=<la, a, .. a;]|laie(Z1xZy)S;,1<1<25}}
s A Ay
_a21 a22 325_

be the subset semiring of type I.
Study questions (i) and (vii) of problem 9 for this S.

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

ring M= 3|3, || &€ Zs (D7 xAs); 1<i<11}} bea

subset semiring of type I.

Study questions (i) and (vii) of problem 9 for this S.
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17.

18.

19.

20.

Let S = {Collection of all subsets from the super matrix
ring M = {(a; | @ a3 | a4 as a¢| a7 ag | a9) | a; € Zs (As x
Dy.11); 1 £1<9}} be the subset semiring of type 1.

Study questions (i) and (vii) of problem 9 for this S.

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

[a, a, |a, a, a;|a, a,|ag]
a9 dyg a6
M=<la,; ag | .. o | |ayl|laiels
Ay Ay a3
A3 Ay a,

(As x Dy 11); 1 £1<40}} be the subset semiring.
Study questions (i) and (vii) of problem 9 for this S.

Let S = {Collection of all subsets from the ring R} be the
subset semiring.

(i) Find the subset semiring set ideal topological
spaces , T,, , T, , T2, , T0, , T, and , Tg over

P02 P "U> P "n> P U P TN

the subrings P; of R.

(il)) Find subspaces of the topological spaces given in
).

(iii) Show these spaces have subset topological zero
divisors.

(iv) Prove all the topological spaces are commutative.

(v) Show on S we can have infinite number of set ideal
subset semiring topological spaces defined over the
subrings.

Let S = {Collection of all subsets from the ring (Q U I)}
be the subset semiring.

Study questions (i) and (v) of problem 19 for this S.
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22.

23.

24,
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Let S = {Collection of all subsets from the ring (C U I)S;}
be the subset semiring.

(1
(i1)
(iii)

Study questions (i) and (v) of problem 19 for this S.
Prove S is non commutative.
Prove the set ideal subset semiring topological

spaces , Ty, , T and , T  over the subring P; of

(C U I)S; are non commutative.

Let S = {Collection of all subsets from the ring (Z x Z x
7)S;} be the subset semiring.

(M)
(i)

Study questions (i) and (v) of problem 19 for this S.
Prove , Ty, , T and , T? has pairs of subspaces

A, B such that A x B = {(0)}.

Let S = {Collection of all subsets from the ring M = {(a,

a, ..

8 | a € (ZuwlD,yy, 1 £1< 9}} be the subset

semiring.

Study questions (i) and (ii) of problem 22 for this S.

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

_alw
a

a
:3 a; € ZS;1; 1 £i<12}} be the subset

a

11
_alzj

semiring.

Study questions (i) and (ii) of problem 22 for this S.
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25. Let S = {Collection of all subsets from the matrix ring

a, a5 a() .
M=% 7 "fllae(QuUIyD,s; 1<i<30}} be

Ay Ay Ay

the subset semiring.

(1)  Study questions (i) and (ii) of problem 22 for this S.
(il)  Prove S has infinite number of subset zero divisors.

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

[a, a,|a, a,|a,|a, a, a,|a,|

a10 alS
M=qla,y | v o] | e o Ay ||ae

a28 a36

[ o L N -

Z(D,7 x As x S(3)); 1 £1<45}} be the subset semiring.

(1)  Study questions (i) and (ii) of problem 22 for this S.

(i) Prove S has infinite number of subset zero divisors.

(ii1)) Prove their exists infinite number of pairs of
subspaces A, B with

0j0 0j0|0 O O

AxB=

S O O O O
S O O O O
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28.

29.
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Let S = {Collection of all subsets from the super matrix

a1 a2 a3 a’4 a’5 a6
a7 aI2
) a, .o A,
ring M = a e (ZUI)
a9 A
a25 a30
_a3l a36 a

(g1, 82, 83) S7; 1 <i<36; g =0, g =g, & =83, 8g =
gigi=0, 1 <1,j <3}} be the subset semiring.

Study questions (i) and (iii) of problem 26 for this S.

Let S = {Collection of all subsets from the interval ring
M = {([a, bi], [a2, b2], ..., [ag, bo]) } a;, bi € ZS; x Dy 113
1 <£1<9}} be the subset semiring.

Study questions (i) and (iii) of problem 26 for this S.

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

[a,,b] [a,,b,] .. [a,,b,]
M= <| [ag,bs]  [ag,by] ... [a,,,b,]||a,bie(ZxZ

[a5.bi5] [a6bis] - [ay,b,]

x Z) S(5), 1 £1<21}} be the subset semiring.

Study questions (i) and (iii) of problem 26 for this S.
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30. Let S = {Collection of all subsets from the interval matrix

[ [a,b] [a,,b,] ... [agb,] |
[a5,b5]  [a,0,b)0] ... [a145,by6]
[a;;,b;] [aj,b] .. [ay,by]

ring M = [a,5,D5] [ay,byl . [as,,by] a.b e
[a33,by] [asy,by] oo [ay,byl
[a,,b,] [a,,b,] o [agg,byl
[a49,by] [asy,bse] - [as6,bs]

[[as7,b5,] [asg,bsg] ..o [ag,bgl]

(CUT)(S;xDyg x Ajp)} be the subset semiring.
Study questions (i) and (iii) of problem 26 for this S.

31. Let S = {Collection of all subsets from the polynomial
ring R[x], R reals} be the subset semiring.

(i)  Show S has no subset zero divisors.

(i1)) Is S commutative?

(iii) Show S has infinite number of subset set ideal
topological semiring subspaces.

(iv) Prove R[x] has infinite number of subrings.

32. Let S = {Collection of all subsets from the ring
(R U D)[x]} be the subset semiring.

Study questions (i) and (iv) of problem 31 for this S.

33. Let S = {Collection of all subsets from the ring R[x, X,
X3] Xi Xj = XjXi =1#], | <1,j <3} be the subset semiring.

Study questions (i) and (iv) of problem 31 for this S.



34.

35.

36.

37.
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Let S = {Collection of all subsets from the ring

a;, b; e (CU ) }} be the subset

M= {f:[ai,bi]xi

semiring.
(i)  Prove S has subset zero divisors.
(i1))  Study questions (i) and (iv) of problem 31 for this

S.
Let S = {Collection of all subsets from the interval
polynomial ring R =(C U I) x (C U I) (x1, X3)}
(i)  Study questions (i) and (ii) of problem 34 for this S.
Let S = {Collection of all subsets from the groupring
(RUT) S; x Ay} be the subset semiring.

Study questions (i) and (ii) of problem 34 for this S.

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

a, b; € RS(5)} ! be the

M= {f:[ai,bi]xi

subset semiring.

Study questions (i) and (ii) of problem 34 for this S.
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38. Let S = {Collection of all subsets from the semiring L =

be the subset semiring of type II.

(1)  Find o(S).

(i) Find all subsemirings of L.

(iii)) Find all set ideal subset semiring topological spaces
of S.

(iv) Prove S has subset idempotents.

(v)  Prove S has subset zero divisors.

39. Let S = {Collection of all subsets from the semiring LS,
where L is as follows:
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® ag

P Ay

P Ao

arg

a3
ap } ‘ a4
a7 ars

be the subset semiring.

(i)  Study questions (i) and (v) of problem 38 for this S.

(i) Prove the topological spaces, T, , T and ,T]

are non commutative in general.
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40. Let S = {Collection of all subsets from the semiring L; x
L,, where

e

a

b a3

P A4

1 as

be the subset semiring of type II.
Study questions (i) and (v) of problem 38 for this S.

41. Let S = {Collection of all subsets from the semiring LS(5)
where L is a Boolean algebra of order 32} be the subset
semiring of type II.

(i)  Study questions (i) and (v) of problem 38 for this S.

(ii)) Prove S is non commutative.
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42. Let S = {Collection of all subsets from the semiring
M = {(a;, a, ..., ag) | a; € L, where L is a lattice

a a)
a3

s as
d6

a7 ag > >
d9

aio a
ap

a3 a4

be the subset semiring of type II.
Study questions (i) and (v) of problem 38 for this S.

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

M= 2 a,elL=
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a7

aq

ajo

as

a

J

where 1 <1< 10} be the subset semiring.
Study questions (i) and (v) of problem 38 for this S.

44. Let S = {Collection of all subsets from the semiring M =

a, a, .. a,
all alZ a20

a; € L, L a Boolean algebra of
Ay Ay e Ay
a31 a’32 a'40

order 64; 1 <1<40}} be the subset semiring.
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Study questions (i) and (v) of problem 38 for this S.

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

al a’S a'9 alS
a, a, a, a
2 6 10 14
M= a; € LS, where
a'3 a7 all alS

a
a
a3
ay
as
e a;

ag

A9 ajo

0

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

(i)  Study questions (i) and (v) of problem 38 for this S.
(i1) Prove S is commutative.

(iii) Prove the topological subset spaces, , T',, , T and
P T, are non commutative.
(iv) Find atleast two subset topological subspace of
T, » T, and , Ty .

P Tur P T
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46. Let S = {Collection of all subsets from the semiring

M= ——— || a,€ L(S(5) x Dy,

a3 Ay A
136 37 Qg |
1
L=
a

CRY:

ae as a4
a7
L 38
L a9
a a
a6 Ay
ajg a0

1 <1< 18}} be the subset semiring.
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48.
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(i)  Study questions (i) and (v) of problem 38 for this S.

. < « .
(i) Prove , T, , T7 and , Ty are all non commutative

set ideal subset topological spaces of S over the
subsemiring P; of L(S(5) x D, 7).

Let S = {Collection of all subsets from the semiring
M = {(a; | a; a3 | a4 as ag | a7 ag a9) | where a; € L(S(4) x
D,7); 1 £1 < 9}} be the subset semiring (L is a chain
lattice Cyp).
(i)  Study questions (i) and (v) of problem 38 for this S.
(i1) Prove S is non commutative.
Let S = {Collection of all subsets from the super matrix
2T

aZ

a,

a4

2

a6

semiring M = Z ai €(L; x Ly) Dy, 13

ag

a9

a10

an

alZ

La13
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49.

and L, = 1
%)
a a;
a6 as a4
az a7
[ ag
a9
a ag
10 an
an } {
as aps
0

a6

1 <1< 13}} be the subset semiring.

(1)  Study questions (i) and (v) of problem 38 for this S.
(i1) Is S commutative?

Let S = {Collection of all subsets from the interval matrix
semiring M = {([a;, b], [a2, b,], [a3, b3], ..., [a10, b10]) | @i,

b; € L (S; xDy7); 1 £1<10}} be the subset semiring.

(i)  Study questions (i) and (v) of problem 38 for this S.
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51.
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(il) Prove S is non commutative.

(iii) Prove S has subset topological zero divisors.

(iv) Show T, T. and Ts has pairs of subspaces A, B
with A x B = {([0, 0], [0, 0], ..., [0, 0])}.

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

I [a,,b)]  [a,,b,] .. [aIZ’bIZ]_
[a;5,b5] [a,b] o [ay,by]
M = [a55,D55] [ay,b5] - [A3,b5] a,b; e
[3'37’]337] [aSS’b38] [a4s’b4x]
[a40,D4] [as50,bs] o [ag9,bg]

_[a61’b61] [362’b62] [a72’b72]_

L(Dy13 x Sg); L = Cy5 a chain lattice, 1 <i<72}} be the
subset semiring.

Study questions (i) and (iv) of problem 49 for this S.

Let S = {Collection of all subsets from the semiring

a;, b; € LS(5) where L is the lattice

M= {i[ai,bi]xi

i=0

given in the following
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be the subset semiring.

(@)
(i)

(iii)

(iv)

Study questions (i) and (iv) of problem 49 for this
S.

Can S have infinite number of subset set ideal
topological semiring spaces over the subsemiring of
M?

Can S have infinite number of commutative subset
set ideal semiring topological spaces over
subsemiring of M?

Can M have infinite number of non commutative
subsemiring?
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52. Let S = {Collection of all subsets from the interval

a, by LD2,11

1)

i=0

polynomial semiring M = {Z[ai,bi]xi

where L =
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53.

54.

55.

56.

57.

58.

be the subset semiring.

Study questions (i) and (iv) of problem 49 for this S.

Obtain some special and interesting features enjoyed by
finite subset interval semirings of type II.

Does there exist subset interval semiring which has no
subset zero divisors?

Can one prove all interval subset semirings will have
subset zero divisors?

Prove the trees related with the finite set ideal subset
semiring topological spaces , T, , , T, . T., ., T., , T:

and ,T; over the subsemiring (or subring) can find

applications in data mining.

Find all the trees associated with the set ideal subsets
semiring  topological  spaces  subset  semiring
S = {Collection of all subsets from the ring ZsD,;} over
subrings of ZsD, 7.

Find all trees associated with the subset set ideal semiring
topological spaces , T T, , T, ,T', ,T. and

o> P uU> P "n> P U P N

P T, over the subsemiring P; of LS; where L =



59.

60.

61.
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Find the basic sets of the spaces in problem 58.
Find the basic sets of the spaces in problem 57.
Let

S = {Collection of all subsets from the semiring Z;,D, s}
be the subset semiring of type 1.
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62.

63.

Find all subset set ideal semiring topological spaces of S
over P;, subring of Z;,D, 5 and find all the trees associated
with them.

Let S = {Collection of all subsets from the semiring LS;
where L = \

a

XX

ag aq

be the subset semiring of type II.

(i)  Find all subset set ideal semiring topological spaces
of S over the subsemiring P; of LS; and their
associated trees.

If L in problem 62 LS; is replaced by Zg so that ZgS; is a
ring find all subset set ideal semiring topological spaces
of that S and the trees related with them.

Compare both the trees associated with the spaces in
problem 62 and the spaces in problem 63.
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