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PREFACE

The study of groupoids is meager and we have recently
introduced the new notion of subset groupoids and have studied
them. It is interesting to keep on record that interval groupoids
have been studied by us in 2010.

Further when the subsets of a loop are taken they also form
only a subset groupoid and not a subset loop. Thus we do not
have the concept of subset interval loop they only form a subset
interval groupoid.

Special elements like subset interval zero divisors, subset
interval idempotents and subset interval units are studied.
Concept of subset interval groupoid homomorphism is
developed.

It is interesting to note several nice properties are developed
in this book on subset interval groupoids nearly 12 theorems are
given about these subset interval groupoids to satisfy special
identities.

An interesting feature is we can have interval subset
groupoids to enjoy special Smarandache properties. Matrix
subset interval groupoids and polynomial interval subset
groupoids are developed and described in this book. Interval
matrix subset groupoids using a special type of loops is
interesting for the operation on them is only natural product X,



and every singleton set is such that their product is identity
matrix.

Subset matrix interval groupoids S using the loops L,(m)
has no S-Cauchy elements.

Over 10 theorems about these subset interval matrix
groupoids using these special types of loops and subset interval
polynomial groupoids using these loops are developed and
described.

On these subset interval groupoids two non associative
topological spaces are built this is the first time we develop a
new type of non associative topological spaces

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

W.B.VASANTHA KANDASAMY
FLORENTIN SMARANDACHE



Chapter One

INTRODUCTION

Here we give basic concepts and introduction about subset
non associative structures. We have discussed and developed
about subset algebraic structures which are associative in [39].
We have also studied algebraic structures of subset polynomials
and subset matrices in [41].

Here we mainly study the subset groupoids and subset loop
groupoids using the subsets of groupoids and loops respectively.
The operation on the subset collection is the operation of the
groupoid or loop. We see these subsets of a loop is only a
groupoid and not a loop. However we see the loop L is a subset
in the subsets of a loop L.

We study the properties of these new algebraic structures,
like conditions on them to satisfy special identities and so on.
We also obtain the condition under which they are
Smarandache.
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We first recall the definition of a groupoid and give
examples of various types of groupoids.

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

a *b € G and * in general is non associative on G. We
define (G, *) to be a groupoid.
We may have groupoids of infinite or finite order.

Example 1.1: Let G = {a,, a,, a,, a3, a4} be the groupoid given
by the following table:

Example 1.2: Let (G, *) be the groupoid given by the following
table:

Example 1.3: Let (G, *) be the groupoid given by the following
table:
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Clearly (G, *) is a grouped of order 10.
Example 1.4: Let G=(Z, *, (3,—1)) be a groupoid. Ifa,b e Z;
a*b=3a+b(-1)=3a—b;thatisif 8, 0 € Z then
8*0=3x8+0(-1)=24.
For5,10€72,5*10=3x5-10*1=15-10=5.
Clearly G is an infinite groupoid. That is o(G) = o.
Example 1.5: Let (Q, *, (7/3, 2)) = G be a groupoid. o(G) = .
Letx=3andy =-2 € Q then
3*¥(2)=3x7/3-2x2=7-4=3.
Example 1.6: Let G=(R, *, (\/5 , 0)) be a groupoid. o(G) = .

Letx=8,y=—5\/§ e R.
x*y=8*(—5\/§)=8x\/_—0x(—5\/§)
=83 eR.

Clearly o(G) = oo.
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Example 1.7: Let G= {C, *, (3—, 4 + 51)} be a groupoid of
infinite order.
a*b=a@B-1)+b(4+5i) fora,b e C.
Takea=-3iand b=2+1e C.
a*b =-3ix3-)+2+1)4+50)
=-9{—-3+8+4i+10i—-5
=51 eC.

0(G) = w0 so G is of infinite order.

Finally for more about groupoids please refer [18, 20-1, 23
and 40]. For the notion of loops refer [24]. For interval
matrices and interval polynomials refer [28]. For the concept of

interval groupoids refer the book [31].

Finally we also give the topology on these collections in a
very special way. To every subset groupoid S we have two

topologies defined on S.

Thus, we have discussed and developed these new type of
topologies, which are basically non associative and also non
commutative in general. This study is very innovative. For to
the best of our knowledge here we get examples of non
associative topologies with finite or infinite number of elements
in them. These topologies are unique in their nature and may
find lot of applications. For more about the topologies of these

types refer [35-6].

We define the notion of Smarandache topological spaces as
well as those special type of Smarandache topologies which

satisfy special identities; this is also analysed in this book.



Chapter Two

SUBSET INTERVAL GROUPOIDS

In this chapter we for the first time introduce the notion of
subset interval groupoids of both finite and infinite order. We
describe develop and define these concepts. We give the
necessary and sufficient condition for a Smarandache subset
interval groupoid to be idempotent.

The notion of groupoids and subset groupoids are described
in [18, 20-1, 23, 31 and 40].

DEFINITION 2.1: Let (G, *) be an interval groupoid where
(G, *) = {[a, b] | [a, b] € G with a and b elements from some
groupoid}. Take S = {{[a;, b/, ..., [a, b} | [a;, b]] € G, ] <i
<t} to be the collection of subsets from the interval groupoid G.
We define (Sg, *) to be the subset interval groupoid of the
interval groupoid G.

We will illustrate this situation by some examples.

Example 2.1: Let Sg = {{[ai, bi], ..., [a, b} | [a, bi] €
G = [Zy, Zo], where on Zo; * is the defined operation using
(3,2)}; 1 <i<t.
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Let

A={[3,2],[4,0],[2,5],[4,5]} and
B={[0, 1], [3,0], [7, 1]} € Sc.

A*B

= {3, 2], [4, 0], [2, 5], [4, 5]} * {[0, 1], [3, 0], [7, 1]}

={[3,2]* [0, 1], [4, 0] * [0, 1], [2, 5] * [0, 1],
[4,5]* [0, 1], [3, 2] * 3, 0], [4, 0] * 3, O],
(2, 5]*[3,0],[4, 5] * [3, 0], [3, 2] * [7, 1],
[4,01*[7,1],[2, 5] * [7, 1], [4, 5] * [7, 1]}

={[9,6+4],[12,2], ..., [12 + 14, 15+2]}

= {[0, 1], [3, 2], ..., [8.8]}.
This is the way ‘*’ operation on Sg is performed.
We see * on Sg 1s non associative.
Let A= {[3,0]},B={[8, 1]} and C = {[2, 1]} € Sc.

(A*B)*C=({[3,0]} *{[8,1]}) *C
={[3*8,0*1]} *C
= {[9+16,2]} *[2, 1]
=1{[7,21} *{[2, 11}
= {[21+4,6+2]}
= {[7, 8]} € Se.

Thus
(A*B)*C={[7,8]} I

A*B*O)= A*(I8, 11} * {2, 11})
= A* L 5]
= {[3, 01} * {[1, 5]}
= {[9+2,10]}
= {[2, 11} .. I
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We see clearly I and II are distinct, hence (Sg, *) is non
associative.

We check for the commutativity of Sg.
Consider A = {[8, 0]} and B = {[2, 5]} in Sg.

A*B ={[8,0]} * {[2, 5]}
= {[24 +4,10]}
={[1, 1]} I

B*A ={[2,5]} *{[8, 0]}
= {[6 + 16, 15]}
= {[4, 6]} II

Clearly I and II are distinct so Sg is non commutative.
Example 2.2: Let

Se = {{[a1, b1, --., [an, bul} | [ai, bi] € {G, *, (2, 0)} where
G = Z;} be subset interval groupoid.

It is easily verified that S is both non associative and non
commutative.

Take A = {[3, 2], [0, 6]} and B = {[0, 4], [2, 1]} € Sq.

A*B ={[3,2], [0, 6]} * {[0,4],[2, 1]}

= {3, ]*[[0 ‘;]} [0, 6] * [0, 4], [3, 2] * [2, 1],
[6, 4], [0, 0], [0, O]}

[0, 0]} I

[0, 6] *
{[6, 4],
{6, 4],

Consider

B*A ={[0,4], [2, 1]} * {[3, 0], [0, 6]}
= {[0,4] *[3, 0], [2, 1] * [3, 0],
[0, 4] * [0, 6], [2, 1] * [0, 6]}
= {[0, 1], [4, 2]} II
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Wesee A * B=B * A as I and II are distinct.

Example 2.3: Let Sg = {A | A is subset of the collection of
intervals from the interval groupoid G = {[a, b] | a, b € Z,, *,

(3, 4)}} be the subset interval groupoid of the interval groupoid
G.

Take A = {[2, 8], [4, 6], [8, 0]}
and B = {[0, 2], [4, 0]} € Sq.

We find
A*B ={[2,8],[4,6], 8, 0]} * {[0, 2], [4, O]}
= {[2, 8] * [0, 2], [4, 6] * [0, 2], [8, 0] * [0, 2],
[2, 8] * [4, 0], [4, 6] * [4, 0], [8, 0] * [4, 0]}
= {[6,24 + 8], [6 + 16, 24],[12, 18 + §],
[12 + 16, 18], [24, 8], [24 + 16, 0]}
= {[6, 8], [10, 01, [0, 2], [4, 6], [0, 8], [4,0]} ... 1

B*A =1{[0,2],[4, 0]} * {[2, 8], [4, 6], [8, O]}
=100, 2] * [2, 8], [4, 0] * [2, 8], [0, 2] * [4, 6],
[4, 0] * [4, 6], [0, 2] * [8, 0], [4, 0] * [8, 0]}
= {[8, 6+32], [0 + 16, 6 + 24], [0, 32, 6]
[12 +8,32], [12 + 16, 24], [12 + 32, 0]}
= {[8,2],[4, 6], [8, 6], [8,8],[4,0],[8,0]} ... II

We see I and II are distinct thus Sg is a non commutative
and non associative subset interval groupoid.

Example 2.4: Let Sg = {A | A is the collection of all interval
subsets of the interval groupoid of the groupoid Zg, *, (3, 3)} be
the interval subset groupoid. It is easily verified SG is
commutative but non associative.

Take A = {[0, 5], [5, 0]} and B = {[2, 4], [4, 3]} € S,

A*B = {[0,5]*[2,4],[5, 0] *[2,4],
[0, 5] * [4, 3], [5, 0] * [4, 3]}

= {[6, 15+12], [15+6, 12], [12, 15+9], [15+12, 9]}

= {[0, 31, [3, 01, [0, 0], [3, 3]} U
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B* A =1{[2,4],[4, 3]} * {[0,5], [5, 0]}
=12, 4] % [0, 5], [4, 3] * [0, 5], [2, 4] * [5, O],
[4, 3] * [3, 01}
= {[6, 12 + 15], [6+15, 12], [12, 9+15],
[12 + 15, 9]}
= {[0, 31, [3, 0], [0, 01, [3, 3]} .. I

Clearly I and II are identical, thus A * B=B * A.

Now
A={[4,2],[3, 1]}, B={[4, 5]} and C = {[0, 4]} € Sc.

Consider

A*B*C)=A*({[4,5]*[0,4]}
= A* ({12, 15+ 12]})
={[4,2], [3, 1]} * {[0, 3]}
= {1240,6+9],[9, 3 + 9]}
={[0, 3], [3, 3]} I

We now find

(A*B)*C=({[4,2], 3, 1]} * {[4,5]}) * C
={[4.2]*[4,5],[3,1]*[4,5]} * C
={[12+12,6+15],[9+12,3+15]} *C

{[0,3],[3,0]} * C

{[0, 3] * [0, 4], [3, 0] * [0, 4]}

{0, 9+12], 9, 12]}

{[0, 3], [3, 01} II

Clearly I and II are distinct and we see Sg is only a
commutative subset interval groupoid but S is a non
associative subset interval groupoid of {Z, *, (3, 3)}.

In view of all these we can get a class of commutative non
associative subset interval groupoids.

It is pertinent at this juncture to keep on record that all the
examples given are only of finite order. We say Sg is of finite



16 | Subset Interval Groupoids

order if the number of interval subsets in Sg has only finite
number of elements.

THEOREM 2.1: Let Sg be the interval subset groupoid where
intervals are taken from G = {Z,, * (t, t)} (I <t < n). Clearly
S¢ is commutative but non associative subset interval groupoid
of finite order.

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

We now give examples of subset interval groupoids of
infinite order.

Example 2.5: Let Sg = {Collection of all subsets of intervals of
the interval groupoid built using the groupoid {Z, *, (3, 7)}}.

Sg 1S a non associative non commutative interval subset
groupoid of a interval groupoid of infinite order.

Example 2.6: Let Sg = {Collection of all subsets of the interval
groupoid G = (R, *, (8, —=3))} be the subset interval groupoid of
the interval groupoid G.

Clearly Sg is of infinite order which is also non
commutative.

Take A = {[0, 4], [0, 2], [-1, 0]},
B = {[4, 6], [0, 1]} and C = {[5, 6]} in Sg.

Consider

A*B*C)=A*({[4,6],[0, 1]} * {[5, 6]})

=A* {[4,6] * [5, 6], [0, 1] * [5, 6]}
A* {[32-15,48 — 18], [-15, 8-18]}
{[0, 4], [0, 2], [-1, 0]} * {[17, 30],
[-15, -10]}
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= {[0, 4] *[17, 30], [0, 2] * [17, 30],
[-1,0] *[17,30], [0, 2] * [-15,-10],
[0, 4] * [-15,-10], [-1, O] * [-15,-10]}

= {[-51, 32-90], [-51, 16-90], [-8-51, —150],
[45, 16 + 301, [45, 32 + 30], [-8 + 45, 30]}

— [-51, 58], [-51, ~74], [-59, —150], [45, 46],
[45, 621, [37, 301} 1

(A *B)* C={[0,4], [0, 2], [-1, 0]} * {[4,6], [0, 1]}) *C

= {[0,4] * [4, 6], [0, 2] * [4, 6], [-1, 0] * [4, 6],
[ 4] * 10, 11, [0, 2] * [0, 1], [-1, 0] * [0, 1]}

([-12, 32-18], [0, 32-3], [32, 16-18],
[0, 16-3], [-8-12, —18], [-8, -3]} * C

= {[-12, 14], [0, 29], [32, 2], [0, 13],
[-20,-18], [-8,-3]} * C

= {[-12, 14] * [5, 6], [0, 29] * [5, 6],
[32,-2] *[5, 6], [0, 13] * [5, 6],
[-20,-18] * [5, 6], [-8, 3] * [5, 6]}

= {[-96-15, 112-18], [-15, 212-18],
[256 —15, -16-18], [-15, 104-18],
[-160-15, —144 —18], [-64—15, —24-18]}

= {[-111, 94], [-15, 194], [241, —34], [-15, 86],
[-175, -152], [-79, —42]} i

Clearly I and II are distinct hence Sg is a non associative
subset interval groupoid of infinite order which is also non
commutative.

Example 2.7: Let Sg = {Collection of all subsets of intervals of
the interval groupoid G = {[a, b] | a, b € R, *, (7, 0)}} be the
subset interval groupoid of infinite order.
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We see Sg 1s non associative as well as non commutative.
Take A = {[3,2],[7, 1]} and B= {[1, 1], [0, 2]} € S.

A*B

03,21, [7, 11} * (1, 1], [0, 2];
=403, 2] * [1, 1], [7, 11 * [1, 1], [3, 2] * [0, 2],
[7, 11 * [0, 2];
= {[21, 14], [49, 7], [21, 14], [49, 7]}
= {[21, 14], [49, 7]} oo

B*A ={[1,1],[0, 2]} * {[3,2],[7, 1]}
={[1,11*[3,2], [1, 1] * [7, 1], [0, 2] * [3, 2],

[0, 2] * 7, 1]}
={[7, 7], [0, 14]} I

I and II are not identical so A * B=B * A.
Example 2.8: Let Sg = {Collection of all subsets of the interval
groupoid of the groupoid, G where a, b € G = {Q" U {0}, *, (0,
9)} } be the subset interval groupoid.

S is of infinite order and Sg is an infinite non commutative
subset interval groupoid.

Example 2.9: Let G = {Z" U {0}, *, (4, 4)} be an infinite
commutative groupoid.

S = {Collection of all intervals [a, b] of G where a, b € G},
S is an interval groupoid.

Sg = {Collection of all subsets of the interval groupoid S}.
Sg is the subset interval groupoid of infinite order.

S 1S commutative.

In view of this we have the following theorem.
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THEOREM 2.2: Let S; be the subsets of the interval groupoid
S={la,b]|abeZorQorRorZ U{0}); Q" U{0}orR U
{0} or C; * (t, t)}. Sgis commutative and of infinite order.

The proof is obvious from the very fact for if A = {[m, n]}
and B = {[s, r]} € Sg, then

A*B = {[m,n]} * {[s, 1]}
={[m*s,n *r]}
= {[tm + ts, tn + tn]} 1

B*A ={[s,r]} * {{m, n]}
={[s*m,r *n]}
= [ts + tm, tr + tn]} I

Thus A * B=B * A. Hence SG is a commutative subset
interval groupoid.

Corollary 2.1: In the above theorem if (t, t) is replaced by
(1, 1), we see Sg is an associative interval subset groupoid of
infinite order.

Example 2.10: Let Sg = {Collection of all interval subsets of
the groupoid G = {Zs (g), *, (8, g) where g = 0}} be the
interval subset groupoid which is both non associative and non
commutative of finite order.

Example 2.11: Let Sg = {Collection of all interval subsets of
the interval groupoid of the groupoid; G = {C(Z2), *, (6, 3ir)}}.
We see Sg is of finite order and is a finite complex subset
interval groupoid.

Next we proceed onto give examples of subset interval
groupoid of dual numbers and finite complex modulo integers.

Example 2.12: Let G = {Zs, (g, 1), *, (3, 4g)) where g’ =0
and g’ = g, g;g = 0 = gg;} be the mixed dual number groupoid.
S ={[a,b] | a,b e G}, (S, *) is the interval groupoid of G.
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Let Sg = {Collection of all subsets of the interval groupoid
S}; Sg is a finite subset interval mixed dual number groupoid
which is non commutative.

Example 2.13: Let G = {C(Z7) (2) | & =g, *, (8, g)} be the
finite complex modulo integer special quasi dual numbers

groupoid. S = {{[a, b]} | a, b € G, *, (8, g)} be the finite
complex modulo integer interval groupoid.

We take

Sg = {Collection of all subsets from the interval groupoid
S}; Sg is a subset interval groupoid of finite order of complex
modulo integer interval groupoid.

Example 2.14: Let Sg = {Collection of all subset intervals from
the interval groupoid S = {{[a, b] | a, b € G = {C(Z15) (g, 1, &)
|g°=0, gf =g and g} =g with i =14, ggi = gig = 0 = gigy
=gigi; 1 <1,7<2,*,(3,0)}} be the subset interval groupoid of
finite order which is both non associative and non commutative.

Thus having seen examples of subset interval groupoids of
finite and infinite order of all types; we now proceed onto define
special properties related to substructures and concept of subset
zero divisors, subset idempotents and subset nilpotents in Sg.

However the definition is a matter of routine so we only
illustrate these concepts by appropriate examples.

Example 2.15: Let Sg = {Collection of all interval subsets of
the interval groupoid S where S = {[a, b] | a,b € G = {Z», *, (4,
6)}} be the interval subset groupoid of S.

We now give subset interval zero divisors and subset
interval idempotents in Sg.

Take A = {[3, 2], [6, 4]} and B = {[0, 4], [3, 8]} € Sa.
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A*B ={[3,2],[6, 4]} * {[0, 4], [3, 8]}
={[3,2] * [0, 4], [6, 4] * [0, 4]} {[3, 2] * [3, 8],
[6, 4] * [3, 8]}
= {[0, 0]}.

Thus we see A, B € S; are subset zero divisors. In this case
B * A= {[0, 0]}. However it is often natural to get in Sg subset
intervals A, B € Sg with A * B = {[0, 0]} but B * A = {[0, 0]}.

Now Sg has also non trivial subset idempotents for take
A = {4, 0]} € Sg, we see A * A= {[4, 0]} = A. Thus Sg has
non trivial subset idempotents.

Let Sg = {Collection of all interval subsets of the interval
groupoid S = {[a, b] | a, b € G = {Z, *, (5, —5)}} be the subset
interval groupoid. We take A = {[3, 3]} € Sc.

A*A = {[3,3]} *{[3,3]}
{3, 31} * {[3, 3]}
{[15-15, 15-15]}
{[0, 0T}

Thus A is a subset nilpotent element of order two. Infact Sg
has infinite number of subset nilpotent elements of order two.

Let P = {[a, a] | a € Z} < Sg be the collection of all subset
nilpotents of order two.

We will proceed to give examples in case of building
groupoids of subset intervals using Z,.

Example 2.16: Let S = {Collection of all intervals of the form
[a, b] where a,b € G = {Z;s, *, (8, 7)}} be the interval groupoid
of finite order.

Take Sg = {Collection of all subsets of the set S}, Sg is the
interval subset groupoid.

We see all subsets A = {[s, s]} where s € Z;s in Sg are
subset nilpotents of order two.
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A*A = {[s,s]} *{[s,s]}
= {[8s + 7s, 8s + 7s]}
= {[0, 0]}, hence the claim.

Thus all subsets B = {[a, a]} | a € Z;s} < Sg are subset
nilpotent elements collection.

Infact B has a substructure only a subset interval
subgroupoid of Sg.

THEOREM 2.3: Let S¢ = {Collection of all subset intervals
from S where S = {[a, b] |a, b € G={Z, * (1, s),t s € Z, |
{n, 0}}} be the interval subset groupoid.

Let P= {4 ={[a a]}/a € Z,}) = Ss. Everyx € P is such
thatx *x = [0, 0] if t + s =0 (mod n).

The proofis left as an exercise to the reader.
However we give a hint to the proof of the theorem.

Let A= {[a, a]} € P;
A*A ={[aa]} * {[a, a]}
= {[ta + sa, ta + sa]}
= {[0, 0]} only if (t + s) = 0 (mod n) for all A € P.

Corollary 2.2: If Z, in theorem 2.3 is replaced by Z or Q or R,
(s, t) should be such that s = —t that is s + t = 0, then the
conclusion of the above theorem is true.

Now we proceed onto give examples of substructures.

Example 2.17: Let S = {[a,b] | a,b € G = {(Zo, *, (3, 2)) x
(Zoo, *, (0,4))} be the interval groupoid.

Sg = {Collection of all subset intervals from S} be the
subset interval groupoid.
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Take P = {Collection of all intervals from the subgroupoid
Zy x {0}} < S and Pg = {Collection of all subset intervals of P}
c SG.

Clearly Pg is a subset interval subgroupoid of Sg as well as
the subset interval ideal of Sg.

We do have subset interval subgroupoids which are not
subset interval ideals but every subset interval ideal is a subset
interval subgroupoid of Sg.

Example 2.18: Let M = {Collection of all intervals of the
groupoid G = {Z4, *, (3, 9)}} be the interval groupoid of G.
Sg = {Collection of all subsets of M} be the subset interval
groupoid of M.

Sc has subset interval subgroupoids. Sg has subset zero
divisors and subset units.

Take A = {[7, 14]} € Sg we see

A*A ={[7,14]} * {[7, 14]}
={[7* 7], [14 * 14]}
= 1[0, 0];.

Hence A is a subset interval zero divisor in Sg.
Let A= {[5, 2]} and B={[3, 4]} € S.
We see

A*B={[5,2]} *{[3, 4]}
={[5%3,2*4];
= {[0, 0]} is again a subset interval zero divisor in S.

Example 2.19: Let G = {{Z;; U I), *, (1, 0)} be a groupoid.
M = {Collection of all intervals [a, b] with a, b € G} be the
interval groupoid of G.
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S = {Collection of all subsets of the interval groupoid M}
be the subset interval groupoid. We call S as the neutrosophic
subset interval groupoid of M.

Clearly o(S) < o0.

S has subset units and subset zero divisors. Infact S has
subset idempotents for A = {[4], 4]} € S is such that A * A =
{[41, 4]} = A; so is a subset idempotent of S.

A = {[I, 4]} € S is a subset idempotent as A>=A. B =
{[L, 41]} e S is also a subset interval idempotent. A = {I,I]} €
S is also a subset interval idempotent of S.

B = {[1, 7]} € Sis such that
B*B ={[1, 7]} *{[1, 7]}
,71* 1,713
1L*1,7*7]}
1, 7]} is a subset interval idempotent of Sg.

— e
—_
|

{
{
=1
{

Example 2.20: Let G = {C ((Zo u 1)), *, (I, 0)} be a groupoid
M = {Collection of all subsets [a, b] where a, b € G} be the
interval groupoid of G.

S = {Collection of all subsets of the interval groupoid M} is
the subset interval groupoid of M.

Let A = {[I, 0]} € S is such that A * A = A is a subset
interval idempotent of S. A = {[I, 0]} € S is such that

A*A ={[L 0]} * {[L 0}
={[L, 0]} e S is a subset interval idempotent.

Let A = {[al, 0]} and B = {[0, bI]} € S.

Wesee A *B = {[al, 0]}* {[O, bI]}
= {[al + 0, 0]}
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= {[al, 0]}
=A.

Thus we get A * B=A and
B*A ={[0,bl]} * {[al, 0]}
= {[0, bI]} = B.

These are special pair of subset interval elements; that is
A, B € S is a special pair of interval elements if A * B = A and
B*A=B.

A ={[al,0] |a € Zo} and B = {[0, bl] | b € Zo} € S are
such that A*B=Aand B * A=B.

Interested reader can work with more examples.
We see A * A=A for all A= {[al, 0] | a € Zo}.

Further B = {[0, bl] | b € Zy} is such that B * B = {[0, bI] |
be Zg} =B.

We see A and B form a class of subset interval idempotents
infact Ac={A=[al,0] |a € Zo} and Bc=B = {[0, bl] | b € Zo}
are such that Ac and B¢ are subset interval subgroupoids of S.

They can also be called as subset interval idempotent
subgroupoids of S.

Let S = {Collection of all subsets of the interval groupoid M
of a groupoid G}. If N is a interval subgroupod of M then
Sx = {Collection of all subsets of the interval subgroupoid N of
M} < S is also a subset interval subgroupoid of S.

Further N is a interval subgroupoid of M of the groupoid G
if P < G is such that P a subgroupoid of G and
N = {Collection of all intervals of the subgroupoid P of G}.

We will first give some examples of this.
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Example 2.21: Let S = {Collection of all subset intervals of the
interval groupoid M = {all intervals [a, b] where a, b
G = {C(Z12), *, (4, 3)}}} be the subset interval groupoid of the
interval groupoid M of the groupoid G.

Take P, = {Collection of all subset intervals of the interval
subgroupoid; N = {Collection of all intervals of the subgroupoid
H={Zp, *, (4, 3)} < G} < M}} < S is a subset interval
subgroupoid of S.

We see P, is such that N is a interval subgroupoid of M of
the subgroupoid H of G.

Example 2.22: Let S = {Collection of all subset intervals of the
interval groupoid M = {Collection of all intervals of the
groupoid G = {C(Zo) (g1, 22) | *, (3, 0), g/ =0, g =, &% =
g8 = 0}}} be the subset interval groupoid of M and M, the
interval groupoid of G.

Take S| = {Collection of all subset intervals of the interval
subgroupoid N; = {Collection of all intervals of the subgroupoid
H; = {C(Zo)(g1) = C(Zo)(g1, 22), *, 3, 0)} = G}}} < S be the
subset interval subgroupoid of S.

Let S, = {Collection of all subset intervals of the interval
subgroupoid N, = {Collection of the intervals [a, b] from the
subgroupoid H, = {C(Zo)(g2) = C(Zo)(g1, £2), *, (3,0)} = G} <
S be the subset interval subgroupoid of S.

Let S; = {Collection of all subsets of intervals from the
interval subgroupoid N3 of H; = {C(Zy), *, (3, 0)} < G}} be the
subset interval subgroupoid of S.

S, = {Collection of all subsets of intervals from the interval
subgroupoid Ny of Hy = {Zo, *, (3, 0)} < G} be the subset
interval subgroupoid of S.

Thus we see there are several subset interval subgroupoids
of S.
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However we see all these subset interval subgroupoids of S
are not subset interval ideals of S be it left or right. However it
is important to keep on record that we have for this S also both
right subset interval ideals and left subset interval ideals and
subset interval ideals.

First before we proceed onto work with the concept of
ideals we just include the most important theorem.

THEOREM 2.4: Let S be the subset interval groupoid of the
interval groupoid M of the groupoid G. If G has a subgroupoid
H then

(i) M has atleast two interval subgroupoids M, and M,
isomorphic to H.

(ii) S has atleast two subset interval subgroupoids S; and
S, isomorphic with M;, M, and H.

We just indicate the proof of the result.

Let G be the given groupoid H = {hy, ..., h;} < G be the
proper subgroupoid of G.

Let M; = {[0, hj] | h € H; 1 £1 <t} < M, where M is the
interval groupoid of the groupoid G.
M, ={[h;, 0] |hj e H, 1 <i<t} c M.

We see both M; and M, are interval subgroupoids of the
interval groupoid M of G. Further M, and M, are isomorphic as
interval groupoids.

For take n : M| — M, a map
where n([0, h;]) = [h;, 0] foralli=1, 2, ..., n.

Clearly n is a interval groupoid isomorphism of M; and M,,
that is M; = M,.

Further n; : M; — H is defined by
ni ([hy, 0) (i ([0, b)) =h; T <j<tandi=1,2.
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Thus M, = H and M, = H as groupoids. Hence the claim.

Now consider S; = {{[0, hi]} | [0, h] e M|; 1 £i<t} < S;

Si = {{[0, ]}, {[0, o]}, {[0, hs]}, ..., {[0, h]}} < Sis againa
subset interval subgroupoid of S.

Define map 9, : S; > M, by
& ({[0,h]})=[0,h];i=1,2, ..t

It is easily verified J; is a groupoid isomorphism. But we
know M, is isomorphic to the subgroupoid H, hence S; = M,
and S; = H as M, = H by the map fi: S; — H.

£ ({0, h]}) =hyi=1,2, ..., t.

Similarly we can prove S; = M, and S, = H as M, = H.
Finally we see S; = S, for let g : S; — S, be a map such that

2({[0, hy]}) = {[h;, 0]};1=1, 2, ..., t. It is easily verified g
is a subset interval subgroupoid isomorphism.

Hence S;=S..

Now we give some more illustrations before we prove more
properties.

Example 2.23: Let S = {Collection of all subset intervals of the
interval groupoid M = {[a,b] | a, b e G = {Zs, *, (4, 1)}}} be
the subset interval groupoid of the interval groupoid M of G. S
has atleast three interval subset subgroupoids all of which are
isomorphic with G.

Take S; = {{[0, a]} | [0, a] € M, a € G} < S, S; is a subset
interval subgroupoid of S and S; is isomorphic with the
groupoid G.

Take S, = {{[a, 0]} | [a, 0] € M, a € G} < S, S, is a subset
interval subgroupoid of S and is isomorphic with the groupoid
G.
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S; = {{[a, a]} | [a, a] € M, a € G} < S, S; is again a subset
interval subgroupoid of S and is isomorphic with the groupoid
G. Thatis S3 = G, hence S; = S,, S, = S; and S; = S, as subset
interval groupoids.

Example 2.24: Let S = {Collection of all subset intervals of the
interval groupoid M = {Collection of all intervals of the form [a,
bl;b,ae G={Z, * (10,-6)}}} be the subset interval groupoid.
Take S, = {Collection of all subset intervals of the interval
subgroupoid M; = {Collection of all intervals of the form [a, b],
a, b € {27, * (10, -6)} < G}} be the subset interval
subgroupoid of S.

S, ={{[a, 0]} | {[a, 0]} € S,a € Z} < S is a subset interval
subgroupoid of S.

S; = {{[0, a]} | {[0, a] € S, a € Z} < S is a subset interval
subgroupoid of S.

S, = {{[a, a]} | {[a, a] € S, a € Z} < S is a subset interval
subgroupoid of S.

Thus all these three interval subset subgroupoids are
isomorphic with G.

This is the case of infinite subset interval subgroupoids also.
In view of all these we have the following theorem.

THEOREM 2.5: Let S = {Collection of all subsets of the interval
groupoid M of a groupoid G} be the subset interval groupoid.

(i) S has atleast three subset interval subgroupoids.
(ii) Each of these subset interval subgroupoids are
isomorphic with G as groupoids.

The proof is direct follows from the simple fact that if
Si = {{[a, a]}} | {[a, a]} € S, a € G} < S be a subset interval
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subgroupoid of S which is isomorphic with the groupoid G by
the mapn; : S; = G; m; ({[a, a]}) = a.

S, = {{[a, 0]} | {[a, O]} € S where a € G} < S; is such that
S; = G with n, ({[a, 0]}) = a.

S; = {{[0, a]} | {[0, a]} € S where a € G} < S; is such that
S;=Gwith n3:S; > G; m3 {{[0, a]}} =a.

Hence the claim.

Example 2.25: Let S = {Collection of all subsets of the interval
groupoid H = {[a, b] | a, b € G = {Zi5(g), *, (3, 0)}}} be the
subset interval groupoid of the groupoid G.

Si={{[0,a]} |a € G, {[0, a]} € S} < S is a subset interval
subgroupoid of S.

Find all other subset interval subgroupoids of S.

S, = {{[a, b]}} | [a, b] € {intervals from {0, 3, 3g, 6g, 9g, 6,
9} = Zx (g)} thatis a, b € {0, 3, 3g, 6g, 9g, 6, 9} < Z;, (g) be
the subset interval subgroupoid of S.

We can find also other subset interval subgroupoids of S.
Example 2.26: Let S = {Collection of all interval subsets of the
interval subset groupoid M = {[a, b] | a, b € G = {Z;; (g), *,
(7,3), g°=0}}} be the subset interval groupoid of M.

This also has subset interval subgroupoids.

Now we see subset interval ideals of a subset interval
groupoid.

Example 2.27: Let S = {Collection of all interval subsets of the
interval groupoid M = {{[a, b]} | a, b € G = {Zy, *, (10, 0)} }}
be the interval subset groupoid of the interval groupoid M.
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Consider Sl = {{[Oa 0]}5 {[07 10]}3 {[10, 0]}: {[10: 10]} c
S, S; is a subset interval ideal of S.

Let S, = {{[0, 0], [0, 10], [10, O], [10, 10]}} = S, S, be a
subset interval ideal of S.

Ss = {{[0, 0}, {[2, O}, {[0, 2}, {[2, 21}, {[O, 4]}, {[4, O]},
{[4, 41}, {[6, 6]}, {[0, 6]}, {[6, 01}, {[2, 41}, {[4, 21}, {[2, 61},
{[6, 2]}, {[4, 61}, ..., {[10, 10]}}

= {Collection all intervals of the subgroupoid {0, 2, 4, 6, 8,

101}

Clearly S; is also a subset interval ideal of S.

We have seen examples of subset interval ideals of a subset
interval groupoid. We just show all subset interval subgroupoids
of a subset interval groupoid need not in general be a subset
interval ideal of S.

In view of this we give some examples.

Example 2.28: Let S = {Collection of all subset intervals of the
interval groupoid M = {[a, b] | a,b € G = {Z3, *, (1, 0)}}} be
the subset interval groupoid of the interval groupoid M.

Consider S, = {{[a, a]} | a € Z;3} < S is only a subset
interval subgroupoid of G but is not a subset interval ideal of S.
Hence we see S; is a subset interval subgroupoid which is not a
subset interval ideal of S.

In view of this we have the following theorem.
THEOREM 2.6: Let S = {Collection of all subset intervals of the
interval groupoid M of the groupoid G} be the subset interval
groupoid of G. S has subset interval subgroupoid which in

general is not subset interval ideal.

Proof is left as an exercise to the reader.
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Example 2.29: Let S = {Collection of all interval subsets of the
interval groupoid M = {[a, b] | a, b € G = {Zs, *, (4, 5)} of the
groupoid G}} be the interval subset groupoid of the interval
groupoid M.

A ={[1, 1], [0, 0], [3, 3], [5, 5]} < S is a Smarandache left
subset interval ideal of S. It is easily verified that A is not a
Smaradache right subset interval ideal of S.

Example 2.30: Let S = {Collection of all subset intervals of the
interval groupoid M = {[a,b] | a, b e G = {Z;, *, (3, 3)}}} be
the subset interval groupoid of the interval groupoid M.

We see G has no subgroupoids.
However M has three interval subgroupoids.

M = {[a,a]|a e Z} =M,
M,={[0,a]|a e Z;} <M and
M; = {[a, 0] | a € Z;} < M which are all interval
subgroupoids of M isomorphic to G.

S has six subset interval subgroupoids given in the
following.

Si={{[a,a]} |[a,a] e M,a e G} < S,

S;={{[0,a]} [[0,a] e M,a e G} c 5,

S3={{[a, 0]} [[a,0] e M,a e G} c S,

S4={[0, 0], [0, 1], [0, 2], [0, 3], [0, 4], [0, 5], [0, 6]} < S,

Ss = {[0, 0], [1, 0], [2, 0], 3, 0], [4, 0], 5, 0], [6, 0]} = S
and

Se = {[0, 0], [1, 1], [2, 2], [3, 3], [4, 4], [5, 5], [6, 6]} = S
are the six subset interval subgroupoids of S.

Thus even if the basic groupoid G on which S is built has
no subgroupoids yet S can have atleast six subset interval
subgroupoids.
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Example 2.31: Let S = {Collection of all subset intervals of the
interval groupoid M = {[a, b] | a, b € G = {Z¢, (5, 5), *}}} be
the subset interval groupoid of the interval groupoid M. S has
more than six subset interval subgroupoids.

Now we as in case of usual subset groupoids define in case
of subset interval groupoids also the concept of Smarandache
subset interval Bol groupoids, Smarandache subset interval
Moufang groupoid, Smarandache subset interval P-groupoid,
Smarandache  subset interval idempotent  groupoid,
Smarandache subset interval commutative groupoid and their
Smarandache strong analogous.

This is considered by the authors as a matter of routine and
hence is left as an exercise to the reader.

However the authors will provide examples of all these new
concepts.

Example 2.32: Let S = {Collection of all subset intervals of the
interval groupoid M = {[a, b] | a, b € G = {Z¢, *, (0, 2)}}} be
the subset interval groupoid of the groupoid G.

S is a non commutative subset interval groupoid as G is a
non commutative groupoid.

Consider P; = {Collection of all interval subsets of the set
{0, 3} < Z¢} < S is such that

Py = {{[0, 01}, {[0, 31}, {[3, 0}, {[3, 31}, {[0, 0], [0, 3]},
{[0, 0], [3, 01}, {[0, 0], [3, 31}, {[0, 3], [3, 01}, {[3, 31, [0, 3]},
{[3, 3], [3, 01}, {[0, 0], [0, 3], [3, OT}, {[0, 0], [3, 3], [0, 3]},
{{0, 0], [3, 01, [3, 3]}, {[3, 31, [0, 3], [3, 0]} and {[0, 0], [0, 3],
[3, 0], [3, 3]}} < S is a subset interval subgroupoid of S which
is very unique for P, * P, = {[0, 0]}.

However P, is not a two sided subset interval ideal but a one
sided subset interval ideal of S.
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Example 2.33: Let S = {Collection of all subset intervals of the
interval groupoid M = {[a, b] | a, b € G = {Z4, *, (3, 2)}}} be
the subset interval groupoid of M.

S is a Smarandache idempotent subset interval groupoid as
G the groupoid over which this is built is an idempotent
groupoid.

Example 2.34: Let S = {Collection of all subsets interval of the
interval groupoid M = {[a,b] | a,b € G = {Zy, *, (9, 16)}}} be
the subset interval groupoid of the interval groupoid M. S is a
Smarandache interval subset idempotent groupoid of the
interval groupoid M.

In view of this we have the following theorem.

THEOREM 2.7: Let S = {Collection of all subset intervals of the
interval groupoid M = {[a, b] /a, b € G = {Z,, (t, u), *}}} be
the subset interval groupoid of the groupoid G.

S is a Smarandache subset interval idempotent groupoid if
and only if t + u =1 (mod n).

The proof is similar to that of usual groupoids.

Another concept of Smarandache subset inner commutative
interval groupoid.

Example 2.35: Let S = {Collection of all subset intervals of the
interval groupoid M = {Collection of all intervals [a, b] where a,
be G=1{Zs, * (3,3)}}} be the subset interval groupoid. S is
Smarandache inner commutative.

Example 2.36: Let S = {Collection of all subset intervals of the
interval groupoid M = [a, b] where a, b € G = {Zy;, *, (12,
12)}} be the subset interval groupoid of M.

Is S Smarandache inner commutative?
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Example 2.37: Let S = {Collection of all subset intervals of the
interval groupoid M = {[a,b]|a,b € G = {Z2, *, (3,9)}}} be
the subset interval groupoid of the groupoid G.

S is a Smaradache Moufang subset interval groupoid which
is not a Smarandache strong Moufang subset interval groupoid.

Example 2.38: Let S = {Collection of all subsets of the interval
groupoid M = {{[a, b] | a, b € G = {Z;o, *, (5, 6)}}} be the
subset interval groupoid of the interval groupoid M.

S is not a Smarandache strong Moufang subset groupoid
though G is a Smarandache strong Moufang groupoid.

Example 2.39: Let S = {Collection of all subset intervals of the
interval groupoid M = {[a, b] | a,b € G = {Z, *, (3, 4)}}} be
the subset interval groupoid of the interval groupoid M.

We see G is a Smarandache strong Bol groupoid so S is a
Smarandache strong subset interval Bol groupoid of G.

Example 2.40: Let S = {Collection of all subset intervals of the
interval groupoid M = {[a, b] |a, b € G = {Z4, *. (2,3)}}} be the
subset interval groupoid of M.

Clearly S is only a Smarandache Bol groupoid and S is not
a subset interval Smarandache strong Bol groupoid.

For {x}, {y}, {z} € S.

We see [({x} * {y}) * {z}] * {y}
=[(2x+3y) * {z}] * {y}
= {4x + 6y + 3z} * {y}
= {4x + 6y + 3y}
= {3y + 2z}
= {[3y+2z,0]} I

Consider {x} * [({y} * {z}) * {y}]
= {x} *[{2y + 3z} * {y}]
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= {x} * {4y + 62+ 3y}

={x} * {2z + 3y}

= {2x + 6z + 9y}

= {2x +y +2z}

={[2x +y+2z,0]} I

Clearly I and II are distinct hence S is not a subset interval
Smarandache strong Bol groupoid as the singleton sets {x} =
{[x, 01}, {y} = {ly, 01}, {z} = {[z, 0]} € S(x,y,z € G) are
such that I and II are not equal. Here we denote {x} = {[x, 0]},
{y} = {ly, 0]} and {z} = {[z, O} (or {x} = {[0, x]}, {y} = {[0,
y]} and {z} = {[0, z]} just for brevity only).

Interested reader can construct more examples about these
subset interval groupoids.

We now proceed onto describe the Smarandache subset
interval P-groupoids.

Example 2.41: Let S = {Collection of all subset intervals of the
interval groupoid M = {[a, b] | a, b € G = {Z¢, *, (4, 3)}}} be
the subset interval groupoid of M.

S is a Smarandache strong subset interval P-groupoid as G
is a Smarandache strong P-groupoid.

Example 2.42: Let S = {Collection of all subset intervals of the
interval groupoid M = {[a, b] | a,b € G = {Z,, *, (5, 10)}}} be
the subset interval groupoid of the interval groupoid M.

S is only a Smarandache subset interval P-groupoid S is not
a Smarandache strong subset interval P-groupoid of G.

For take any {x} (= {[x, 0]}) and {y} (= {[y, 0]}) € S.

(X} * {y)) * ix} = {5x+ 10y} * {x}
= {25x + 50y + 10x}
={11x +2y}
= {[11x + 2y, 0]} I
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Now {x} * ({y} * {x})
= {x} * {5y + 10x}
= {5x + 50y + 100x}
= {9x + 2y}
= {[9x + 2y, 0]} II

(for brevity we use {x} instead of {[x, 0]} or {[0, X]}).

Clearly I and II are distinct so S is not a Smarandache
strong subset interval P-groupoid of G.

Now we just proceed onto give one or two examples of
Smarandache strong subset interval alternative groupoid and
Smarandache subset interval alternative groupoid.

Example 2.43: Let G = {Z,4,%, (7,8)} be a groupoid. M = {[a,b]
| a, b € Zy4} be the interval groupoid of G. S = {Collection of
all subsets from M} be the subset interval groupoid of the
interval groupoid M.

We see S is a Smarandache strong alternative subset
interval groupoid as G is a Smarandache strong alternative
groupoid.

Clearly S is both right and left alternative S-strong subset
interval groupoid of G.

Example 2.44: Let S = {Collection of all subsets intervals of
the interval groupoid M = {[a, b] |a,b € G = {Z5, *, (1, 6)} }}
be the subset interval groupoid of the interval groupoid M.

It is easily verified S is only Smarandache alternative subset
interval groupoid which is not a Smarandache strong alternative
subset interval groupoid of M.

We see all the characterization theorems on groupoids is
true in case of subset interval groupoids as we have basically
defined these structures in a very different way that is every
property dependent on the property of G using which it is
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defined. We can also define subset idempotent interval
groupoids.

We first see only elements of the subsets P in S must be one
for it to be an idempotent in case subsets P in S has more than
one element which is an idempotent then these idempotents
must be mutually orthogonal.

We just give an example or two of subset interval
idempotent groupoids.

Example 2.45: Let S = {Collection of all subsets of the interval
groupoid M = {[a, b] | a, b € G = {Zy, *, (5, 6)}}} be a subset
interval groupoid of M which is a Smarandache idempotent
groupoid.

Example 2.46: Let S = {Collection of all subsets of the interval
from the interval groupoid M = {[a, b] | a, b € G = {Z,, *, (4,
9)}}} be the subset interval groupoid of the groupoid G.

Clearly S is a Smarandache subset interval idempotent
groupoid as well as Smarandache subset interval P-groupoid.

We can just state a few theorems for a subset interval
groupoid to be Smarandache subset interval P-groupoid
(idempotent groupoid, Bol groupoid and Moufang groupoid).

First of all we clearly state in case of a subset interval
groupoid S if we need S to be Smarandache subset interval
groupoid of the groupoid G enjoying a special property then
necessarily S enjoys that property which is enjoyed by G.

We just give a few theorems and the proof of them can be
had from with simple appropriate modifications [18].

THEOREM 2.8: Let S = {Collection of all subset intervals of the
interval groupoid M = {[a, b] /a, b € G = {Z,, * (1, w)}}} be
the subset interval groupoid of G. S is a Smarandache subset
interval idempotent groupoid if t + u =1 (mod n).
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THEOREM 2.9: Let S = {Collection of all subset intervals of the
interval groupoid M = {[a, b] | a, b € G = {Z,, * (1, u) with
t + u =1 (mod n)}}} be the subset interval groupoid of the
groupoid G is a Smarandache subset interval P-groupoid if and
only if ¥ =t (mod n) and v’ =u (mod n).

THEOREM 2.10: Let S = {Collection of all subset intervals of
the interval groupoid M = {[a, b] | a, b € G = {Z,, *, (t, u) with
t + u =1 (mod n)}}} be the subset interval groupoid of the
groupoid G. S is a Smarandache subset interval alternative
groupoid if and only if £ =t (mod n) and v’ =u (mod n).

THEOREM 2.11: Let S = {Collection of all subset intervals of
the interval groupoid M = {[a, b] | a, b € G = {Z,, * (t, u);
t +u =1 (modn)}}} be the subset interval groupoid of G. S'is a
Smarandache strong Bol groupoid if and only if £ =t (mod n)
and u’ =u (mod n).

THEOREM 2.12: Let S = {Collection of all subset intervals of
the interval groupoid M = {[a, b] | a, b € G = {Z,, *, (t, u) with
t +u =1 (modn)}}} be the subset interval groupoid of G. S'is a
Smarandache strong Moufang subset interval groupoid if and
only if ¥ =t (mod n) and v’ =u (mod n).

THEOREM 2.13: Let S = {Collection of all subset intervals of
the interval groupoid M = {[a, b] | a, b € G = {Z, *

(%HPTHJ}}} be the subset interval groupoid of G.

(i) Then S is a Smarandache subset interval groupoid.
(ii) S is a Smarandache subset interval idempotent
groupoid.

S is a Smarandache subset interval groupoid if G is a
Smarandache groupoid. It is not known if G is not a
Smarandache groupoid still can S be a Smarandache subset
interval groupoid?
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Another question is if S is a subset interval groupoid of the
groupoid G and if G is simple, can S be simple?

For instance take G = {Z,, *, (5, 7)} to be a simple
groupoid. Will S = {Collection of all subset intervals of the
interval groupoid M = {[a,b] |a, € G={Zy, *,(5,7)}}} be the
subset interval groupoid of the groupoid G. Will S be simple?

We suggest some problems.
Problems:

1. Obtain some special properties enjoyed by subset interval
groupoids built using the groupoid
G= {Zp’ *7 (t, r)} pa prime (t> r) =1

2. Does there exist a subset interval groupoid which has no
zero divisors?

3. Can infinite subset interval groupoid have zero divisors?

4. Can infinite subset interval groupoid have subset
idempotents but no subset zero divisors?

5. Characterize all those finite subset interval groupoids
which has only subset zero divisors and no subset
idempotents.

6. Let Sg = {Collection of all subsets from intervals of the
interval groupoid S = {[a, b] |a,b € G= {Z;1, *, (5, 0)} }}
be the subset interval groupoid.

(1) Find o(Sg).

(i) Can Sg have subset zero divisors?
(iii)) Can Sg have subset idempotents?
(iv) Can Sg have subset nilpotents?
(v) Prove Sg is non commutative.
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7. Characterize those infinite subset interval groupoids which
have no subset idempotents.

8. Find those finite dual number subset interval groupoid
which has subset zero divisors.

9. LetS={[a,b]l|labeG={Z(g)]|g=0,* (6, 8)}} be
the interval groupoid of G. Sg = {Collection of all subsets
of S}. (Sg, *) be the subset interval groupoid of S.

Study question (i) to (v) of problem 6.

10. LetG={Z, *, (8,—4)} be the groupoid. M = {[a,b] | a,b €
G} be the interval groupoid. Sg the subset interval
groupoid of the interval groupoid M of infinite order.

Study questions (i) to (v) of problem 6 for this Sg.

11. G={Z" U {0}) (2)| g =0, * (4, 52)} be the groupoid.
S = {[a, b] where a, b € G = {Z" U {0}) (g)}} be the
interval groupoid. Sg = {Collection of all subsets of S} be
the subset interval groupoid.

Study questions (i) to (v) of problem 6 for this Sg.

12. Let M = {Collection of all intervals of the groupoid
G={Z4,*,(7,0)} } be the interval groupoid. S = {Collection
of all subsets of M}, S is a subset interval groupoid of M.

(i) Find o(M).

(i1) Find o(S).

(iii) Can S have subset idempotents which are not
Smarandache subset idempotents?

(iv) Can S have subset S-units?

(v) Find all the subset zero divisors of S.

(vi) Find all subset interval subgroupoids of S.

(vii) Find all subset interval ideals of S.

(viii) Find all subset interval S-subgroupoids which are
subset S-ideals of S.
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13.

14.

15.

16.

17.

18.

Let S = {Collection of all subsets of the interval groupoid
of the group G = {Z;5, *, (3, 0)}} be the subset interval
groupoid.

Study questions (i) to (viii) of problem 12 for this S.

Let S = {Collection of all subsets of the interval groupoid,
M = {all intervals [a, b] where a, b € G = {Z, *, (3,
16)}}} be the subset interval groupoid.

Study questions (i) to (viii) of problem 12 for this S.

Let S = {Collection of all subsets of the interval groupoid;
M = {all intervals of the form [a, b] where a, b € G =
{Z'0{0Y, *, (3,2)}}} be the subset interval of the interval
groupoid M of G.

Study questions (i) to (viii) of problem 12 for this S.

Let S = {Collection of all subset intervals from the interval
groupoid M = {Collection of all [a, b] where a, b € G =
{C(Z7), *, (i, 6ip)}}} be subset interval groupoid of the
interval groupoid M.

Study questions (i) to (viii) of problem 12 for this S.

Let S = {Collection of all subset intervals from the
groupoid M = {Collection of all intervals [a, b] from the
groupoid G = {C(Z1») (g1, &) | g =0, g = g, g =
g =0, * (3, 921)}}} be the subset interval groupoid of
the interval groupoid M.

Study questions (i) to (viii) of problem 12 for this S.

Let S = {Collection of all subset intervals from the interval
groupoid, M = {Collection of all intervals of the groupoid

G = {C(Z45) (gb g29 g3) | glz = O, gz = gZ; gi = —gs,
gigi=gg=0,1<1,j<3,1#]}}} be the subset interval
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special mixed dual number groupoid of the interval
groupoid M.

Study questions (i) to (viii) of problem 12 for this S.

Let S = {Collection of all subset intervals from the interval
groupoid M = {[a, b] | a, b € Z;5 of the groupoid G where
G={Zs, *, (6,3)}}} be the subset interval groupoid of the
groupoid G.

(i) Find all subset interval subgroupoids of S.
(i1) Find o(S).

(iii) Find all S-subset interval subgroupoids of S.
(iv) Find all S-subset interval ideals of S.

Let S = {Collection of all subset intervals of the interval
groupoid M = {[a,b] |a,b € G= {Zg, *, (7, 11)}}} be the
subset interval groupoid of the groupoid G.

(i) Is S simple?
(i1) Is S a Smarandache simple subset interval groupoid?

Let S = {Collection of all subset intervals from the interval
groupoid M = {[a, b] |a,b € G = {Z;3, *, (11, 2)}}} be the
subset interval groupoid of the groupoid G.

Study questions (i) and (ii) of problem 20 for this S.

Let S = {Collection of all subset intervals of the interval
groupoid M = {[a, b] | a,b € G = {Z,, *, (t, u) where t and
u are primes and n = t + u}}} be the subset interval
groupoid of the interval groupoid M.

Study questions (i) and (ii) of problem 20 for this S.
Let S = {Collection of all subset intervals from the interval

groupoid M = {[a, b] | a,b € G = {Z}5, *, (3,9)}}} be the
subset interval groupoid of G.



44 | Subset Interval Groupoids

24.

25.

26.

27.

(i) Does S have normal subset interval subgroupoids?
(i) Find o(S).

(iii) Find all subset interval subgroupoids of S.

(iv) Find all subset interval ideals of S.

(v) Does S contain subset interval Smarandache ideals?
(vi) Can S have S-subset idempotents?

(vii) Can S have S-subset units?

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

Let S; = {Collection of all interval subsets of the interval
groupoid M = {[a, b] |a, b € G = {Z)5, *, (10, 8)}}} be the
interval subset groupoid of S.

Study questions (i) to (viii) of problem 23 for this S;.
Is o(S) = o(Sy)?

Let S, = {Collection of all subset intervals of the interval
groupoid M = {[a, b] |a, b € G = {Zg, *, (2, 8)}}} be the
subset interval groupoid.

(1) Study questions (i) to (viii) of problem 23 for this S,.
(ii)Can S, have subset interval subgroupoids which are
Smarandache semiconjugate?

Let S = {Collection of all subset intervals of the form [a, b]
where [a, b] € M = {Collection of all intervals [a, b] with
a,be G=1{Z, * (5-5)}}} be the subset interval groupoid
of the groupoid G.

(1) Study questions (i) to (ii) of problem 25 for this S.
(i) Obtain any other special property enjoyed by this S.

Let S = {Collection of all subset intervals from the interval
groupoid M = {[a, b] | a, b € G = {C (Zy3), *, (6,9)}}} be
the subset interval groupoid of the groupoid G.

Study questions (i) to (viii) of problem 23 for this S.
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Let S = {Collection of all subset intervals from the interval
groupoid M = {[a, b] | a, b € G = {C (Z10) (g1, &, &) |
g =0, 8 =g, g =-g gg=gg=01<ij<3,
i#j}}} be the subset interval groupoid of the groupoid G.

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

Characterize those subset interval groupoids which has no
Smarandache conjugate subset interval subgroupoids.

Charactetize those subset interval groupoids which has
Smarandache semiconjugate subgroupoids.

Characterize those subset interval groupoids which has no
Smarandache semiconjugate subgroupoids.

Characterize those subset interval groupoids which has
Smarandache conjugate subset interval subgroupoids.

Characterize those subset interval groupoids which are
normal.

Characterize those subset interal groupoids which are not
normal.

Characterize those subset interval groupoids which has
interval subset subgroupoids which are normal.

Characterize those subset interval groupoids which are
Smarandache strong interval subset Moufang groupoid.

Let S = {Collection of all subset intervals from the interval
groupoid M =[a, b] |a,b € G= {Zo, *, (1, 5)}}} be the
subset interval groupoid of the groupoid G.

(1) Study o(S).
(i1) Find all subset interval subgroupoids of S.
(iii) Find all subset interval zero divisors of S.
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38.

39.

40.

41.

42.

43.

(iv) Prove if A; = {{[0, a]} | {[0, a]} € S} and
A, = {{[a, 0]} | {[a, O]} € S} are subset interval
subgroupoids of S. Prove A; * A, = {[0, 0]}.

(v) Find all other special features enjoyed by S.

Is it true if S = {Collection of all subset intervals of the
interval groupoid M = {[a, b] | a, b € G = {Z,, *, (t, u);
with t + u = 0 (mod n)}}} be the subset interval groupoid
of the interval groupoid M then S has a Smarandache
subset interval normal subgroupoid?

Let S = {Collection of all subset intervals of the interval
groupoid M = {[a, b] | a, b € G = {Zy7, *, (10, 10)}}} be
the subset interval groupoid of the groupoid G.

(1) Is S Smarandache inner commutative?

(i1) Is S Smarandache commutative?

(ii1)) Can we say if we replace (10, 10) by (t, t); 2 <t < 26;
will that S be Smarandache inner commutative?

Give an example of a Smarandache inner commutative
subset interval groupoid of infinite order.

Give an example of a subset interval groupoid of finite
order which is not Smarandache inner commutative.

Give an example of a subset interval groupoid of infinite
order which is not Smarandache inner commutative.

Let Sp = {Collection of all subset intervals of the interval
groupoid M = {[a, b] | a, b € G = {Z,, *, (p, p)} where
1 <p <n}} be the subset interval groupoid of G.

(i) Find o(S).

(it) Is every S,, p € Z, \ {0, 1}, a Smarandache inner
commutative subset interval groupoid?

(ii1) Obtain any of the special properties enjoyed by S.

(iv) Can S, satisfy any of the special identities?
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Give an example of a Smarandache strong subset interval
Moufang groupoid of infinite order.

Give an example of a subset interval groupoid of infinite
order which is not a Smarandache Moufang subset interval
groupoid.

Give an example of a Smarandache subset interval
Moufang groupoid of infinite order which is not a
Smarandache strong subset interval Moufang groupoid.

Does there exists a finite subset interval Smarandache
strong Moufang groupoid?

Give an example of a Smarandache strong Bol subset
interval groupoid of finite order.

Give an example of a Smarandache strong Bol subset
interval groupoid of infinite order.

Give an example of a Smarandache Bol subset interval
groupoid which is not a Smarandache strong Bol subset
interval groupoid.

Give an example of a finite interval subset groupoid which
is not a Smarandache Bol subset interval groupoid.

Describe the special properties enjoyed by Smarandache
subset interval P-groupoid of a P-groupoid.

Give an example of a Smarandache subset interval P-
groupoid of infinite order.

Give an example of a Smarandache P-subset interval
groupoid.

(i) UsingG={Z,* (p,q:p.q € Z}.
(ii) Using G = {Z,, *, (p, 9); P q € Zu}.
(iii) Using G = {C(Zy), *, (p, Q); P, q € C(Zy)}.
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55.

56.

57.

58.

59.

60.

(iv) Using G = {C(Z,) (g1, &, 23); *, (p, 9);
p.q € C(Z,) (g1,82,g3) where g’ =0,g; = g, and

g =—g}-
(v) UsingG=1{C,* (p,q) |p,q e C}.

Characterize those subset interval groupoids which are
simple.

Does there exist a subset interval groupoid of infinite order
which is simple?

Give an example of a subset interval groupoid of infinite
order which is not simple.

Give an example of a subset interval groupoid of finite
order which is not Smarandache.

Is it possible to have a subset interval groupoid S in which
every A € Sissuch that A * A = {0}.

Let S = {Collection of all subsets of the interval groupoid
M= {[a,b] |a,b € G = {C(Z,), *, (r, 8)}; p a prime} | } be
the subset interval groupoid of G.

(1) For what values of r and s in Z, S will be
Smarandache strong Bol subset interval groupoid?

(i) Can we have a (1, s) so that S is simple?

(iii)) Do we have a (r, s) so that S is a Smarandache strong
P-subset interval groupoid?

(iv) Does their exist a pair (r, s) in C(Z,) x C(Z,) so that S
satisfies none of the special identities?

(v) Does there exist a pair (r, s) so that S is not
Smarandache?

(vi) Does there exist a (r, s) so that S has no S-subset
ideals?

(vii) Does there exist a (r, s) so that S has no S-subset
interval subgroupoid?



61.

62.

63.

64.

65.

66.

Subset Interval Groupoids | 49

Let S = {Collection of all subset intervals of the interval

groupoid M = {[a, b] [a, b € G = {C(Z1s) (g), *, (P, D P, q
e C(Z5) (g) with g =0}}} be the subset interval groupoid
of G.

Study questions (i) to (vii) of problem (60) of this S.

Let S = {Collection of all subset intervals of the interval
groupoid M = {[a, b] | a, b € G = {Zi9 (g1, g2 &), %,
(P, @), P, q € Z1o (g1, 82, 83); g =0, g, =grand g/ =g,
ggi=gg=0ifi#j;1<1,j<3}}} be the subset interval
groupoid of G.

Study questions (i) to (vii) of problem 60 for this S.

S; = {Collection of all subset intervals of the interval
groupoid M = {[a, b] |a,b € G = {{Z,s U D), *, (p, q) where
p, q €(Zys W I)}}} be the subset interval groupoid of the
groupoid G.

Study questions (i) to (vii) of problem 60 for this S;.

Let S, = {Collection of all subset intervals of the interval
groupoid M = {[a, b] | a, b € G = {P = (C(Zys) U D), *,
(P, 9, P, q € P}}} be the subset interval groupoid of the
interval groupoid M.

Study questions (i) to (vii) of problem 60 for this S,.

Let S; = {Collection of all subset intervals of interval
groupoid M= {[a, b] | a, beG= {(ZB U I>5 *: (p: q)a P, q
€ (Zy U D}}} be the subset interval groupoid of the
groupoid G.

Study questions (i) to (vii) of problem (60) for this S;.

Let S, = {Collection of all subset intervals of interval
groupoid M = {[a, b] [ a, b € G = {Zs5 (g1, 2, &, 4), %,
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(p, q) where p, q € Zis (g1, &, g, g4) and g/ =0, g; =g,
g =g, g =g withgg=gg=0;i#j 1 <i,j<4}}}
be the subset interval groupoid of the interval groupoid M.

Study questions (i) to (vii) of problem 60 for this S,.

Let S5 = {Collection of all subset intervals of the interval
groupoid M = {[a,b]|a,be G={CUI), * (p,q);p,q €
(C U I)}}} be the subset interval groupoid of the interval
groupoid M of G.

Study questions (i) to (vii) of problem 60 for this Ss.

Let S¢ = {Collection of all subset intervals of the interval
groupoid M = {[a,b] |a,b e G={C{(Z; V), *, (p, 9, P, q
e C(Z7; v I))}} be the subset interval groupoid of the
interval groupoid M.

Study questions (i) to (vii) of problem 60 for this Sg.

Enumerate any of the special properties associated with
subset interval groupoid of an interval groupoid M of
infinite order.

Show there exists subset interval groupoid of infinite or
finite order which has no S-subset idempotents and S-
subset zero divisors.

Let S = {Collection of all interval subsets of the interval
groupoid M= {[aa b] | a, beG= {C(<ZZO o I>)9 *9 (p’ q)9 q,
p € (Zy U I)}}} be the subset interval groupoid of the
interval groupoid M.

Study questions (i) to (vii) of problem 60 for this S.

Can we have a subset interval groupoid S which has every
element to be subset nilpotent?
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Does there exists a subset interval groupoid S which has no
subset nilpotents but has subset zero divisors?

Does there exists a subset interval groupoid S in which
every subset zero divisor is a S-subset zero divisor?

Does there exists a subset interval groupoid S in which
every subset idempotent is a S-subset idempotent?

Can we have a subset interval groupoid S in which every
subset interval subgroupoid is a Smarandache subset
interval subgroupoid?

Can we have a subset interval groupoid in which no subset
interval subgroupoid is a Smarandache subset interval
subgroupoid?

Can we have subset interval groupoid in which every
subset interval ideal is a Smarandache subset interval
1deal?

Can we have a subset interval groupoid such that every
subset interval ideal is a Smarandache subset interval
1deal?

Let S = {Collection of all subset intervals of the interval
groupoid M = {{[a, b] |a, b € G = {P = C({(Z;5 U D)), *,
(p, 0), p € P}}} be the subset interval groupoid of the
interval groupoid M.

Study questions (i) to (vii) of problem 60 for this S.

Can we have a subset interval groupoid S so that S has no
Smarandache subset subgroupoids?

Can we built subset interval groupoid S of infinite order
using (R U 1) so that S has every subset interval
subgroupoid to be Smarandache?
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Does there exist a subset interval groupoid S of finite order
which is S-simple?

Let S = {Collection of all subset intervals of the interval
groupoid of the groupoid G = {({Z" U {0} U I)), *, (p, q),
p,q € (Z" U {0} UI)}} be the subset interval groupoid of
the interval groupoid G.

Study questions (i) to (vii) of problem 60 for this S.

Let S = {Collection of all subset intervals of the interval
groupoid M = {[a, b] |a, b € G = {(R" U T U {0}), *
M q;p qe (R U Tu{0})}}} be the subset interval
groupoid of the interval groupoid M.

Study questions (i) to (vii) of problem 60 for this S.



Chapter Three

SUBSET INTERVAL MATRIX GROUPOIDS
AND SUBSET INTERVAL POLYNOMIAL
GROUPOIDS

In this chapter we for the first time define subset interval
matrix groupoids and subset interval matrix polynomial
groupoids, describe and develop them. We have introduced the
notion of subset interval groupoids in chapter II. Just interval
matrix groupoids and interval polynomial groupoids and their
neutrosophic analogue are introduced in [18, 23, 39-41].

DEFINITION 3.1: Let S = {Collection of all subsets of 1 xn row
interval matrices from M of a groupoid (G, *); that is M = {([a,,
b, ..., [a,b,])| a,b; € G; 1 <i <n}l. We define S to be a
subset interval row matrix groupoid under the operation of G.

We illustrate this situation by an example or two.

Example 3.1: Let S = {Collection of all interval row matrices
from the row matrix interval groupoid M = {([a;, bi], [az, b2],
[a3, b3]) | @i, bj € G = {Zg, *, (6,00}, 1 <1< 3}}} be the subset
interval row matrix groupoid.
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LetA— {([0, 11, [2, 0], [0, O1), ([6, 01, [1, 0], [5, 0)} and
= ([0, 0], [0, 0], [2, 1]), ([3, 0], [0, 0], [0, O])} € S.

({6, 01, [1, 0], [5, 0)} *
» ([3, 01, [0, 0], [0, 0]);
= {((0, 1], [2, 0], [0, 0]) * ([0, 0], [0, 0], [2, 1)),

([0, 11, [2, 01, [0, 0]) *([3, 0], [0, 0], [0, 0]),
(6, 01, [1, 01, [5, 0))* ([0, 01, [0, 0], [2, 1]),
(6, 01, 1, 01, [5, 0]) * ({3, 01, [0, 0], [0, 0])

= {([0, 1] * [0, 0], [2, 0] * [0, 0, [0, O] * [2, 1)),
([0, 17* [3, 0], [2, 0] * [0, 0], [0, O] * [0, O])
({6, 01* [0, 0], [1, 0] * [0, 0], [5, 0] * [2, 1])

= {([0, 6], [12, 0], [0, 0]), ([0, 6], [12, 0], 0, 0O]),

([36, 0], [6, 0], [30, 0]), ([36, 0], [6, 0], [30, O])}
e S.

This is the way operations are performed on S.
Example 3.2: Let S = {Collection of all subsets of the row
interval groupoid M = {([ai, b], [y, b2]) | a;, bi € G = {Zyo, *,

(5,6)}, 1 <1<2)}}} be the subset row interval matrix groupoid
of finite order.

Let A = {([0, 5], [2, 2]), ([3, 0], [0, 9)] and
B={(1,2],[2,4]} € S.

A*B ={([0, 5], [2, 2]), (I3, 0], [0, 9)] * {([1, 2], [2, 4D}

={((0, 5], [2, 2]) * (1, 2], [2, 4]),
(13,01, [0, 9] * ([1, 2], [2, 4D}

={([0, 5] * [1, 2], [2, 2] * [2, 4]),
(13,01 * 1, 2], [0, 9] * [2, 4])}

= {([6, 7], [2, 4D, ([1, 2], [2,9])} € S.
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This is the way operation on S is performed.

Example 3.3: Let M = {([a, b], [a2, b2], ...., [a10, b10]) | @, b; €
G = {C(Zy), *, (8,4)}; 1 <i<10}} be the interval row matrix
groupoid. S = {Collection of all subsets of the interval row
matrix groupoid M} be the subset interval row matrix groupoid.

If in the definition 3.1 if we replace the subset row interval
matrices by subset column interval matrices then we call S to be
a subset interval column matrix groupoid.

We will give examples of them.

Example 3.4: Let S = {Collection of all subsets of 4 x 1
column interval matrices

[a,:b,]
M= {1000 o b ez n G 124y
[a,.b,]

[a,,b,]
be the subset column interval matrix groupoid of finite order.

[0,1] ] ][0,0] || [1,0]
Weseeif A= [2.0] , (2,01 , [L1] and
[1,2] || [1,0] || [3,0]

[0,4] ] |[0,2] ] | [4,1]

[1,2]
[2.1]
[0,4]
[4,0]
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We now find
[0,1] | [[0,0]] | [1,0] [1,2]
A*B= [2,0] ’ [2,0] , [1,1] N [2,1]
[1,2] || [L0O] || [3,0] [0,4]
[0,4]1110,2] | | [4,1] [4,0]

(0,117 T1L211110,017 11,217 11,017 [[1,2]
[2,01],| [2.1] | |[2,01 |, (2.1 || [1L1] |, | [2.1]
[1,2]| [[0,4][| [1,0]| |[0,41]'|[3,0]] |[0,4]
[0,4]] [[4,01|][0,2]] |[4,01] |[4.1]] |[4,0]

[0,1]*[L,2] | | [0,01*[1,2] | | [1,0]*[1,2]
[2,0]*[2,1] | | [2,01*[2,1] | | [L1]*[2,1]
[1,2]*[0,4] || [1,01*[0,4] || [3,0]*[0,4]
[0,4]1*[4,0]| [[0,2]*[4,0] | | [4,1]*[4,0]

12,711 112,41 1[15,4]
[10,2]] | [10,2] | | [7,5]
[3,14] ' [3,8] || 9,8]
18,121 | [8,4]1 | | [1,3]

is in S. This is the way ‘*’ the product is performed on
elements of S.
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Example 3.5: Let S = {Collection of all subsets of the interval
column matrix groupoid

[a,,b,]

[a,,b,]

M= a, bi € G={Z4, *, (2,20)}; 1 <1< 12}}

[a12’b12]

be the subset column interval matrix groupoid of finite order.
Clearly S is non commutative.

S has zero divisors and subset column interval matrix
subgroupoids.

Example 3.6: Let S = {Collection of all subsets interval
column matrices of the interval column matrix groupoid

[a,,b,]
M={|[a,b,]|| a,be G=1{Z, *, (3,-2)}; 1 <i<3}}
[a,,b,]

be the subset interval column matrix groupoid of M.
We see S is of infinite order.

Let
[9,2]] | [0,1] [0,0]
A=14110,3]11,|[-1,2] 1,/ [0,-1] |},
[L,5]{|[0,-1]| ] [L0]

11,017 [ 10,5]
B=1{([0,0]],|[L,-1]|} eS.
[2,1] || [0,0]
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We find

[9,211] ] [0O,1] [0,0] [1,0] | ] [0,5]
A*B=4[0,3]],|[-1,2],/ [0,—1] |} * 4][0,0]1,| [1,—1]
[L,5] || [0,—1]| | [LO] [2,1] | ] [0,0]
9,21 | [LO] [0,1] [1,0]] [ [0,0] [1,0]
=1(10,31[*| 10,01 |, [1,2]|*| [0,0]|,| [0,=1] {*| [0,0] |,
[1,5] [2,1]] {[0,-1] [2,1] || [1,0] [2,1]
[9,2] [0,5] [0,1] [0,5] [0,0] [0,5]
[0,3] [*|[L-1] |,| [-L,2] [*|[1,—1]|,| [0,—1] {*|[1,—1]
[1,5] [0,0] | [[0,-1] [0,0] [1,0] [0,0]
[25,6]| | [-2,3] | |[-2,0]
= [059] > [_3a6] b [Oa_3] P
[L,13] | [[4,-5]] | [-1,2]
[27,-4]] | [0,-7]] | [0,—10]
[-2,11] [,| [-5,8] |,| [-2,—1]|; € S.
[3,15] [0,-3] [3,0]

This is the way * operation is performed on S.

S is of infinite order. S is non commutative for take

[7,2] [0,7]
A=1[10,5]|! and B={|[2,0]]" in S.
[4,0] [3,0]



Consider A * B

NowB * A=

Subset Interval Matrix Groupoids ...

17.2]
[0,5] | *
[4,0]

[0,7]
[2,0]
(3,0]

[7,21%[0,7]
[0,5]*(2,0]

10,71

[3,0]

[4,0]*[3,0]

[21,-8]
[-4,15] I
| [6,0]

[7,2]
[0,5]
[4,0]

[2,0]|p *

[0,71%(7,2]
[2,01*[0,5]
| [3,0]%[4,0]

[[-14,17]
[6,—10] II

[1,0]

Clearly I and 1II are distinct hence S is not a commutative

subset interval column matrix groupoid of infinite order.
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Example 3.7: Let S = {Collection of all subsets of the interval

column matrix groupoid

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

[a,b.]|| anbi e G=1{Z * (5,-5)}; 1 <i<5}}

[a,.b,]
[a,b,]1]

be the subset interval column matrix groupoid.

S has infinite number of subset nilpotent elements of order

two.

For take A =<|[a,,b,] |} €S.

Consider A * A= {|[a,,b,]

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

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

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

[a,,b,]
_[aS,b5 1]

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

[ [a,b,]*[a,.b,] |
[a,,b,]*[a,,b,]
= 1|[a;,b,]*[a,,b,]
[a,,b,]*[a,,b,]
| [a,,b,]*[a,,b,] ]

| [a,,b,]]
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0,011
[0,0]
=1/10,0]|} es.
[0,0]
[0,0]]

A is subset nilpotent of order two.

Example 3.8: Let S = {Collection of all subsets of interval row
matrix M = {([a;, b], ..., [a7, b7]) | &, bj € G = {Zg, *, (4, 4)};
1 <1< 7}} be the subset interval row matrix groupoid of finite
order. S has nilpotent elements of order two.

Consider
A= {([a, a], [ay, 2], ..., [a7,a7]) [ € G; 1 <1< T},
We see

A*A = {([a, ai], [ay, @3], ..., [a7, a7])} * {([a1, a1],
[a, @3], ..., [27, a7])}

{( [ab al] * [al’ al]’ sy [379 a7] * [379 37])}

{([0, 0], [0, 0], ..., [0, O]} € S.
Hence the claim.
In view of all these we have the following theorems.

THEOREM 3.1: Let S = {Collection of all subsets of interval
1 x n row matrix groupoid M ={([a;, b;], [a,, b;], ..., [a,, b,])/
a, b; e G={R, * (t, —t)), wheret € R, b, a; e R, | <i <n}}} be
the subset row matrix interval groupoid. S has infinite number
of subset nilpotent elements of order two.
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We see M = {([ala al]’ [a29 aZ], L [an, an]) | a; € G5 a € R,
1 <i<n}} < Sissuch that for all A € M.

A * A= {([0,0], [0, 0], ..., [0, 0])}.

However A * B = {([0, 0], [0, O], ..., [0, O])} in general if
A#Band A,B € S.

Example 3.9: Let S = {Collection of all subsets from column
matrix interval groupoid

[a,,b,]

[a,,b,]

M = a, b e G={Zy, * (20,7)}; 1 <i<15}}

[aIS’bIS]

be the subset interval column matrix groupoid of finite order.
Clearly S is of finite order.
If
[a,b ]
[a,,b,]

€S;ae€”Zy,1<1<15} S,

[alﬁ’blﬁ]

[0,0]

0,0
P is such that for every A € P we have A * A = [ ] ]

[0,0]
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However
[0,0]
[0,0]]{ . :
A*B=# : in general if A= Band A, B € P.
[0,0]

In view of this we have the following theorem.

THEOREM 3.2: Let S = {Collection of all subsets from the
interval column matrix groupoid
[alﬂbl]

[a,,b,]
M= : ay by € G = {Z (or Z,),% (1, 1) for

[a,.b,]

teZor(orZ,), 1 <i<n}}}

be the subset interval column matrix groupoid of M.

[a;b]

,b
P [92: , ] €S a eZ(orZ) l<i<n!cS

[ an 4 bn ]
is such that every element in P is subset nilpotent of order two.

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

Example 3.10: Let S = {Collection of all subsets from of the
interval row matrix groupoid M ={([a;, b{], ..., [a10, b1o]) | &, b;

€ G={Zy, * (50)};1<1<10}}} be the subset interval row
matrix groupoid of M. S has subset zero divisors.
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For take T = {Collection of all subsets of the row interval
matrices ([a;, by], ..., [a10, b1o]) Where a;, b; € {0, 5, 10, 15, 20}
cZ5; 1 <125 c M} S,

Every element in T is a subset zero divisor. Further T is
also a subset interval row matrix subgroupoid of S of finite
order.

Example 3.11: Let S = {Collection of all subsets of the column
interval matrix groupoid

[a,b,]

[a,,b,]

M = a, by e G=1{Z;, * (0,5); 1 <i<10}}

[al()’bl(]]

be the subset interval column matrix groupoid of M.

S has a subset interval column matrix subgroupoid P; such
that in P, every pair is a subset zero divisor where

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

P= a;, bie

[a,,b,]

102

(2Z10=10,2,4,6,8} = Zio} =G;1<i<10} S

is such that P; = {Collection of all subsets from the interval
matrix groupoid P of M} < S.

Thus we see we can have subset interval column matrix
subgroupoid of S such that every element is a subset zero
divisor.
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Example 3.12: Let S = {Collection of all subsets from the
interval column matrix groupoid

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

[aIO’bIO]

M= a, b€ G=1{Z15, %, (7,0)}; 1 <1< 10} }}

be the subset column interval matrix groupoid of finite order.

Let P = {Collection of all subsets from the column interval
matrix groupoid

[a,b,]

[a,.b, ]

T= a,b € {0,2,4,6,8,10,12} = Z15, 1 <i< 10}}

[a]U’bl()]

be the subset interval column matrix subgroupoid of S.

We see in P every element is subset zero divisor and further
P is a subset interval column interval matrix subgroupoid of
finite order.

Now we proceed onto give examples of subset interval
matrix groupoids.

Example 3.13: Let S = {Collection of all subsets of the interval
3 x 2 matrix groupoid

[a,b] [a,,b,]
M=4|[a,,b,] [a,,b,]|] ai, bi e G=Z4, *, (10,4)};1 <1<6}}
[a5’b5] [a63bﬁ]

be the subset interval matrix groupoid of M.
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[0,0] [L017[[L6] [0,0]
LetA = {[[2,0] [4,0]],/[10,0] [0,4]|} and
[0,0] [0,1]]] [1,0] [0,0]
[51] [0,2]
B=|[0,6] [0,0]|} eS.
[0,0] [1,5]
[0,0] [L0]][[L6] [0,0] [51] [0,2]
A*B=1[[2,0] [4,0]],/[10,0] [0,4]|} *{|[0,6] [0,0]
[0,0] [0,1]]| [L0] T[0,0] [0,0] [L5]
[0,0] [1,0]] [[51] [0,2]
=4/[2,0] [4,0]|*|[0,6] [0,0]],
[0,0] [0,1]| [[0,0] [1,5]
[L6] [0,01] [[51] [0,2]
[10,0] [0,4]|*|[0,6] [0,0]
[L0] [0,0]] |[0,0] [L5]
[0,01*[5,1] [1,0]*[0,2]
=4/[2,0]*[0,6] [4,0]*[0,0] |,

[0,0]*[0,0] [0,11*[L,5]

[L,6]*[5,1] [0,0]1*[0,2]
[10,01*[0,6] [0,4]*[0,0]

[1,0]*[0,0] [0,0]*[L,5]
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[20,4] [10,8]7[[30,24] [0,8]
= {1[20,24] [0,0] |,/ [20,24] 1[0,0] |} isinS.
[0,0] [4,30]|| [10,0] [4,20]

Consider

[5,1] [0,2] [0,0] [LO]][ [1,6] [0,0]
B*A=14[[0,6] [0,0]]f *4[[2,0] [4,0]],/[10,0] [0,4]
[0,0] [L,5] [0,0] [0,1]] | [1,0] [0,0]
[5,1] [0,2]] [[0,0] [L0]
= 1| [0,6] [0,0]*|[2,0] [4,0]},
[0,0] [1,5]] |[0,0] [0,1]
[51] [0,2]] [ [1,6] [0,0]
[0,6] [0,0]|*|[10,0] [0,4]
[0,0] [L5]] | [1,0] [0,0]
[5,11*[0,0]  [0,2]*[1,0]
= 1| [0,6]*[2,0] [0,0]*[4,0]|,
[0,0]*[0,0] [1,5]*[0,1]

[5,11*[1,6] [0,2]*[0,0]
[0,6]*[10,0] [0,0]*[0,4]

[0,01*[1,0] [1,5]*[0,0]

[10,4] [4,2017 [[14,34] [0,20]
= J118,20] [16,0] |,| [0,20] [0,16] |\ e S.
[0,0] [10,14]|]| [4,0] [10,10]
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We see clearly A * B=B * A.

Thus S is a subset 3 x 2 matrix interval groupoid of finite
order which is non commutative. S has subset zero divisors.

Example 3.14: Let S = {Collection of all subsets of the interval
2 x 5 matrix groupoid

vz [[feb] [a.b] [a.b] [a.b] [a.b]
~lla.b,] [a.b,] [a.b] [a,b,] [a,.b,]

where a, bi € G= {Z, *, (5,-5)}; 1 i< 10}}}

be the subset interval matrix groupoid of infinite order. Clearly
S is non commutative. S has infinite number of nilpotent
elements. Let P = {Collection of all subsets from the interval
matrix subgroupoid

{|:[a13b1] [azﬂbz] [a‘}’b}] [a4’b4] [a57b5]} ‘
B= i» bi €
[a67b(,] [a77b7] [asﬂbg] [ag,bg] [a](),b]o]

G=1{Z * (5-5);1<i<10} = S}}

be the subset interval matrix subgroupoid of S. We see in P, for
every A € P

{[[0,0] [0,0]]}
we have A * A = .
[0,0] .. [0,0]

However A * B # {([O’O] [0,0] [0,0] [0,0] [0,0]j}

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

in general if A # B.

Example 3.15: Let S = {Collection of all subsets of the 4 x 2
matrix interval groupoid
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[a,b] [a,,b,]

M= [2..b,] [a,.b.] ai, bi € G = {C(Zy), *, (i, 1915)}
[a,,b,] [a.b,]
[a,,b,] [a,,b,]

1<i<8}}

be the subset interval matrix groupoid of finite complex modulo
integers.

Example 3.16: Let S = {Collection of all subsets from the 8 x 8
interval matrix groupoid M = {([a;, bj]) | a;, b; € G ={C, *, (10,
—)}; 1 <1 < 64}} be the complex subset matrix interval
groupoid of infinite order.

Example 3.17: Let S = {Collection of all subsets of the interval
matrix groupoid

[a,b,]

[a,b,]

M= ai,bje G={(Zy VD), * (I,0)}; 1 <i<1l1}}

[a,,b,]

be the neutrosophic subset interval matrix groupoid of finite
order; S is non commutative and has subset zero divisors.

Example 3.18: Let S = {Collection of all subsets from the
interval matrix groupoid M = {all 3 x § interval matrices with
entries from the groupoid G = {Zo (g1, 22), *, (5, 5g1) | g =0,
g = &, 21 = £g = 0}}} be the subset interval matrix
groupoid of mixed dual numbers.

We see S is non commutative and is of finite order.

Example 3.19: Let S = {Collection of all subsets from the
interval matrix groupoid
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[[a,b] [a,,b,]]
[a,,b,] [a,,b,]
M= <|[a,,b.] [a,b,]||a,bieG={CUI),* (10,-10)};
[a,,b,] [a,,b,]
 [a,,b,] [a,,b,]]

1<i<10}}

be the subset interval matrix groupoid of complex neutrosophic
numbers of infinite order.

Example 3.20: Let S = {Collection of all subsets from the
interval matrix groupoid

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

[agﬂbg] [aqibg] A [a|45b14]

M= a;, bi S

[a36’b36] [337’b37] A [a42’b42]

G = {C(Zx) (g1, 22, 83); *,(10,2) | g/ =0, g =g,
g =g, gg=ge=0,i#j,1<i,j<3};1<i<42}}

be the subset interval matrix groupoid of complex modulo
mixed dual numbers of finite order.

Example 3.21: Let S = {Collection of all subsets from the
interval 7 x 7 matrix groupoid with entries from G ={C(Z; U I),
* (3, 0)}} be the subset matrix interval groupoid of finite order
of finite neutrosophic complex modulo integer groupoid.

Example 3.22: Let S = {Collection of all subsets from the 10 x
7 interval matrix groupoid G, where G = {C{Z4 U D) (g1, 22, 23),
*a (105 2): g|2 =0, g; = 82 gj = 83 8ig T &8 — 0, i ¢j5 1< ia
j < 3}} be the subset finite neutrosophic complex modulo
integer mixed dual number groupoid of finite order.
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Now having seen examples of all types of subset matrix
interval groupoids we can study substructures in them which is
considered as a matter of routine.

Now we proceed onto discuss other properties about these
subset matrix interval groupoids.

In the first place as in case of usual groupoids we say a
subset interval matrix groupoid S is Smarandache if S has a
proper subset P < S such that P is a subset matrix interval
semigroup under the operations of S.

One of the ways to get Smarandache subset matrix interval
groupoids S is that if the matrix interval groupoid M, from
which subsets are taken for S is Smarandache then S will be
Smarandache.

However it is not known if G or M is not a Smarandache
groupoid will S be a Smarandache groupoid.

This task is solved for if H is a subset interval groupoid
isomorphic with G as a singleton subset in S then that G as a
whole is a semigroup for G * G =G.

We will illustrate this situation by some simple examples.

Example 3.23: Let S = {Collection of all subsets from the
interval 1 x 3 matrix groupoid G = {([a}, by], [a2, bs], [a3, b3]) |
a, by € Z3, *,(2,2), 1 <i<3}} be the subset row matrix interval
groupoid of finite order.

Let P = {([0, 0], [0, 0], [0, O]), ({1, 0], [0, 0], [0, 0]), ([2, O],
[0, 0], [0, O])} < S is a subset interval row matrix semigroup in
S. For P * P=P. Thus S is a Smarandache subset interval row
matrix groupoid.

Example 3.24: Let S = {Collection of all subsets from the
matrix interval groupoid
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[alibl]
[a,,b,] .

M= aiabieG:{ZIZ:*’(S’S)};1S1S4}}
[a3’b3]

[a,.b,]

be the subset interval matrix groupoid.

[0,071] [10,07] [10,01] [[0,0]
[0,011 | [L1] | [12,21][3.3]
[0,0] (| [0,07|{ [0,07 || [0,0]
[0,0] | | [0,0]] [[0,0]] |[0,0]
(710,071 [10,01] [10,011] [[0,0]
[4,4]1 115,51 16,611 |[7,7]
[0,0] (| [0,0]|’| [0,0] 1’| [0,0] |
[0,01] | [0,0]] | [0,0] ] |[0,0]

B

10,011 [[0,01] [ [0,0] [ [0,0]
[8,8] | 19,911 | [10,10] | [[11,11]
10,01/ 10.01['| 10,01 [ 0.01 |[ =
110,01] [ [0,01] | [0,0] || [0,0]

b b

1s such that P * P = P and P € S is a subset matrix interval
subsemigroup of S.

Hence S is a Smarandache subset matrix interval groupoid.

Example 3.25: Let S = {Collection of all subsets of the interval
matrix groupoid
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[al’b]]

[a,,b,]

M= a, bie G={Z" U {0}, % (2,4)}; 1 <i< 5}

[a,,b,]

be the subset interval matrix groupoid.

Take P = {Collection of all subsets of the interval matrix
subgroupoid N of M where

[ ]
[0,0]
N= 4| [0,0] ||ai, b1 € G} c M};
[0,0]
| 10,01

P is a subset interval matrix subgroupoid of S.

Clearly if A, B € P then A * B # B * A in general.

15,21 ] 18,07 ]

[0,0] [0,0]
For take A= <|[0,0] | and B= 1|[0,0]|; € P.

[0,0] [0,0]

1[0,0]] 1[0,0]]
15,211 (18,071
[0,0] [0,0]

A*B =1{[[0,0]|} * {|[0,0]

[0,0] [0,0]
[0,0] | [0,0] |
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Consider

B*A

[5,21*[8,0] |

[0,0]*[0,0] |

[142,4]]
[0,0]
[0,0]
[0,0]
[0,0]

[0,0
[0,0
[0,0

1*0,0]
1*0,0]
1*0,0]

[8,0]
[0,0]
[0,0] f; *
[0,0]
[0,0] ]

[8,01*[5,2] ]

[0,01*[0,0]
[0,0]*[0,0]
[0,01*[0,0]

[0,0]%*[0,0] |

[36,8]]
[0,0]
[0,0]
[0,0]
[0,0] |

15,2]

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

[0,0]]

II
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Clearly I and II are distinct, hence P is a non commutative
infinite subset interval matrix subgroupoid. Infact S has many
such subset interval subgroupoids.

Example 3.26: Let S = {Collection of all subsets from the
interval matrix groupoid

[al’bl] [aZ’bZ] [a_’s’b}]
NS (FCYLR R CRUR B CF R |
[a7’b7] [ax’bx] [ag’b‘)]

[am’blo] [all’t)ll:| [aIZ’bIZ]

G={C(Zi)* (2,00} 1 <i<12}}

be the subset interval matrix complex modulo integer groupoid
of finite order.

Take P = {Collection of all subsets of the interval matrix
subgroupoid

[0,0] [0,0] [0,0]
N 001 [abT o)
[0,0] [0,0] [0,0]

[0,0] [a,,b,] [0,0]
G={C(Zi) *,(2,0)} 1 <i<2} = M}.

P is a subset interval matrix subgroupoid of finite order.

Clearly P is also a non commutative finite complex modulo
integer subset interval matrix subgroupoid of S.

Example 3:27: Let S = {Collection of all subsets of the interval
matrix groupoid
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[al’b1] [az’bz] [as’bs]
M=<|[a,,b,] [a,,b.] [a,b.]]|]|a,bie
[a,,b,] [a,b,] [a,,b,]
G={R"Ul),* (1,0),1<i<9}}

be the subset real positive neutrosophic interval matrix groupoid
of infinite order.

S is a S-subset interval matrix groupoid and has several
subset interval matrix subgroupoids.

Example 3.28: Let S = {Collection of all subsets of the matrix
interval groupoid

e {[a,,bl] [az,bz]}
[a,,b,] [a,.b.]

be the subset interval matrix groupoid of finite order.

a, b e G={Z5 * (7,9)},1<i<4}}

We see S is a Smarandache subset interval matrix
idempotent groupoid as G is an idempotent groupoid.

So S has subset matrix idempotent subsets.

[a,b] [a,.b,]
For take A = € S, we see
[a,,b,] [a,,b,]

A AL {[al,bl] [az,bz]}} . {[[al,bl] [az,bz]}}
[a,,b,] [a,.b,] [a,,b,] [a,.b,]

_ J{[a,b]*[a,b] [a,,b,]%[a,,b,]
[a,,b,]*[a,,b,] [a,,b,]*[a,,b,]
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[[7a,+9a,7b,+9b,] [7a,+9a,,7b, +9b ]
[[7a,+9a,,7b, +9b,] [7a,+9a,,7b, +9b,]

I
—

[a,b] [az,bz]}}:A‘
[a,,b,] [a,b,]

Il
—

However if A is not a singleton subset (say);
[a,b] [0,0]||[a,,b,] [0,0]
A= oo , €5
[a,,b,] [0,0]]] [0,0] [a,,b,]
then A * A # A in general.

ForA*A:{[avbl] [O,O]H[as,b}] [0,0] }} .
[a,b,] [0,0]]| [0,0] [a,,b,]

_[al’bl] [0,0]_ [as’bs] [050]
_[az’bz] [O’O]_’ [030] [a45b4]

[[a,b] [0,01],[[a,b] [0,0]
[a,,b,] [0,0]] [[a,,b,] [0,0]]

Il
—

_[al’bl] [050] * [az’bz] [0’0] |
|[a,,b,] [0,0]] [ [0,0] [a,b,]]

_[33,b3] [an] l % _[a17b1] [an]_
L [050] [a4’b4]_ _[az’bz] [O’O]_ ’

_[as’bs] [O’O] | * _[as’bs] [050]
[0,0] [a,b,]] [ [0,0] [a,,b,]
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_ [al’bl] [090] [az’bz] [O’O]
~ |l[a,,b,] 10,01]| [0,0] [a,,b,]]

[[7a,+9a,,7b, +9b, ]
[7a,,7b,]

[[7a,+9a,,7b, +9a ]
[9a,,9b,]

[0,0]
[9a,,9b,]

[0,0]
[7a,,9b,]

} s

Clearly A * A # A however we observe A C A * A.

Now in this context we define a new notion about subset

matrix interval groupoids.

Let S be any subset matrix interval groupoid if for any A €
S, A * A is such that A < A * A then we call A to be the
idempotent inclusive subset of S. If every A € S is such that
A < A * A then we define S to be subset interval matrix

idempotent inclusive matrix groupoid.

Clearly all subset interval matrix idempotent inclusive
groupoid is a Smarandache subset interval matrix idempotent

groupoid.

Example 3.29: Let S = {Collection of all subsets from the

matrix interval groupoid

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

M = a, by e G=1{Z;7,* (10,8)}, 1 <i<6}}

[a,,b,]
[a,,b,]
|[a,,b,] ]
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be the subset interval matrix groupoid of finite order. Clearly S
is a subset interval matrix idempotent inclusive groupoid. Also
S is a Smarandache subset interval matrix idempotent groupoid.

3,217
[0,5]
[7,3]
For take A = e S.
[5,1]
[0,0]
L [1,01]
[13,2] ] [13,2]]
[0,5] [0,5]
Consider A * A = 733\ ) 173
[5,1] [5.1]
[0,0] [0,0]
| [1,0] | | [1,0] |
3,21%[3,21 ]

[0,51*[0,5]
[7,31%[7.3]
[5,11%[5,1]
[0,01*[0,0]
[1,01*[1,0]

[30+24 (mod 17),20 + 16 (mod 17)]
[0,(50 + 40) (mod 17)]

[70+ 56 (mod 17),30 + 21 (mod 17)]
[50 +40 (mod 17),10 + 8 (mod 17),1]*[5,1]
[0,0]

[10 + 8 (mod 17),0]
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B*B=

LetB=

[1,2]]

[0,3]
(5,0]

[L4]

[0,0]

[4,5] ]

[1,2]
[0,3]
(5,0]
[1,4]
[0,0]
[4,5]

[0,5]
[7,3]
[5,1]
[0,0]

0]
[0,3]
[5,0]
[14] |
[0,0]
[4.3]]

2.0
[3,0]
[0,5]
[4,1]
[0,0]

3,271

11,01}

L[5:4]]
2]
[0,3]
[5,0]

[0,0]
[4,5]

[L4]|

2]

[3,0]
[0,5]
[4.1]
[0,0]

L[5:4]]

[1,2]
[0,3]
[5,0]
[1,4]
[0,0]
[4,5]

127]

[45]]

=AeS.

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

e S.

[2.1]
[3,0]
[0,5]
[4.11]
[0,0]

[5,4] ]

1]

[3,0]
[0,5]

| [4.1]

[0,0]

L[5:4]]
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(12,111 T2 2071 [1,2]]
[3,01] 13,011 |[3,01| |[0,3]
[0,51],|[0,5]] | [0,5] ], [5,0]
(4,111 (401411 |[L4]
[0,0]| |[0,0]]| |[0,0]| [[0,0]
[[5,41] |[5.41] [[5.41] |[4.5]]
C1L,21%[1,2] ] [[1,21%[2.1] |
[0,3]1*[0,3]| | [0,3]*[3,0]
[5,01*[5,0] | | [5,0]1*[0,5]
[1,41*[1,4] |’| [1,4]*[4.1] [
[0,0]*[0,0] | |[0,0]*[0,0]
| [4,51%[4,5]] | [4,5]*[5.4]]
[ [2,17*[2,1] ] [ [2,11*[L2] |
[3,01*[3,0] | | [3,0]*[0,3]
[0,51*[0,5] | | [0,5]*[5,0]
[4,11*[4,1] |'| [4,1]*[1,4]
[0,0]*[0,0] | | [0,0]*[0,0]
| [5,41%[5,41] | [5,4]1*[4,5] ]
L2111 (12,171
[0,3]1]13,0]
_||15,01| |[0,5]
el el
[0,0]1 |[0,0]
[4,5]] [ [5.4]]
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[ [10+16,20+8] | [ [20+8,10+16] |
[24,30] [30,24]
[50,40] [40,50]

[10+32,40+8] |'| [40+8,10+32]
[0,0] [0,0]
| [40+40,50+32] | | [50+ 32,40 +40] |

(L2121 [ 19,111 1( 11,9 ]
[0,3]| 3,01 | [7,13] | | [13,7]
[5,0]||[0,5]| | [16,13] | |[16,13]
[1,4] '] [4,11 | [8,14] || [14,8]
[0,0]([0,0]] | [0,0] [0,0]
[4,51] [[5,41] |[12,14]] [[14,12]]

b b

Clearly A < A * A. Thus we see S is a subset interval
matrix inclusive idempotent groupoid as well as Smarandache
subset interval idempotent groupoid.

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

[al’bl] b [a()’b()]

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

M= a;, bj € G = {Z4, *, (20, 22)},

[a_’sl’b3l] o [a367b36]

1<i1<36}}
be the subset interval matrix groupoid.
S is both a Smarandache subset interval matrix idempotent

groupoid and subset interval matrix inclusive idempotent
groupoid.
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Example 3.31: Let S = {Collection of all subsets from the
interval matrix groupoid M; where M = {([a;, by], [a,, b2], ...,
[ag, bo]) | &, by € G = {Zy3, *, (10, 14)}, 1 <1 <9} } be the subset
interval row matrix groupoid which is both subset interval row
matrix idempotent inclusive groupoid as well as Smarandache
subset interval row matrix idempotent groupoid.

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

[a,b] .. [a,,b,]
M= 4| [a,,b,] .. [a,b,]||a,bieG={Zy* (13, 15)},
[a,,b,] .. [a,,b,]
1<i<27}}

be the subset interval matrix groupoid.

Clearly S is both Smarandache subset interval matrix
idempotent groupoid as well as subset matrix interval
idempotent inclusive groupoid.

Example 3.33: Let S = {Collection of all subsets from the
interval matrix groupoid

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

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

M= a, bje G={Zy, *,

[a34’b34] [aSS’bSS] [a36’b36]
(11,8)} 1<i<36}}

be the subset interval matrix groupoid.
Clearly S is a Smarandache subset interval matrix

idempotent groupoid as well as subset interval matrix
idempotent inclusive groupoid.
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In view of all these examples we give a class of subset
interval matrix groupoid as well as subset interval matrix
idempotent inclusive groupoid.

THEOREM 3.3: Let S = {Collection of all subsets from interval
matrix groupoid M = {Collection of t x s interval matrix from
the groupoid G = {Z,, * (p, v) where p +r = 1 (mod n)}}} be
the subset interval matrix groupoid. S is a subset matrix
interval inclusive idempotent groupoid and S-subset interval
matrix idempotent groupoid.

Proof follows from simple number theoretic techniques by
using p +r=1 (mod n).

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

[alﬂbl] [azﬁbz] A [alo’b](]]
M=<|[a,b,] [a,b,] .. [a,.b,]||a,beG=

[aZI’bZI] [aZZ’bZZ] M [a30’b30]

{Z12,%,(0,4)} 1 <1<30}}

be the subset interval matrix groupoid. S is a Smarandache
subset matrix interval groupoid.

Example 3.35: Let S = {Collection of all subsets from the
interval matrix groupoid

[a,,b,]

[a,,b,]

M = a, b€ G={Zy, * (0,9} 1<i<9}}

[a,,b,]

be the subset interval matrix groupoid which is a Smarandache
subset matrix interval P-groupoid of finite order.



Subset Interval Matrix Groupoids ... | 85

Example 3.36: Let S = {Collection of all subsets of the interval
matrix groupoid

[al,b]] [az’bz] [a35b3]

= [34,b4] [aS’bS] [aG’bG] b = %
M [a,,b,] [a.b] [a,b,] a, b€ G={(Zi5) *,

[alo’blﬂ] [all’bll] [aIZ’bIZ]

(0, 10)} 1 <i<12}}

be the subset interval matrix groupoid. S is a Smarandache
subset matrix interval P-groupoid of finite order.

Example 3.37: Let S = {Collection of all subsets of the interval
matrix group()id M= {([alﬁ bl]) (EES) [a97 b9]) | ai, bi eG= {ZIO, *7
(0,6)}; 1 <1<9}} be the subset interval matrix groupoid.

Clearly S is a Smarandache subset interval matrix P-
groupoid of finite order.

In view of all these we give a class of Smarandache subset
interval matrix P-groupoids.

THEOREM 3.4: S = {Collection of all subsets of the interval
matrix groupoid M = {Collection of all m x n interval matrices
with entries from the groupoid G = {Z, * (0, r)}}} is a
Smarandache subset interval matrix P-groupoid if and only if

¥ =r (mod t).

Follows from the simple argument M is a S-matrix interval
P-groupoid if and only if r* = r (mod t) and G is a P-groupoid if
and only if r* = r (mod t).

It is pertinent to recall on record; we say a subset structure S
enjoys a property if the basic structure over which it is built
enjoys that property. We say the subset structure enjoys it as a

property.



86 | Subset Interval Groupoids

That is why we say in this theorem S is a Smarandache
subset interval matrix P-groupoid for G is a P-groupoid if r* = r
(mod t).

Example 3.38: Let S = {Collection of all subsets from the
interval matrix groupoid M = {([a, b{], [a2, by], [a3, b3], [as, b4])
|a, b e G={Z, *, (10,-10)}, 1 <i<4}} be the subset interval
matrix groupoid of infinite order.

S has subset matrix interval subgroupoids. S has subset
matrix interval ideals. S has infinite number of subset nilpotent
elements of order two.

All properties studied and defined for interval matrix
groupoids are true in case of subset interval matrix groupoids
with appropriate modifications. = The concept of S-subset
interval matrix subgroupoids, subset interval matrix S-ideals can
also be defined, described and developed in an appropriate way
with out any difficulty.

However it is important to keep on record that the exact
behaviour of subset interval matrices as subset may enjoy more
properties than the interval matrix groupoid or the groupoid
itself.

This is an interesting and open problem for the interested
reader to address.

Likewise we see the concept of S-subset interval matrix
zero divisors, S-subset idempotents can be defined and
developed as a matter of routine.

Now this task is also left as an exercise to the reader.
Finally we can define and find conditions for the subset interval
matrix groupoids to satisfy the special identities as Moufang
identity, Bruck identity, Bol identity and so on.

This task is also left as an exercise to the reader. However
we suggest some problems to this end.
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Now throughout in case of subset row matrix interval
groupoids or subset column matrix interval groupoids or subset
rectangular matrix interval groupoids we have used only natural
product x, and however the natural product, as it is inherited
from the groupoid invariably the subset matrix interval
groupoids are non commutative.

Also only in case of subset interval square matrix groupoids
we have defined only the natural product for the other product
involves also addition so we have not used it.

Now we proceed onto define the notion of subset interval
polynomial groupoids.

DEFINITION 3.2: Let S = {Collection of all subsets from the

interval polynomial groupoid M ={Z [a;,b ]x

i=0

a;, bi S {G, *,'

a groupoid of finite or infinite order}}}. S under the operations
of G is defined as the subset interval polynomial groupoid of the
interval polynomial groupoid M.

We will give examples of this new structures.

Example 3.39: Let S = {Collection of all subsets of the interval

polynomial groupoid M = {i[ai,bi]xi a;, b € G = {Z»,*3,

0)}}} be the subset interval polynomial groupoid of infinite
order.

A={[9,2]x* +[0, 1]x +[2, 0], [3, 0]x* + [7, 2]} and

B={[7,3]x+[0,5]} €8.

We now show how the operations * is defined on S.

A*B ={[9,2]x’+[0, 1]x +[2, 0], [3, 0]x* +[7, 2]} *
{[7,3]x+[0, 5]}
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= {([9, 2] * [7, 3]x* + ([0, 1] * [7, 3]x* +
([2, 01 * [7, 3]x + ([9, 2] * [0, 5]x” +
([0, 17 * [0, 5]x + [2, 0] * [0, 5], ([3, 0] * [7, 3]x°
+([7,2] * [7, 3]x + ([3, 0] * [0, 5]x* +
({7, 2] * [0, 51}

={[3, 6] x* + [0, 3] x> +[6, 0] x + [3, 6] x* + [0, 3]x
+[6, 0], [9, 0]x> + [9, 6]x + [9, 0]x> + [9, 6]}

= {[3, 6]x* + [0, 3]x* + [3, 6]x” + [6, 3] x + [6, 0],
[9, 0]x> + [9, 0]x* + [9, 6]x + [9, 6]} € S.

This is the way * operation is performed on the subset
polynomial interval groupoid. Clearly S is non commutative.

For take A = {[4, 2] x> +[3, 1]} and
B={[7,3]x+[2,0]} €S.

Consider

A*B ={[4,2]<+[3, 1]} * {[7, 3] x +[2, 0]}
= {([4, 2] * [7. 3D x* + (3, 1] * [7, 3]Dx +
([4, 2] * [2, O])x° +[3,1] * [2, O]}
={[0, 6] x* +[9,3]x+[0,6]x* +[9,3]} ... I

Now we find

B*A ={[7,3]x+[2,0]} * {[4,2]x+[3, 1]}
={([7.3] % [4. 2D x* + ([2, 0] * [4, 2] x* +
([7,31*[3, 1D x+[2,0] * [3, 1]}
= {[9, 9]x* + [6, 0]x’ + [9, 9]x + [6, 0]} oI

Clearly I and II are not equal. Thus A * B# B * A in
general for A, B € S.

Hence S is a non commutative subset interval polynomial
groupoid.

Example 3.40: Let S = {Collection of all subsets of the interval
polynomial groupoid
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M= {i[ai,bi]x‘ a,bie G=1{Z;,* (0,2)}}}

be the subset polynomial interval groupoid.

We see S is of infinite order. S is non commutative and non
associative subset interval polynomial groupoid.

Example 3.41: Let S = {Collection of all subsets from the
interval polynomial groupoid

M= {i[a],bl]xi a b€ G=1{Z,* (1,-)}}}

be the subset interval polynomial groupoid.

Let A = {[3, 3]x” +[13, 13]} and
B={[3,3]x+[13,13]} €S.

A*B = {[3,3]x"+[13, 13]} * {[3, 3]x + [13, 13]}
= {([3, 3] * [3, 3)x® + ([13, 13] * [3, 3])x +
([3, 3] * [13, 13]x” +[13, 13] * [13, 13]}
= {[0, 0]x* + [70, 70]x + [70, —70]x” + [0, 0]} € S.
This is the way operation is defined on S.

Clearly A * B # B * A in general for A, B € S.

Example 3.42: Let S = {Collection of all subsets of the interval
polynomial groupoid

0

M= {Z[a‘,b‘]xi

a, bie G=1{Zy, *,(5,5)}}}

be the subset interval polynomial groupoid of M.

Clearly S is a commutative subset polynomial interval
groupoid. However S is not associative.
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For take
A={[2,4x*+[3, 1]x + [0, 1]}
B={[7, 2]x} and
C={[1,0]} €S.

We find

(A *B)*C={([2,4]x> + [3, 1] x + [0, 1]} * {[7,2]x"} * C
= {([2,4] *[7,2) <>+ ([3, 1] * [7, 2])x* +
([0, 1]*[7,2])x} * C
= {[5, 0]’ + [0, 5]x* + [5, 5]x} {[L, O]}
= {[5, 0] * [1, O])x° + ([0, 5] * [1, 0]) x* +
([5, 51 * [1, 0]x}
= {[0, 0] X’ + [5, 5] x> + [0, 5]x} o 1

Consider A * (B * C)

=A*({[7, 2]x} * {[1,01})
=A*{([7,2] *[1, 0Dx}

=A * {[0, 0] x}

= {[2, 41x* + [3, 1]x + [0, 1]} * {[0, 0]x}

= {([2, 4] * [0, 0])x’ + ([3, 1] * [0, O])x” +

([0, 17* [0, 0]x)

= {[0, 0]x’ + [5, 5]x* + [0, 5]x} LI

Wesee (A*B)*C=A* (B *C) forthis A, B, C € S.

It is left as an exercise for the reader to test the associativity
of S.

Example 3.43: Let S = {Collection of all subsets from the
interval polynomial groupoid

M= {Sfa b x| b e G= (Zi % 8.00))

be the subset interval polynomial groupoid.

Clearly S is both non commutative as well as non
associative.
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Let A = {[3, 0]x* +[6, 2]},
B={[7,5]x+[2,1]} and C= {[3,5]} €S.

We find
A*B = {[3,0x*+[6,2]} * {[7, 5] x +[2, 1]}
= {([3,0]* [7,5] X"+ ([6,2] * [7, 5] x +
(13,01 * [2, 1]x* +[6, 2] * [2, 1]}
={[7,0]x° + [14, 16]x + [7, 0]x* + [14, 16]}  (a)

Consider
B*A ={[7,5]x+[2, 1]} *{[3, 0]x* + [6, 2]}
= {([7, 5] * [3, 0]x” + ([2, 1] * [3, O])x" +
([2, 11* [6,2]) + ([7, 5] * [6, 2])x}
= {[5, 6]x° + [16, 8]x" + [16, 8] + [5, 6]x} (b)

We see (a) and (b) are distinct; hence A * B= B * A.

Consider

(A *B)* C={[7,0]x’ +[14, 16]x + [7, 0]x* +
[14, 16]} * {[3, 5]}
(Using (a) the value of A * B).

= {([7,0] *[3, 5]) x” + ([14, 16] * [3, 5])x +
([7, 01 * [3, S]x* +[14, 16] * [3, 5]}
= {[5, 0]x’ + [10, 11] x + [5, 0]x* + [10, 11]
o 1
We find A * (B * C)

=A* ({[7, SIx +[2, 11} * {[3, 5]})
=A* ({[7,5] * [3,5Dx +([2, 1] * [3, 5])}
=A*{[5,6]x+[14,7]}
= {[3, 0]x* + [6, 2]} + {[5, 6]x + [14, 7]}
= {([3, 0] * [5, 6]x’ + ([6, 2] * [5,6]x +
([3, 0] * [14, 71x* + ([6, 2] * [14, 771}
= {[7, 01" + [14, 16]x + [7, 0]x" + [14, 16]}
I |
I and II are distinct; so (A * B) * C= A * (B * C) for all A,
B,C e S.
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Example 3.44: Let S = {Collection of all subsets from the
interval polynomial subset groupoid

M= {i:[ai,bi]x‘ a, by e G={C(Zp), *, (ir, 0)}}}

be the subset polynomial interval groupoid of finite complex
modulo integers.

Example 3.45: Let S = {Collection of all subsets from the
interval polynomial subset groupoid

)

M= {Z[ai,bi]xi

i=0

a,bje G={ZsU1), * (I,3])}}}

be the subset finite neutrosophic interval polynomial groupoid.

Example 3.46: Let S = {Collection of all subsets from the
interval polynomial groupoid

M

M= { [a,,b]x'| ai, bj € G = {Zis(g1, ), g =0,

I
o

i

gi =g2,212 =22 =0,%(4,0)}}}

be the subset polynomial interval groupoid of mixed dual
numbers.

Example 3.47: Let S = {Collection of all subsets of the interval
polynomial groupoid

M = {g[ai,bi]x*

a;, b € G={{CUD), *, (0, 8)} } }

be the subset interval complex polynomial groupoid of M.

Example 3.48: Let S = {Collection of all subsets from the
interval polynomial groupoid
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M= {ﬁ;[ai,bi]xi

a,bie G={(Z U {0} UD),* (7,4)}}}

be the subset interval neutrosophic polynomial groupoid.

Example 3.49: Let S = {Collection of all subsets from the
interval polynomial groupoid

M = {i[al,bl]xi a, b e G={C(Zs UT) (g1, 2), *, (2, 3) with

glz =0, gi =22, 212 = g =0}}}

be the subset interval polynomial groupoid of finite complex
neutrosophic mixed dual groupoid.

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

M= {Slabx| a b e 6= {2 (& & ), % (10,8),

g =0,8 =g, g =-g,gg=gg;i#j, 1 <1,j<3}}}

be the special mixed dual number interval polynomial groupoid.

Here it is pertinent to keep on record that the subset
polynomial interval groupoids in general are non commutative
has zero divisors.

We can as a matter of routine define the notion of subset of
subset polynomial interval subgroupoids, subset polynomial
interval ideals and their Smarandache analogue.

We will only provide an example or two.

Example 3.51: Let S = {Collection of all subsets from the
subset polynomial interval groupoid
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M= {i[ai’bi]xi a;, bi eG= {Z12a *a (6’ 0)}}}

be the subset interval polynomial groupoid.

Let

P= {i[al,O]Xi

i=

2,€1{0,2,4,6,8, 10} cZp} =M

be the polynomial interval subgroupoid. B = {Collection of all
subsets of the interval polynomial subgroupoid P of M} < S is
the subset interval polynomial subgroupoid of S.

Infact B is also a subset interval polynomial ideal of S.

Example 3.52: Let S = {Collection of all subsets from the
subset polynomial interval groupoid

M= {i[ai,bi]xi a,bie G=1{Z,* (2,0)}}}

be the subset interval polynomial groupoid.

S has subset interval polynomial subgroupoid as well as
subset interval polynomial ideals.

Example 3.53: Let S = {Collection of all subsets from the
subset polynomial interval groupoid

M= {i[ai,bi]xi‘ a,bie G={R,* (2,0)}}}

be the subset interval polynomial groupoid.

S has zero divisors.

S has subset polynomial interval subgroupoid as well as
subset polynomial interval ideals.
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Consider P = {Collection of all subsets from the subset
interval polynomial subgroupoid

B= {i[O,al]xi a e G=1{R,* (2,0)}} c M}

contained in S is a subset interval polynomial subgroupoid of S.

Now interested reader can study the notion of subset
interval polynomial groupoids.

We can define for these subset polynomial interval
groupoids the notion of Smarandache groupoids to be
Smarandache alternative, Smarandache Bol, Smarandache
Moufang and so on.

All these are considered as a matter of routine and hence
left as an exercise to the reader.

However we supply some examples of these concepts.

Example 3.54: Let S = {Collection of all subsets from the
subset polynomial interval groupoid

M= {f(;[al,bl]xi

i=

a;, bi eG= {2119 *: (57 5)}}}

It is easily verified S is a Smarandache polynomial P-groupoid.

However S is not a Smarandache subset interval polynomial
alternative groupoid.

Example 3.55: Let S = {Collection of all subsets of the interval
polynomial groupoid

M= {f(;[al,bl]xi

i=

aj, bi eG= {Zl99 *: (11: 11)}}}
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be the subset interval polynomial groupoid which is a
Smarandache interval polynomial P-groupoid.

Example 3.56: Let S = {Collection of all subsets of the interval
polynomial groupoid

M= {S[0. x| a2 G= (2% 0,91}

be the subset interval polynomial groupoid.

Clearly S is a Smarandache subset interval polynomial
P-groupoid.

In view of these examples we have the following interesting
theorem.

THEOREM 3.5: Let S = {Collection of all subsets from the
interval polynomial groupoid

M= {i[o,ai]x‘ a; € G={Zy,* (1)1, a; € Z,}}}

be the subset polynomial interval groupoid. Clearly S is a
Smarandache subset interval polynomial P-groupoid.

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

Prove; the S in Theorem 3.5 is not a Smarandache subset
interval polynomial alternative groupoid.

Almost all properties enjoyed by interval polynomial
groupoids described in the book [int. group] can be derived in
case of subset interval polynomial groupoids with appropriate
modifications.

This work is left as an exercise to the reader.

We suggest the following problems:



Subset Interval Matrix Groupoids ... | 97

Problems

1. Obtain some special features enjoyed by subset interval
row matrix groupoids of finite order.

2. Let S = {Collection of all subsets of the interval 1 x 5 row
matrix groupoid M = {([a;, bi], [az, b2], ..., [as, bs]) | ai, by
e G={Zp, * (4,0)}, 1 <1< 5}} be the subset row matrix
interval groupoid of M.

(i) Find o(S).

(i1) Prove S has subset zero divisors.

(iii) Find subset idempotents if any in S.

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

(v) Is it possible to have subset right zero divisors which
are not subset left zero divisors and vice versa?

(vi) Can S have subset units?

(vii) Can S have subset right units which are not subset left
units?

3. Let S = {Collection of all subsets of the interval matrix
groupOid M= {([alﬁ bl]) (EES) [al(); blO]) | aj, bi eG= {Z40, *,
(2, 28)} where 1 <1 < 10}} be the subset interval matrix
groupoid of the interval matrix groupoid M.

(i) Find o(S).

(i) Find all subset interval matrix subgroupoids of S.

(iii) Find all subset interval matrix S-ideals of S.

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

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

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

(vii) Can S have subset interval matrix subgroupoids which
are not subset S-subgroupoids?
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4. Let S = {Collection of all subsets from the interval matrix

groupoid
[a,b,]
[azﬂbz] .

M= : a;, by € G={Zy, *, (22, 8)}; 1 <i<10}}.
[al()’bl(]]

(a) Study questions (i) to (vii) of problem 3 for this S.
(b) Study questions (i) to (vii) of problem 2 for this S.

5. Let S = {Collection of all subsets of the interval matrix
groupoid

[a,b] [a,,b,] .. [a,.,b,]
M=<|[a,b,] [a,b,] .. [a,,b,]||abie

[aZI’bZI] [all’bZZ] A [aSO’bSO]

G={Z,*, (10,-10)}; 1 <i<30}}
be the subset interval matrix groupoid of M.

(a) Study questions (i) to (vii) of problem (3) for this S.
(b) Study questions (i) to (vii) of problem (2) for this S.

6. Let S = {Collection of all subsets of the interval matrix
groupoid

. {[al,bl] [az,bz]}
(2,01 [a,b.]

be the subset matrix interval groupoid of M.

aj, bi € G = {Z439 *’ (7’ O)}a

1<i<4}}
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(a) Study questions (i) to (vii) of problem (2) for this S.
(b) Study questions (i) to (vii) of problem (3) for this S.

7. Let S = {Collection of all subsets of the interval matrix
groupoid

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

[a47b4] [asﬂbs] [a(,,b(,]

M= a;, bi eG= {2185 *9

[aZZ’bZZ] [a23’b23] [a24’b24]

(6,3)},1<1<24}}
be the subset interval matrix groupoid of M.

(a) Study questions (i) to (vii) of problem (2) for this S.
(b) Study questions (i) to (vii) of problem (3) for this S.

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

[a,b] [a,b,] [a,b,]
M= [a,,b,] [a,b] [a,b]||a,bieG={Zy*
[a75b7] [agﬁbg] [ag’bg]

(10,5)},1<i<9}}
be the subset interval matrix groupoid of M.

(1) Is S a Smarandache subset interval matrix P-groupoid?

(ii) Find o(S).

(iii) Is S a subset interval matrix idempotent inclusive
groupoid?

(iv) Does S satisfy any other special identity?

(v) Can S have S-subset zero divisors?
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10.

1.

12.

13.

14.

Give an example of a subset interval matrix groupoid of
infinite order which is a Smarandache Moufang groupoid.

Does there exist a subset interval matrix groupoid which
does not satisfy any of the special identities?

Does there exist a finite subset interval matrix groupoid
which has no subset zero divisors?

Give an example of a finite subset interval matrix groupoid
which has subset zero divisors?

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

[a,,b,]

[a,,b,]

M= ai,bieG:{le,*,(4,9)};lSiS9}}}

[a9’bo]

be the subset interval matrix groupoid of M.
(1) Is S a Smarandache subset matrix interval P-groupoid?

(i1)) Is S a Smarandache subset matrix interval alternative
groupoid?

(iii) Can S be a S-subset matrix interval idempotent
groupoid?

(iv) Can S be a subset matrix interval idempotent inclusive
groupoid?

Let S = {Collection of all subsets from the matrix interval
groupoid
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[a,b] [a,b,]
[a,,b,] [a,.b,]

aj, bi € G = {Z429 *’ (7’ O)}a

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

152

1<i<16}}
be the subset interval matrix groupoid of M.
Study questions (i) to (iv) of problem 13 for this S.

15. How many subset matrix interval groupoids can
constructed using M = {[a,b] |a,b € G={Zyp, *, (t,5); t, 8
€ Zpj}?

16. Does there exist a formula to find the number of elements
in S if the matrix order is given and order of G is given?

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

[a,b] [a,,b,]
M= <|[a,,b,] [a,b,]||a,bieG={Zs, * (10, 0)},
[a,,b.] [a,b,]
1<i<6}}

be the subset interval matrix groupoid.

(1) Study questions (i) to (vii) of problem 2 for this S.
(i) Study questions (i) to (vii) of problem 3 for this S.

18. Let S; = {Collection of all subsets of the interval matrix
groupOid M = {([ala bl]5 ceey [a59 bS]) | aj, bi € G = {2533 *3
(10, 0)}, 1 <1< 5}} be the subset interval groupoid.

(i) Compare S; with S of problem 17.
(i) Iso(S1)>o0o(S)?
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19.

20.

21.

(ii1) Study questions (i) to (vii) of problem (2) for this S;.
(iv) Study questions (i) to (vii) of problem (3) for this S;.

Let S, = {collection of all subsets of the interval matrix
groupoid

[a,b,]

[a,b,]

M = a,bie G=1{Zs, * (10,0)},1<i<7}

[a,,b, ]

be the subset interval matrix groupoid.

(i) Compare S, with S; of problem 18 and S of problem
7).

(i) Is o(S;) > o(Sy) > o(S)?

(iii) Can one say with increase in the order of matrix there
will be an increase in the order of S?

(iv) Study questions (i) to (vii) of problem (2) for this S,.

(v) Study questions (i) to (vii) of problem (3) for this S,.

Let S; = {Collection of all subsets of the inter matrix
groupOid M= {([als bl]’ [aZ’ b2]) | aj, bi eG= {2539 *5 (105
0)}, 1 <1< 2}} be the subset interval matrix groupoid of
M.

(1) Find o(S;).

(i) Is o(Sz) > o(S;) > o(S) > o(S;)?

(iii) Study questions (i) to (vii) of problem (2) for this S;.
(iv) Study questions (i) to (vii) of problem (3) for this S;.

Let S4 = {Collection of all subsets of the interval matrix
groupoid M = {([ay, bi], [a, bo]) | &, bi € G = {Zyp0, *,
(10, 10)}, 1 £ 1 £ 2}} be the subset matrix interval
groupoid.

(1) Is o(S4) > 0o(S;5); S; given in problem 20.
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(i) Prove with increase in the order of the groupoid G for
the fixed order of the matrix the cardinality of the
subset matrix interval groupoid will increase.

(iii) Prove with increase in the order of the matrix with
fixed order of the groupoid the cardinality of the
subset matrix interval groupoid will increase.

22. Let S = {Collection of all subsets of the interval matrix
groupoid

[a,b] [a,b,]

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

M= ai,bieG={(ZUI>,*,

[aIS’bIS] [a]b’blﬁ]

(10,-10I)}; 1 <i< 16}}

be the subset matrix interval neutrosophic groupoid of
infinite order.

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

(i) Does S satisfy any of the special identities?

(iii) Can S have subset S-units?

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

(v) Can S have subset nilpotents of order two?

23. Let S; = {Collection of all subsets of the interval matrix
groupoids

[al’b]] [as’bs]

[a,b,] .. [a,.b,]
. . . a, bie G=1{Z (g1, 2), *,

[aZI’bZI] A [aZS’bZS]

(10g, — 10g])}; 1 <i<25}}
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be the subset matrix interval groupoid of M.
(i) Study questions (i) to (v) of problem 22 for this S.

24, Let S = {Collection of all subsets of the interval matrix
groupoid

[a,b] .. [a,b.]
M=<|[a,b,] .. [a,.b,]|| a,bie
[a,,b,] ... [a,,b,]
G={R"U {0} U, * (10,0)};1<i<15}}

be the subset matrix interval groupoid.
Study questions (i) to (v) of problem 22 for this S.

25. Give any of the special and stricking features enjoyed by
subset interval matrix groupoids of finite order.

26. Can these new algebraic structures be applied to
mathematical models?

27. Let S; = {Collection of all subsets form the interval matrix

groupoid
[al’bl]
[a,,b,]

M = : aj, bi € G = {C(ZIZ): *5 (9’ 0)}9
[a,,b, ]

1<i<9}}

be the finite subset interval matrix complex modulo integer
groupoid.

(a) Study questions (i) to (vii) of problem (2) for this S;.
(b) Study questions (i) to (vii) of problem (3) for this S;.
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28. Let S, = {Collection of all subsets form the interval matrix
groupoid

[a,b] [a,b,] [a,b,]
M= <{|[a,,b,] [a,b,] [a,.b.]|]| a,biec
[a,,b,] [a.b,] [a,b,]

G={Zr (g, ) *,0)},1<i<9 with
g =0, g =g, 212 =g =0}}

be the subset interval matrix groupoid.

(a) Study questions (i) to (vii) of problem (2) for this S,.
(b) Study questions (i) to (vii) of problem (3) for this S,.

29. Let S; = {Collection of all subsets form the interval matrix
groupoid M = {([ay, b], ..., [a12, b12]) | &, bi € G = {C(Z)2)
(), * (9,0), g =0; 1<i<12}}}be the subset interval
matrix groupoid of M.

(a) Study questions (i) to (vii) of problem (2) for this S;.
(b) Study questions (i) to (vii) of problem (3) for this S;.

30. Compare S; of problem 27, S, of problem 28 and S; of
problem 29 in terms of order, subset zero divisors, S-subset
idempotents and S-subset ideals.

31. Let S = {Collection of all subsets of the interval matrix
groupoid M = {all 10 x 5 interval matrices with entries
from the groupoid G = {C(Zy), *, (2, 2)}}} be the subset
matrix interval groupoid of M.

(a) Study questions (i) to (vii) of problem (2) for this S.
(b) Study questions (i) to (vii) of problem (3) for this S.
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32.

33.

34.

35.

36.

37.

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

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

aj, b €

[aZI’bll] [aZZ’bZZ]

G ={C(Zs) (g1, g2), *,(10,5)},1<1<22}}

be the subset interval matrix groupoid of finite complex
modulo integer dual numbers of finite order.

(a) Study questions (i) to (vii) of problem (2) for this S.
(b) Study questions (i) to (vii) of problem (3) for this S.

Characterize those subset interval matrix groupoids which
have no subset interval S-ideals but has subset interval
matrix S-subgroupoids.

Give an example of a subset interval matrix subgroupoid
which has subset S-zero divisors.

Does there exist a subset interval matrix groupoid which
has subset S-idempotents?

Give an example of a subset interval matrix groupoid
which has subset zero divisors but has no subset S-zero
divisors.

Obtain some special features enjoyed by subset
polynomials interval groupoids of polynomials interval
groupoids where the groupoid G is of finite order.
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38. Let S = {Collection of all subsets of the interval matrix
groupoid

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

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

M= a, b e

[al3’b|3] [alvbm] [als’bls] [aIG’blé]

G={CZsul) (g, ) g =g,

g =2 a2 =21 =0,%9,0)}}}
be the subset interval matrix groupoid.

(i) Find o(S); does it depend on o(G) and order the
matrix?

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

(ii1) Study questions (i) to (vii) of problem (3) for this S.

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

M= {i[ai,bi]xi\ a by € G = {Zin, *, (1. 7)})

be the subset interval polynomial groupoid.

(i) Can S have subset zero divisors?

(i1)) Can S have subset interval polynomial subgroupoids?

(iii) Is S commutative?

(iv) Can S have subset interval polynomial ideals?

(v) Is S a Smarandache subset interval polynomial
groupoid?
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40.

41.

42.

43.

44,

45.

46.

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

M = {i[ai,bi]x‘ a, b€ G={Zs, * (12,12)}}}

be the subset interval polynomial groupoid.
Study questions (i) to (v) of problem 39 for this S;.

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

M = {2[0,@])& g€ G=1Zis, * (3,3)}}}

be the subset interval polynomial groupoid.
Study questions (i) to (v) of problem 39 for this S,.

Does there exist subset interval polynomial groupoid which
has no subset interval polynomial ideals?

Does there exists subset interval polynomial groupoid
which are not Smarandache?

Does there exist a subset interval polynomial groupoid
which has no subset interval polynomial S-ideals?

Does there exist a subset interval polynomial groupoid
which is a Smarandache subset interval polynomial
alternative groupoid?

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

M= {i[ai,bi]x‘ a, bie G={C(Z; VU ]), *,(3,4)}}}




47.

48.

49.

50.
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be the subset interval polynomial groupoid.

(1) Find S-subset ideals of S.

(i) Find S-subset interval polynomial subgroupoids which
are not S-subset ideals.

(ii1) Find S-subset zero divisors if any in S.

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

M= {é[ai,bi]x‘

a,b; e G={CZUI), * (1,-1)}}}

be the subset polynomial interval groupoid.

Study questions (i) to (iii) of problem 46 for this S.

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

M= {i[ai,bi]x‘ a, b e G={C(ZpUT), * (2,0)}}}

be the subset polynomial interval groupoid.
Study questions (i) to (iii) of problem 46 for this S.

Does there exist a subset interval polynomial groupoid S
which has no subset S-ideals?

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

M= {i[ai,bi]xi‘ anbi e G={Zg, * (3,411}

i=

be the subset polynomial interval groupoid.
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51.

52.

53.

54.

55.

(i) Prove S satisfies some of the special identities as
Smarandache subset interval polynomial groupoid.

(ii) Can P be a S-subset interval polynomial Bol
groupoid?

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

M = {i[ai,bi]x‘

i=0

ai, bie G={R,*,(3,0)}}}

be the subset polynomial interval groupoid.

(i) Define degree of subset interval polynomial in S.

(i) Derive the usual properties enjoyed by S.

(iii) Show S has subset interval polynomials which can be
subset zero divisors?

(iv) Can S ever have subset idempotents? Justify.

Can we say for S in problem (51) if R is replaced by C in
the groupoid G all interval subset polynomials are

solvable?

S, = Collection of all subsets form the interval subset
polynomial

a;, b € G ={C(Zy), *, (0, 1); p aprime,

teZy}}}

M = {%[ai,bi]x‘

be the subset interval polynomial groupoid.

Can we say all subset interval polynomial equations are
solvable?

Study problem 53 if C(Z,) is replaced by {C(Z,4 U I)}.

Study problem 53 if C(Z,) is replaced by C(Zy).



Chapter Four

SUBSET INTERVAL MATRIX LOOP
GROUPOIDS

In this chapter we use instead of groupoids, loops to build
subset interval matrix groupoids and subset interval polynomial
groupoids. We basically use loops instead of groupoids.
Though we use loops in place of groupoids still the structure
remains to be only a subset groupoid and not a subset loop.

But to signify the use of loops we define them as subset
interval matrix loop groupoid or subset interval polynomial loop
groupoid.

DEFINITION 4.1: Let S = {Collection of all subsets from the
interval loop matrix groupoid M = {Collection of all interval m
X n matrices with entries from the loop L}}. S under the
operations of L is a groupoid and S is defined as the subset
interval matrix loop groupoid.

We will illustrate this situation by some examples.

Example 4.1: Let S = {Collection of all subsets of the interval
matrix loop groupOid M= {([ab bl]’ [a25 b2]5 [EES) [a95 b9]) | aj, bi



112 | Subset Interval Groupoids

€ Lii(7); 1 £1<9}}. S is a subset interval row matrix loop
groupoid of finite order.

Example 4.2: Let S = {Collection of all subsets from the
interval matrix loop groupoid

[a,,b,]

[a,,b,]

M= al,b1€L5(2),1S1S7}}

[a,.b,]

be the subset interval matrix loop groupoid of finite order.

Example 4.3: Let S = {Collection of all subsets from the
interval matrix loop groupoid

[alﬂbl]

[a,,b,] .
M= a, by e L;(3); 1 <14}

[a37b3]

[a,.b,]

where the table of L;(3) is as follows:

g |e e |28 ||
€| € |8 (8 |8 |8 |8 |8 |8
g | & | © |8 |8 |8 |8 |8 |8
g2 gZ g6 € gS gl g4 g7 g3
g3 g3 g4 g7 € g6 g2 gS g1>
84188 |8 |8 | © |8 |8 |8
gS gS g7 g3 g6 g2 € gl g4
86 |86 |85 |8 |[84]8 |8 | € |8
818 |8 |8 |8 |8 |& |& ¢/

be the subset interval matrix loop groupoid.
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Clearly S is finite non commutative and non associative
subset interval matrix loop groupoid.

(.81 | [e.8] [g;.¢]
Let A = [e,g,] ’ [g,,8,] ndB = [e,g] cs
[e.g,] || [g5.¢€] [8,.85]
[g4ae] [ev g4] [gl’g3]
We now find
[2.8:]1] [ [e.2,] [g;.€]
arp o] |||l || e
[e.g] [g;.€] [2,.85]
[g,.e] ] [ [e.24] [g:.8;]

[g.8:1 | [g;.e] || [e.g] [g,.e]
[e.g,] |, | [e.&] | |[g1.8:]],| [e.g]
le.g] | [[g:8s1]] [gs.e] | [[2:85]
[g..e] | [[g-8:]] [ [e.g,]] [[g8]

[[2.251%[gs-¢e]] [ [e.g,]*[g.€]
[e.g,]*[e.gq] | | [81-2,]%[e. 8]
[e.g,1%[g,.85 1| | [85-€]*[g,.85]

L[g4.e]*[g,8:]1] [ [e,8,1%[8),8;]

_[gsag3] (g,g]
_ [e’ g7] [g1>g7]
= , e S.
[g2 9g6 ] [g7 7g5 ]

_[gz’gs] [g,,g]
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[g;.¢] (2,81 ]| [e.g]
Consider B * A = [eags] % [e,gz] , [glvgz]
(g,.85] [e,g,] || [g:-¢]
(g,,85] | [g4.¢] || [e.8,]

[g,.e] | [[g.85]1]] [g;.e] | | [e.8]
[e.g6] || [e:8] || [e.86] |, |[8158,]
[2,.851] | [e.g] || [g,08s1] | [g5.el
(2,851 | [84e] ] |[g.8]] [[e.8,]

[g;.e1*[g,.8:1] [ [g,.el*[e.g,]
[e.gs]*[e.8,] | | [e.861%[g)58,]
(2,85 1% [e.g,1 || [2,.85 1%[g5.€]
L[g1,8:1%[84.¢]] [ [8.8;]%[e.8,]

lg;.2:1] [[g,.8]

le.g] | |[8,8]
(2,.2, 1| [gs5:85]
L[g5.851] [ [8-86]

Clearly A*B=B * A.

Thus S is a non commutative subset interval matrix loop
groupoid of finite order.

Example 4.4: Let S = {Collection of all subsets from the
interval matrix loop groupoid

b b
M — [al | ] [aZ ™2 ]
[a,,b,] [a,,b,]
be the subset interval matrix loop groupoid of finite order. The
table of the loop L;(4) is as follows:

a, by € Ly(4); 1 <i<4}}
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Tle g |8 |8 |8 |8 |8 |8
€1 €18 |8 |8 |8 |8 |8 |8
g |8 | © |8 |8 |8 |8 |8 |84
£, 8|8 | © |8 |8 |8 |84|8&
8518 |8 |8 | € |8 |88 |8
4 |84 |8 |8 |8 | € |8 |8 |8
85 |85 |8 |87 |8 |8 | © |8 |8
s |86 |87 |84 |8 |8 |8 | € |8
87|87 |84 |8 |8 |8 |8 |8 |FC

We see clearly S the subset interval matrix loop groupoid of
finite order which is commutative but non associative.

We only use the natural product and in this natural product
X, by *.

We will just illustrate how the product operation * on S is
performed.

LetA={_[g"e] [g7’g1]:|,|:[e’g6] [gé’gZ]:| and
le.g,] [g:.8,]] | [2,.8,] [g-€]

B [ [e.g,] [gl,e]} s
_[glags] [g5,2,]

We now find
A*B= |:[g1,e] [g7’g1]:|’|: [e,g] [g6:g2]:| %
le.g,] [g5.2,]1] [[2-84] [g-€]

{ le.g,] [g.€] ﬂ
[gl’gS] [g3ag7]
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_ {|:[g1ae] [g7’gl]:|*|:[e’g4] [g;-¢e] :l
[e.g,] [g5.8,] [g,g5] [g5.8/] ’
|:[eag6] [gs’gz]:|*|:[e’g4] [gl’e]:|
[g,.2,] [g-€] .21 [g;.8;]

_ {[ [gel*[e.g,]  [g,.2,]1%[g el }
le.g,1%[g,85] [g;.8,1%[85,8]

{ [e:gg]*[e,gd [geagz]*[glae]}
[2,.8,1*[g,85] [g.e]*[gs.8,]

_ |:[g1’g4] [g4=g1]:||:[e’g5] [g7=g2]:| cs
[eg,] [eg] [[lgse] (28]

This is the way product is defined on S.

We see it is easy to verify S is commutative but non
associative as a subset interval matrix groupoid.

Example 4.5: Let S = {Collection of all subsets from the
interval matrix groupoid

M:{[[al,bl] [a,b,] .. [ab,bé]}
[a7ab7] [agﬂbs] [alzﬂblz]

be the subset interval matrix loop groupoid of finite order.

ai, b; € Lo(5);

1<i<12)})

We see S is also a commutative subset matrix interval loop
groupoid of finite order.

Example 4.6: Let S = {Collection of all subsets from the
interval matrix groupoid
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[a.b] [a,b,]

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

M = ai, by € Lus(8); 1 <i< 10}}

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

be the subset interval matrix groupoid of finite order.
Clearly S has subset interval matrix subgroupoids.
S is also non commutative and of finite order.

Let P, = {Collection of all subsets from the interval matrix
loop subgroupoid

[a]’bl] [az’bz]

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

M, = a;, b; € Hy(15) < Las(3);

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

1<i<10}} cS;
be a subset interval matrix loop subgroupoid of S.

P, = {Collection of all subsets of the interval matrix loop
subgroupoid

[a]’bl] [az’bz]

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

M, = a;, b; € Hy(15) < Las(3);

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

1<i<10}} cS;

is a subset interval matrix loop subgroupoid of S.
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Take

N; = {Collection of all subsets of the interval matrix loop

subgroupoid}.
B, = {Collection of all subsets of the interval matrix loop
subgroupoid
[a|9b]] [azabz]
[a,b,] [a,,b,]
M; = L : a;, bi € Hi(9) < Las(8);

[a9’b‘)] [alﬂ’b]()]

1<i<10} <M}
be the subset interval matrix loop subgroupoid of S.

Example 4.7: Let S = {Collection of all subsets from the matrix
of the interval loop groupoid

[a,b] [a,b,] [a;b,]
M _ [a4’b4] [as’bs] [as’bs] ai, bi c L43(8),
[a7’b7] [as’bs] [a9’b9]

[alo’b]O] [all’]:)ll:| [alljbll]

1<i<12}}
be the subset interval matrix loop groupoid of M.

L43(8) has no subloops other than groups of order two say
H; = {e, i} where i € L45(8).

We see P; = {Collection of all subsets from the subset
interval loop subgroupoid
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[al,b]] [az’bz] [a35b3]

Mi _ [a4’b4] [as’bs] [aG’bG] a;, bi c H(e, 1)
[a,,b,] [a,b] [a,b]
[alo’bm] [all’bll] [alz’blz]

withi e Lyg(8)\ {e}; 1<i<12}} M} S
is a subset interval matrix loop subgroupoid of S.

Clearly we have 43 such subset interval matrix loop
subgroupoids all of them are associative, that is these 43 subset
interval matrix loop subgroupoids are subset interval matrix
loop semigroups of S.

Example 4.8: Let S = {Collection of all subsets from the subset
interval matrix loop groupoid

[a,b] [a,b,]

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

M= aj, bi S L29(9), 1<i< 20}}

[al9’bl9] [a20’b20]

be the subset interval matrix loop groupoid of M.

S has subset interval matrix loop subgroupoids which are
not associative.

Example 4.9: Let S = {Collection of all subsets from the
interval matrix loop groupoid

[al’b]] A [alo’b]()]
[all’b]l] b [aZO’bZO] .

M= a;, by € Ls3(4); 1 <1<40}}
[aZI’bZI] A [a30’b30]

[a3l’b31] A [a40’b40]
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be the subset interval matrix loop groupoid.

S has atleast 53 subset interval matrix loop subgroupoids
which are associative and S has atleast 53 subset interval matrix
loop semigroups of finite order.

Example 4.10: Let S = {Collection of all subsets from the
interval matrix loop groupid

[a,b] [a,b,] [a,b] [a,,b,]
M= ql[a;,b;] [a.,b] [a,,b,] [a,b,] || abie Lis(8);

[au’bs] [aloﬁblo] [all’bll] [alz’blz]
1<i<12}}

be the subset interval matrix loop groupoid. Clearly S has 165
subset interval matrix loop semigroups and 124 subset interval
matrix loop subgroupoids which are not associative.

In view of all these we have the following theorems.

THEOREM 4.1: Let S = {Collection of all subsets from the
interval matrix loop groupoid M = {m x n interval matrices
with entries from the loop L,(m); p a prime}} be the subset
interval matrix loop groupoid. S has p number of subset
interval matrix loop semigroups.

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

However it is left as an open problem for the reader to find
existence of a subset interval matrix loop subgroupoid which is
not a semigroup.

THEOREM 4.2: Let S = {Collection of all subsets from the
interval matrix groupoid M = {All s x t matrices with entries
from the loop L,(m); n = p; p> ps (each of the p;’s are distinct
primes)}} be the subset interval matrix loop groupoid. S has
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atleast p; + p> + p; + pip> + pps + pips number of subset
interval matrix loop subgroupoids.

The proofis left as an exercise to the reader.

We will give examples of them.

Infact forany n = p;"..p{"; oy > 1,1 <i<twe can find the
number of subset interval matrix loop subgroupoids.

Example 4.11: Let S = {Collection of all subsets from the
subset interval groupoid

M:{[al,b]] [a,b] .. [ag,bq]}
[alo’b](]] |:al]’k)llj| ot [aIS’bIS]

be the subset interval matrix loop groupoid.

ai, bj € L315(23);

1<i<18)}

The subloops of L3;5(23) are

H,3)={e, 4,7, 10, 13, ..., 313}
H,(3)=1{e, 5,8, 11, 14, ..., 314}
and Hy(3) = {e, 6,9, 12, 15, ..., 315}.

Hi(9) = {e, 10, 19, ..., 307} and so on
Ho(9) = {e, 9, 18, ..., 306, 315}.

Hi(5)={e, 6,11, ...,310}
Hy(5)={e, 7,12, ...,311} and so on.
Hs(5) = {e, 5, 10, ..., 315}.
Hi(15) = {e, 16, ..., 301}

and so on.

Hy5(15) = {e, 15, ..., 300, 315}.
H\(7) = {e, 8, 15, ..., 309}
Hy(7) = {e, 9, 16, ..., 310}

and so on.
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Hy(7) = {e, 7, 14, ..., 308, 315}.
Hi(21), Hi(35),i=1,2,...,21 andj=1,2, ..., 35.

Thus we have atleast
3+9+5+7+ 15+ 21+ 35+ 45 + 63 = 203 number of
subloops.

Corresponding to each of these 203 subloops we can have
203 subset interval matrices subloop subgroupoids.

Hence the claim.

Example 4.12: Let S = {Collection of all subsets from the
interval matrix groupoid M = {([aj, bi] [ay, b2], [a3, b3]) | &, b; €
Ls(5), 1 £1<3}} be the subset interval matrix loop groupoid.

LetT= {([ea gl], [C, e]’ [e’ e])’ ([ea gZ], [e’ e]a [ea e])’ ([e, g3],
[ev e]’ [ea e])a ([e’ g4]9 [ev 6]9 [e’ e])’ ([e’ gS], [e’ e], [ea e])9 ([ea g()]:
[e, el, [e, e]), ([e, g71, [e, el, [e, e]), ([e, e], [e, e], [e, e])} = S be
a subset interval matrix loop subgroupoid which is such that
T*T=T.

IfP={A; = {([e, e, [e, ¢], [e, e])}, Az = {([gl, gl], [e, e],
[ea e])}: A3 = {([gZ’ gZ]a [ea e]’ [C, e])}: A4 = {([g3: g3]: [e: e]a [C,
eD}, As = {([g4, &l [e, e], [e, e])}, As = {([gs, gs]. [e, ], [e,
eD}, A7 ={([g gl [e, ¢], [e, e])} and Ag = {([g7, &7], [e, e], [e,
eD}} <S.

We see P is a subset interval matrix loop subgroupoid of S
and P = L+(5) by mapping n ({([e, e], [¢, ], [e, e])}) =e.

n ({([gla gi]a [ea C], [ea e])}) = & i= 1’ 2a ERRE) 7 and
1 : P — Ls(5) where P is a subset interval matrix loop groupoid
which is a subset interval matrix loop and m is a loop
isomorphic from P into the loop L+(5).

Thus the subset interval matrix loop groupoid has subset
interval matrix loop which are isomorphic with the loop L4(5).
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Example 4.13: Let S = {Collection of all subsets from the
interval matrix loop groupoid

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

M= aj, bj € Li5(8);

[aZI’bZI] [aZZ’bZZ] A [aZS’bZS]

1<i<25}}
be the subset interval matrix loop groupoid.

We see S has over 15 subset interval matrix loop
subgroupoids which are subset interval matrix loops and are
isomorphic with the loop L;s(8).

Further S has atleast 8 subset interval matrix loop
subgroupoids.

Example 4.14: Let S = {Collection of all subsets from the
interval matrix loop groupoid of

[a,b] [a,b,]
M= : : a, by € L11(7); 1<i<16}}

[als’bls] [alé’blé]

be the subset interval matrix loop groupoid.

We see
Py = {Collection of all subset interval matrices

[g1.&] [ee]

[e,:e] [e,:e] fe.e] [e.]

b b

[e,e] [e,e] fee] [e]



124 | Subset Interval Groupoids
[gzﬂgz] [eae] [gllﬂgll] [eae]
[e,e] [e,e] [e,e] [e,e]
[e,e] [e,e] [e,e] [e,e]

is a subset interval matrix loop groupoid of S.

Clearly P is a subset interval matrix loop of S and
N : P — L;(7) is a loop isomorphism given by

[gi.8] [e.e]
[e,e] [e,e]

[e,e] [e,e]

We have several subset interval matrix loop subgroupoids
which are subset interval matrix loop and are isomorphic with

Li(7).

The authors leave it as an open problem about the existence
of subset interval matrix loop which are different from L;(7)

and its subloops.

That is does there exist a subset interval matrix loop not

isomorphic to L(7) or any of its subloops?

Example 4.15: Let S = {Collection of all subsets from the

interval matrix loop groupoid

[a,b ]

,b
M- || 120

a;, bi (S L27(11), 1<i< 16}}
[am’bm]

be the subset interval matrix groupoid.
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S has subset interval matrix subgroupoids which are subset
interval matrix loops and are isomorphic with L,;(11) or H;(3)
or H;(9).

Thus having seen some of the substructure of subset interval
matrix loop groupoids; now we proceed onto describe those
subset interval matrix loop groupoids which satisfy any of the
special identities.

We will only illustrate these situations by some examples.

Example 4.16: Let S = {Collection of all subsets from the
interval matrix loop groupoid

b] .. b
v [[bd o ab]
[alo’blﬂ] o [aIS’bIS]
be the subset interval matrix loop groupoid which is
commutative and of finite order.

a, by e Lip(10); 1 <i<18}}

Example 4.17: Let S = {Collection of all subsets from the
interval matrix loop groupoid

[a,,b,] [a,.b,]
M= || B DI i <icsy
[as,bs] [a()’bﬁ] is Ui 43 ) =1=

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

be the subset interval matrix loop.
Clearly S is non commutative.

However S is a Smarandache strongly commutative subset
matrix loop groupoid.

Example 4.18: Let S = {Collection of all subsets from the
interval matrix loop groupoid
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[a,,b,]

[a,,b,]

M = ai, by € Ly(8); 1 <i<27}}

[a27’b27]

be the subset interval matrix loop.

Clearly S is a Smarandache strongly commutative subset
interval matrix loop groupoid.

In view of this we have the following theorem.

THEOREM 4.3: Let S = {Collection of all subsets from the
interval matrix loop groupoid M, where the interval elements
are from L,(m), p an odd prime} be the subset interval matrix
loop groupoid. S is a Smarandache strongly commutative
subset interval matrix loop groupoid.

Proof follows from the fact L,(m) where p is a prime is a
Smarandache strongly commutative loop.

We say a subset interval matrix loop groupoid S is
Smarandache strongly cyclic if every subgroup in S is cyclic.

We will first give examples of them before we proceed onto
prove some properties.

Example 4.19: Let S = {Collection of all subsets from the
interval matrix groupoid,

[alﬂbl] [azﬁbz]
M= [33,b3] [a4ab4] aj, bi € L29(3): 1 S1S6}}
[a,,b,] [a,Db,]

be the subset interval matrix loop groupoid.
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S is clearly a Smarandache strongly cyclic subset interval
matrix groupoid.

Example 4.20: Let S = {Collection of all subsets from the
interval matrix groupoid

_[a],bl]_
[a,,b,]
[a,,b,] :
M= aj, bi 62105(17); 1 S1S6}}
[a4’b4]
[asﬂbs]
_[asﬂbs]_

be the subset interval matrix loop groupoid and S is also a
Smarandache cyclic subset interval matrix loop groupoid.

Example 4.21: Let S = {Collection of all subsets from the
interval matrix groupoid

[a]’bl] [az’bz] A [aG’bG]
[a,,b.] [a,b] .. [a,b,]

bSS] [aSG’bSG] ot [aGO’bGO]

M= ai, bj € Z57(29);

[a

552

1<i<60}}

be a subset interval matrix loop groupoid and S is a
Smarandache commutative subset interval matrix loop
groupoid.

THEOREM 4.4: Let S = {Collection of all subsets from the
interval matrix loop groupoid M = {set of all n x m interval
matrices with entries from Ly(t); p a prime}} be the subset
interval matrix loop groupoid. S is a Smarandache cyclic
subset interval matrix loop groupoid.
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Proof follows from the fact that L,(t); 1 <t <p; p a prime is
a Smarandache strongly cyclic loop.

We can define the notion of S-Lagrange subset interval
matrix loop groupoid and S-weakly Lagrange subset interval
matrix loop groupoid.

The definition for subsets is just defined as an inherited
Smarandache property.

For if the subset interval matrix loop groupoid uses a loop L
which a S-Lagrange loop then we define S to be a S-Lagrange
subset matrix interval loop groupoid provided the subloops
which give way to subset interval matrix loop groupoids H are
such that o(H) | o(S).

But this study is very difficult for the order of S is very
large and finding the divisibility happens to be a challenging
problem.

Example 4.22: Let S = {Collection of all subsets from the
interval matrix loop groupoid

[a],bl] [az’bz] [a39b3]
M= [a4’b4] [as’bs] [asﬂbs] aj, bi € L9(8)a 1 S1S9}}
[a,.b,] [a,b,] [a,.b,]

be the subset interval matrix loop groupoid.

Clearly S is a Smarandache subset interval matrix loop
groupoid.

Example 4.23: Let S = {Collection of all subsets from the
interval matrix loop groupoid
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[a,b] [a,b,] [a,.b,]
M= : : : a;, b € Ly(9);
[a,.b,] [a,.b,] [a,.b,]
1 <i<30}}

be the subset interval matrix loop groupoid. Clearly S is a
Smarandache subset interval matrix loop groupoid.

In view of these examples we can say that a subset interval
matrix loop groupoid S is a Smarandache subset interval matrix
loop groupoid if the loop L over which S is built is a
Smarandache loop.

THEOREM 4.5: Let S = {Collection of all subsets from the
interval matrix loop groupoid M = {all m x n interval matrices
with elements from Ly(t); s > 3, s odd and 1 <t < s with (t - I,
s) = (t, s) = 1}} be the subset interval matrix loop groupoid. S is
a Smarandache subset interval matrix loop groupoid.

Follows from the fact that Ly(t) is a S-loop.

We define a subset interval matrix loop groupoid S of a
loop L to be Smarandache simple subset interval matrix loop
groupoid if L is a Smarandache simple loop.

Example 4.24: Let S = {Collection of all subsets from the
interval matrix groupoid M = {([a;, b1], [a2, b2], ..., [a9, bo]) | i,
b; € Ly(7); 1 <1 < 9}} be the subset interval matrix loop
groupoid.

Clearly S is a Smarandache subset interval matrix loop
groupoid.

Example 4.25: Let S = {Collection of all subsets from the
interval matrix loop groupoid
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[a,b] [a,.b,]
M= : : a, by € Ls5(13); 1 <i< 16} }
[a15’b15] [alb’blé]

be the subset interval matrix loop groupoid.

Clearly S is a Smarandache simple subset interval matrix
loop groupoid as Lss(13) is S-simple.

In view of these examples we have the following theorem
the proof is left as an exercise to the reader.

THEOREM 4.6: Let S = {Collection of all subsets from interval
matrix loop groupoid M = {t x s interval matrices with entries
from the loop L,(m)}} be the subset interval matrix loop
groupoid of the loop L,(m). S is a Smarandache simple subset
interval matrix loop groupoid.

Example 4.26: Let S = {Collection of all subsets from the
interval matrix loop groupoid

[a,b] .. [a,,b,]
M=<|[a,,b,] ... [a,b,]||a,bieLxy(7);1<i<27}}
[aw’bw] [327,b27]

be the subset interval matrix loop groupoid.

We see {x} = {[x, ]} or {x} = {[x,x]} or {x} = {[e,x]} € S
is such that {x}*= {e} but2 X o(S) as o(S) = 2M-1.

We see S has no Cauchy element but in Ly;(7) every
element is S-Cauchy.

So we cannot define in S the notion of Smarandache
Cauchy element.



Subset Interval Matrix Loop Groupoids | 131

[a,,b,] [e.e] .. [ee]

B= [az’:bZ] [e,:e] [e,:e] € S is such that
[e,e] [e,e] .. [e,e]
[e,e] [e,e] ... [e,e]
B2 = [e,'e] [e,.e] [e,.e]

[e,e] [e,e] ... [e,e]

Example 4.27: Let S = {Collection of all subsets from the
interval matrix loop groupoid M = {([a;, b;], [a», bs], [a3, bs],
[as, by]) | a, by € Li3(7); 1 <1 < 4}} be the subset interval
matrix loop groupoid.

Take X = {([a1, b1], [a2, b2], [a3, b3], [as, b4])} in S. Clearly
X; = {([e, €, [e, €], [e, €], [e, €])}.

Every singleton Y in S is such that Y* = {([e, ¢], [e, ¢], [e,
e], [e, e])}-

Example 4.28: Let S = {Collection of all subsets from the
interval matrix loop groupoid

[a,,b] [a,b,] [a,,b,]]
[a,,b,] [a,,b.] [a,,b,]
M= 4| [a,,b,] [a,b] [a,,b]]]|| abie Lios(14);
[a,,b,] [a,,b,] [a,,b,]
[a,,b,] [a,,b,] [a,,b,]]

1<i<15})}

be the subset interval matrix loop groupoid. If A € S and A is
such that A contains only one element then
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[e,e] [e,e] [e,e]
A= : © | es.

[e.e] [e.e] [ee]
We see every singleton subset X in S is such that

[e,e] [e.e] [e.e]
X = : : the subset identity element of S.

[e.e] [e,e] [e,e]

In view of this we have the following theorem.

THEOREM 4.7: Let S = {Collection of all subsets from the
interval matrix loop groupoid M = {All s x t interval matrices
with elements from the loop L,(m)}} be the subset interval
matrix loop groupoid.

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

a,,b, .. [a,,b
Every singleton set X = f ”1: et [ 2': 2

[a(s+1)’b(s+1)] [ast’bst]
is such that

[ee] .. [ee]

X = : : where a;, b; € L,(m); 1 <i <st.

[ee] .. [ee]

Proof follows from the fact for every a € L,(m) we have
a*a=e.

Hence the claim.

Example 4.29: Let S = {Collection of all subsets from the
interval matrix loop groupoid,
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abT
[a,,b, ]
M= {|[a,b,] || a bi € L,(3); 1 <i<5}}
[a,.b,]
[a;,b,]]

be the subset interval matrix loop groupoid where
o(S) =2M — 1; which is odd.

Every singleton element subset X in S is such that

[e.e]
X=4q

[e.e]

But 2 X o(S), so no element in S is a S-Cauchy element of S.

THEOREM 4.8: Let S = {Collection of all subsets from the
interval matrix loop groupoid M = {Collection of all s x t
interval matrices with entries from L,(m)}} be the subset
interval matrix loop groupoid. S has no S-Cauchy elements.

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

We can define also subset interval matrix principal isotope
loop groupoid of a subset interval matrix loop groupoid.

Study of these concepts is interesting and innovative.
We will first illustrate this situation by an example.

Example 4.30: Let S = {Collection of all subsets from the
interval matrix loop groupoid
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[al’bl]

,b
- |20

a, by e Ls(2); 1 <1< 7T,
[a7’b7]

where the loop Ls(2) is as follows:

*lel|l]2]3]4]5)
ele|l1]2]|3]4]|5
1|1]e|3]5]2]|4
225e413>
313(4(1]e|5]2
414(3(5(2]e|l
505(204(1|3]e
J

be the subset interval matrix loop groupoid.

The principal isotope subset interval matrix loop groupoid
Spr of the principal isotope of the loop Ls(2) denoted by (Ls(2),
0) is as follows:

ole|1]2]31]4]5)
e|3(|2|5|e|l]|4
1(5|3|4(1|e|2
24e3251>
3le|1]2|3|4]5
4112|5143 e
5/114]e|5(2]3

J

Sp; = {Collection of all subsets from the interval matrix
principal isotope loop of Ls(2) groupoid;
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[a,b,]

[a,,b,] .
Mg = .|| abie (Ls(2),0); 1 <i<T7}}

[a,,b,]

be the principal isotope subset interval matrix loop groupoid of
the loop (Ls(2), o) of (Ls(2), *).

Thus for every given subset interval matrix loop groupoid S
of the loop (L, *) we have an associated principal isotope subset
interval matrix loop groupoid Sp; of the loop (L, 0); the principal
isotope of the loop L.

Thus for every given subset interval matrix loop groupoid S
we have an associated subset interval matrix principal isotope
loop groupoid Sp;.

Interested reader can study them and compare S with Sp;.

Suppose S is a subset interval matrix loop groupoid of the
loop L,(m), one can find the collection of all subset interval
matrix loop subgroupoids of S and study the lattice of the subset
interval matrix loop subgroupoid of S.

Similar study can be made for S-subset interval matrix loop
subgroupoids of S; also for subset interval matrix loop ideals of
S as well as S-ideals of S.

Study in this direction is both interesting and innovative;
hence left as an exercise to the reader.

Cosets in subset interval matrix loop groupoids of the
associated loop L can be done in an appropriate way.

Let S be a Smarandache subset interval matrix loop
groupoid of the associated loop L.
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Let AcL; A,=1{am | a € A}; m € L where A is a
subgroup of L. A, is the S-right coset of A in L.

We define S-right coset of S the subset interval matrix loop
groupoid in the following way;

Let Ls(2) be the loop given by the following table:

*le|l1]2]3]|4]|5
ele|l1]2]|3(4]5
I1{1|e|3]|5|2]|4
212|5|e|4|1|3
3(3|4|1]e|5]2
41413(5|2]e]l
S515(214|1(3|e

Let A= {e, 1} < Ls(2) be the subgroup of Ls(2).
A*¥l={e, 1},A*2={2,3},
A*3={3,5},A*4={4,2} and

A *5={5,4} are the S-right cosets of A in Ls(2).

The S-left cosets of A in Ls(2) are
1*A={e, 1}, 2*A=1{5,2},
3% A=1{3,4}, 4*A=1{4,3} and
S*A=1{5,2}.

Now let Mas; = {([a1, bi] [a2, ba], [as, bs]); a;, bi € {3, 5}}
be the interval matrix S-right coset of A*3 subgroupoid.

Sax3 = {Collection of all subsets from the Myu+; interval
matrix S-right coset A * 3, subgroupoid of M} is defined as the
S-right coset subset interval matrix subgroupoid of Masxs.

This is the way S-right coset subset interval matrix
subgroupoid Max; (i € Ly(m) = Ls(2) in this case) is defined.
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We can define on similar lines the notion of subset interval
matrix S - left coset subgroupoid of Mi«a; 1 € Ls(2); A < Ls(2)
is a subgroup of Ls(2).

One can study this concept of S-subset interval matrix S-
right (left) coset subgroupoids in case of S-subset interval
matrix loop groupoids associated with a loop L provided L is a
Smarandache loop.

Example 4.31: Let S = {Collection of all subsets from the
interval matrix loop groupoid

{[[al,b]] [az,bz]” .
M= a, bje Ly(4); 1 <i<4}}
[a,,b,] [a,.b,]

be the subset interval matrix loop groupoid.
Take
X= [e,e] [e,e]l||[3,e] [e,el||[e,3] [e.el||[3,3] [e,e]
[e,e] [e,e] ’ [e,e] [e,e] ’ [e,e] [e,e] ’ [e,e] [e.e]
cS

is a subset interval matrix subgroup of S.

We can have subset interval matrix S-right (left) coset of X
subgroup in S.

Let us take any

{[[2,1] [e, e]} {[Le] [e, e]} [[4,4] [1,5]}}

A= , , eSS

[e,1] [e,e]] [[3,2] [5,1]][[5.e] [e,4]

We can find XA and AX which will be the S-subset interval

matrix right coset of X and S-subset interval matrix left coset of
X respectively. It is easily verified
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XA # AX, however o(XA) = o0 (AX)= 6.

These S-subset interval matrix right (left) cosets; we define
as genuvine S-subset interval matrix right (left) cosets of X in S.

This is an interesting aspect of S subset interval matrix loop
groupoids.

We see the subsets (elements) in S are of different
cardinality. Even if A € S and number of elements in A is n
then we see for the above X we have XA to have 4n elements.

So the usual coset property is violated in S. This is the
marked difference between usual S left (right) cosets and subset

S-left (right) cosets of S.

Study of cosets in subset interval matrix loop groupoids is
an interesting feature.

Now we can define the notion of subset interval matrix
group-loop (loop-group) groupoid.

We will first describe it by some examples.

Example 4.32: Let S = {Collection of all subsets from the
interval subset matrix loop-group groupoid

[a,b] [a,,b,]
M= : : ai, by € L7(6) x Sy; 1 <1< 8}}
[a,,b,] [a,,b,]

be the subset from interval matrix loop-group groupoid.

Clearly S has several subset interval matrix S-left (right)
cosets of interval matrix subgroups A of S.

Interested reader can find them.
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Example 4.33: Let S = {Collection of all subsets from the
interval subset matrix loop-group groupoid

[al7b]] [azﬂbz] A [al()’bl()]
M= <|[a,b,] [a,b,] .. [a,.b,]|| a,bie Dy;xLis58);
[aZI’bZI] [a22’b22] A [a3()’b30]

1<i<30}}
be the subset interval matrix group-loop groupoid.

S has several Smarandache subset interval matrix S-right
(left) cosets related to several subset interval matrix subgroups.

Example 4.34: Let S = {Collection of all subsets from
M = {([a1, bi], [az, b], [a3, bs]) | a;, bi € G x Ls(2); 1 <1< 3}}
be the subset interval matrix group loop groupoid, where
G={glg'=1.

The subset interval matrix subgroups of S are;

Ti = {{({(g o), (& o). [(1, ¢), (1, e)], [(1, ¢), (1, )]} | &

1 €G, e € Ls(2))} is a subset interval matrix subgroup of order
4.

We have right cosets of T, of cardinality (order) greater
than or equal to four.

We can have several such subset interval matrix subgroups
and related with them. We have S-subset interval matrix right
(left) cosets related to the subset interval matrix subgroups.

Next we proceed onto define subset interval matrix
polynomial loop groupoid.

DEFINITION 4.2: Let S = {Collection of all subsets from the
interval polynomial loop groupoid,
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a;, b,’ EL,OSZSOO}}

M= {Z[a,.,bi]x’
i=0
be the subset interval polynomial groupoid associated with the
loop L.
We will give examples of them.
Example 4.35: Let S = {Collection of all subsets from the

interval polynomial loop groupoid

aj, bj € Ly3(8)}}

M= {i[ai,bi]xi

i=0

be the subset interval polynomial loop groupoid. Clearly S is
non commutative.

Example 4.36: Let S = {Collection of all subsets from the
interval polynomial loop groupoid;

aj, by € Li3(7)}}

M= {f;[ai,bi]xi

be the subset interval polynomial loop groupoid.

Example 4.37: Let S = {Collection of all subsets from the
interval polynomial loop groupoid;

aj, bj € Lys(8)} }

M= {i[ai,bi]xi

i=0

be the subset interval polynomial loop groupoid.

This has subset interval polynomial semigroups of course
no subset interval polynomial groups.
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Let us take S; = {Collection of all subsets from the interval
polynomial (loop or subgroupoid) semigroup

a;, bj € {e, 19}}

M1 = {i[ai ?bi ]Xi
i=0

be the subset interval polynomial semigroup.

Infact S has at least 45 number of subset interval
polynomial semigroups.

Example 4.38: Let S = {Collection of all subsets from the

interval polynomial loop groupoid;

aj, bj € Li5(8)}}

M= {i[ai,bi]xi

be the subset interval polynomial loop groupoid.

Take P; = {Collection of all subsets from the interval
polynomial loop groupoid

£

My = {$a,bJx|a by € HS)} = fe. 6, 11} S Lis®)}}

to be the subset interval polynomial loop subgroupoid of S.

We have atleast 11 such subset interval polynomial loop
subgroupoids.

Now we proceed onto give more examples and their
substructures.

Example 4.39: Let S = {Collection of all subsets from the
interval polynomial loop groupoid;
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aj, by € Loo(8)} }

M= {i:[ai,bi]xi

be the subset interval polynomial loop groupoid.

P; = {Collection of all subsets from the interval polynomial
loop subgroupoid;

aj, by € {e, gi}; g =1 € Ly(8),

M; = {i[aj,bj]xj

=0

i=1,2,...,29}}

be the subset interval polynomial loop subgroupoid which is
associative.

Thus all these are subset interval polynomial semigroups of
S.

We see S has no subset interval polynomial semigroups.

Example 4.40: Let S = {Collection of all subsets from the
interval polynomial loop groupoids

aj, bj € Li3(9)}}

M= {i[ai,bi]xi

i=0

be the subset interval polynomial loop groupoid.
S has subset interval polynomial loop subgroupoids.

S; = {Collection of all subsets from the interval polynomial
loop subgroupoid

M, ={i"[ai,bi]xi

i=0

a;, bj € Liz(9)}}

be the subset interval polynomial loop subgroupoid of S.
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S, = {Collection of all subsets from the interval polynomial
subgroupoid

aj, by € La3(9)}}

Mz = {i[ai ,bi]Xi
i=0

be the subset interval polynomial loop subgroupoid of S.

We see S; and S, are isomorphic as subset interval
polynomial loop subgroupoids by the isomorphism 1 : S| — S,

defined by n HZ[ai,O]xi}j= {Z[O,ai]xi} is a one to one
=0 i=0

map from S; to S,.

Example 4.41: Let S = {Collection of all subsets from the
interval polynomial loop groupoid

aj, bj € Ly(9)}}

M= {i[ai,bi]xi

i=0

be the subset interval polynomial loop groupoid.

S has subset interval polynomial loop subgroupoids.

Atleast S has 16 subset interval polynomial loop
subgroupoids all of which are of infinite order apart from 49

subset interval polynomial semigroups.

Example 4.42: Let S = {Collection of all subsets from the
interval polynomial loop groupoid

aj, bj € L19(2)}}

M= {i[ai,bi]xi

be the subset interval polynomial loop groupoid.
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S| = {Collection of all subsets from the interval polynomial
loop groupoid;

aeLiy@)}}cM

M1 = {i[o,ai]xi

i=0

is the subset interval polynomial loop subgroupoid of S.

S, = {Collection of all subsets from the interval polynomial
loop groupoid

ai € Lig(2)}} = M}

M, = {i[ai,O]xi

i=0

is the subset interval polynomial loop subgroupoid of S.

S; = {Collection of all subsets from the interval polynomial
loop subgroupoid

a € Lio(2)}} = M}

M; = {i[ai,ailxi

i=0

is the subset polynomial interval loop subgroupoid of S.

However apart from these three subgroupoids, we have 19
subset interval polynomial semigroups in S.

In view of this example we have the following theorem.
THEOREM 4.9: Let S = {Collection of all subsets from the

interval polynomial loop groupoid

a;, b; € L,(m); p a prime}}

M= {i[ai,bi]xi

i=0

be the subset interval polynomial loop groupoid.
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(i) S has atleast three subset interval polynomial loop
subgroupoids which are isomorphic with each other.

(ii) S has atleast p number of subset interval polynomial
semigroups and all of them are isomorphic with each
other.

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

Example 4.43: Let S = {Collection of all subsets from the
interval polynomial loop groupoid

aj, bj € L3s(9)}}

M= {i[ai,bi]xi

i=0

be the subset interval polynomial loop groupoid.

S has atleast 15 non trivial subset interval polynomial loop
subgroupoids and has 35 subset interval polynomial
semigroups.

Example 4.44: Let S = {Collection of all subsets from the

interval polynomial loop groupoid

a;, by € Lss(13)}}

M= {f:[ai,bi]xi

be the subset interval polynomial loop groupoid.

S has atleast 19 number of distinct subset interval
polynomial loop subgroupoids and 55 number of subset interval
polynomial semigroups.

In view of this we have the following theorem.

THEOREM 4.10: Let S = {Collection of all subsets from the
interval polynomial groupoid
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a;, b,‘ ELn(m),

i=0

M= {i[a,.,bi]xi

n a composite number and L,(m) has t number of subloops and
the t subloops are different from the n number of subgroups}}
be the subset interval polynomial loop groupoid.

(1) S has atleast (t + 3) number of subset interval polynomial
loop subgroupoids.

(2) S has atleast n number of subset interval polynomial
semigroups.

Proof is a matter of routine and hence left as an exercise to
the reader.

Example 4.45: Let S = {Collection of all subsets from the
interval polynomial loop groupoid

a;, b € Lgs(22)}}

M= {f:[ai,bi]xi

i=0
be the subset interval polynomial loop groupoid.

Thus subset interval polynomial loop groupoid has atleast
25 subset interval polynomial loop subgroupoids and 85 subset
interval polynomial subsemigroups related with the 85
subgroups of Lgs(22).

Example 4.46: Let S = {Collection of all subsets from the
interval polynomial loop groupoid

a, by € Ly(4)}}

i=0

M= {i[ai,bi]xi

be the subset interval polynomial loop groupoid which is
commutative.
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S has atleast three subset interval polynomial loop
subgroupoids and seven subset interval polynomial semigroups
all of which are commutative.

Now we can define subset interval polynomial loop
subgroupoids in this way also.

We will first illustrate this situation by some examples.
Example 4.47: Let S = {Collection of all subsets from the

interval polynomial loop groupoid;

aj, bj € Ly7(8)}}

M= {i[ai,bi]xi

i=0

be the subset interval polynomial loop groupoid.

Consider P, = {Collection of all subsets from interval
polynomial loop subgroupoid

a, by € Ly7(8)} =M} c S;

i=0

N, = {Zw:[ai ’bi]XZi

P, is a subset interval polynomial loop subgroupoid.

P; = {Collection of all subsets from the interval polynomial
loop subgroupoid

a, b e Lyy(8)} = M}} =S

N; = {Z[ai,bi x*
i=0

be the subset interval polynomial loop subgroupoid of S.

We can have P, = {Collection of all subsets from the
interval polynomial loop subgroupoid;
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a, bi e Ly7(8)} = M}} =S

N, = {i[ai,bi]x"i

i=0

be the subset interval polynomial loop subgroupoid.

Thus we have an infinite number of subset interval
polynomial loop subgroupoids and none of them are ideals.

THEOREM 4.11: Let S = {Collection of all subsets from the

interval polynomial loop groupoid

M- {i[ai,b,. ]| @i b, € Lm)}}

be the subset interval polynomial loop groupoid. S has infinite
number of subset interval polynomial loop subgroupoids none
of which are subset interval polynomial groupoid ideals.

Proof: Follows from the fact P, = {Collection of all subsets
from the polynomial interval loop groupoid

M, = {f:[ai,bi]x“i

i=0

n a positie integer in Z" and a;, b; € Li(t)}}

< M} < Sis the infinite collection of subset interval polynomial
loop subgroupoids of S for varying n in Z" and none of them is
an ideal of S. Hence the claim.

Thus we have proved in general in a subset polynomial
interval loop groupoid S every subset interval polynomial loop
groupoid ideal is a subset interval polynomial loop subgroupoid
but however a subset polynomial interval loop subgroupoid is
not in general a subset polynomial interval loop ideal of S; this
is substantiated well by the above theorem.

It is important to note that if we have p(x) = [a, b] x and
q(x) = [a, b] x*; we have only p(x) * q(x) defined and we do not
have addition that is suppose we get [a, b] x + [a, b] x it remains
so and is not changed even a little we cannot add and put it as



Subset Interval Matrix Loop Groupoids | 149

2[a, b] x and so on for (S, *) is the only operation no addition.
That is why (S, *) is a groupoid and does not have any other
structure.

Suppose we have A = {[3, e]x’ +[1, e]} and B = {[2, e]x* +
[1,e]} € Sand 3,¢, 2,1 € Ls(2).

Now

A*B

3, el + [, e]}*{[2 e’ + [1, e]}
([3, e]*[2 e])x* +1, e]*[Ze]x+
Le] * [1*e]+([3, e] * [1, e]x’}

[1, e]x* +[3, e]x* + [e, e] + [4, e]x’}.

il
{
(1,
{

We cannot group the x° coefficients even if they are the
same.

We have seen substructures in subset interval polynomial
loop groupoids.

We do not have any subset zero divisors in S. If at all S has
subset units they are from the constant interval polynomials. S
has no subset idempotents or subset nilpotents. S will also be
known as groupoids free from subset zero divisors or subset
units, infact the question of S subset zero divisors or S-subset
units or S-subset idempotents never arises.

However S has S-subset interval polynomial loop
subgroupoids and S-subset interval polynomial ideals.

Example 4.48: Let S = {Collection of all subsets from the

interval polynomial groupoid

a;, bi (S L19(3)}}

M= {i[ai,bi]xi

be the subset interval polynomial loop groupoid. S has interval
subset polynomial ideals as well as S has subset interval
polynomial loop subgroupoids which are not ideals.
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We see subset interval polynomial loop groupoids S will be
Smarandache provided the basic loop over which S is defined is
Smarandache.

Now we proceed onto just give hints about interval
polynomial loop groupoids which satisfy special identities.

We define those structures as Smarandache subset interval
polynomial loop Moufang groupoid if L is a S-Moufang loop
(Likewise in case of S-Bol loop, S-Bruck loop and so on).

We say S is a Smarandache strong interval polynomial loop
Moufang groupoid if L over which S is built is a Moufang
groupoid. The same results holds good in case of other
identities.

All the studies carried out in case of subset matrix interval
loop groupoids can be done for subset polynomial interval loop
groupoids with some appropriate modifications. However all
subset polynomial interval loop groupoids are of infinite order.

We suggest the following problems.

Problems

1. Let S be the subset interval matrix loop groupoid built
using L23(8).

What are the special and stricking features enjoyed by S?

2. Let S = {Collection of all subsets from the interval matrix
loop groupoid

[a,,b,] [a,,b,]
M= <{|[a;,b;] [a,,b,]|| ai, bi € Lo(8); 1 <i<6}}

[a5,bs] [ag,b]
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be the subset matrix interval loop groupoid.

(i) Find o(S).

(i) Find all subset matrix interval loop subgroupoids of S.

(iii)) Can S have Smarandache subset matrix interval loop
subgroupoid?

(iv) Is S a Smarandache subset matrix interval loop
groupoid?

(v) Can S have subset matrix interval loop semigroups?

(vi) Is S a normal subset interval matrix loop groupoid?

(vi))Is S a semi normal subset interval matrix loop
groupoid?

Let S; = {Collection of all subsets of the interval matrix
loop groupoid

[a;,b,]

[a,,b,]

M= a, by € Lyy(8); 1 <i< 10}}

[aIO’bIO]

be the subset interval matrix loop groupoid.
Study questions (i) to (vii) of problem 2 for this S;.

Let S, = {Collection of all subsets from the interval matrix
100p groupOid M = {([ala bl]a [aZa bZ]a ceey [a12a blZ]) | aj, bi €
Lig(8); 1 <1 < 12}} be the subset interval matrix loop
groupoid.

(1) Study questions (i) to (vii) of problem 2 for this S,.
(ii)) Compare S; of problem 3 with S, of this problem.

Let S; = {Collection of all subsets from the interval matrix
loop groupoid M = {5 x 5 interval matrices with entries
from the loop L,;(11)}} be the subset interval matrix loop
groupoid.
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Study questions (i) to (vii) of problem two for this S;.

6. Let S; = {Collection of all subsets from interval matrix
loop groupoid

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

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

M = a, b e Lis(7); 1 <i<20}}

[a,0,b0][@5,by]

be the subset interval matrix loop groupoid.

(i) Can S have subset units or Smarandache subset units?

(i) Can S have subset idempotents?

(iii) Is S simple?

(iv) Can S have subset interval matrix loop subgroupoids
which are not subset interval matrix loop semigroups?

(v) Can S have S-subset interval loop semigroups?

7. Let S; = {Collection of all subsets from the matrix interval
100p groupOid M = {([al, bl]’ [a23 bZ]a ceey [al(), blO]) | a;, bi €
Lioi(8); 1 <1 < 10}} be the subset interval matrix loop
groupoid.

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

8. Let S, = {Collection of all subsets from the interval matrix
loop groupoid;

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

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

M = a, b € Lyy(11); 1 <i<24}}

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

be the subset interval matrix loop groupoid.
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Study questions (i) to (v) of problems 6 for this S,.

9. Let S = {Collection of all subsets from the interval matrix
loop groupoid

[apbl] [az’bz] [a3:b3] [a4,b4]

M= aj, bj €

[a,;,b5] [a,,.b,] [a;5.b,5] [a6,b46]
L3;(8); 1 <1<16}}

be the subset interval matrix loop groupoid.

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

10. Give an example of an infinite interval subset matrix loop
groupoid built using a loop of infinite order.

11. Can an infinite subset interval matrix loop groupoid be a
Smarandache strong subset interval matrix Bol loop
groupoid?

12. Let S = {Collection of all subsets from the interval matrix
loop groupoid

[al’bl] [az’bz]
M= [az’ba] [a4,b4] a;, b; € L128(8); 1<i< 6}}
[a,,b,] [a,b,]

be the subset interval matrix loop groupoid.
Study questions (i) to (v) of problem 6 for this S.
13. Can we have infinite order subset interval matrix loop

groupoid which is a Smarandache strong alternative subset
interval matrix loop groupoid?
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14. Let S = {Collection of all subsets from the interval matrix

15.

groupoid
[alﬂbl]
[a,,b, ] .
M= a;, by e Ls(2); 1 <i<4}}
[a37b3]
[a,,b,]

be the subset interval matrix loop groupoid.

(1) Find o(S).

(i) How may subset matrix interval loops exist in S which
are isomorphic with Ls(2)?

(iii)) Does S contain atleast 45 subset matrix interval loops
isomorphic with Ls(2)?

(iv) How many subset interval matrix loop subgroupoids
of S exists?

Let S = {Collection of all subset from the interval matrix
loop groupoid

[a,b,]

[a,,b, ]

M= aj, bi € L29(3), 1<i< 9}}

[a,.b, ]

be the subset interval matrix loop groupoid.

(1) Find o(S).

(i) Find all subset interval matrix loop subgroupoids
which are loops isomorphic to L,y(3).

(ii1) Find the number of proper subset interval matrix loop
subgroupoids of S.

(iv) Does S contain subset units?

(v) Is S a Smarandache subset interval matrix loop
groupoid?



Subset Interval Matrix Loop Groupoids | 155

16. Let S; = {collection of all subsets from the interval matrix
loop groupoid

[a,,b] [a,,b,] [a,,b,]
M= <{|[a,,b,] [a,,b,] [a,b,]|]| abi e Ly(8);
[a,,b.] [a,,b,] [a,,b,]
1<i<9}}

be the subset interval matrix loop groupoid.

(i) Study questions (i) to (v) of problem (15) for this S;.
(i1) Is S; isomorphic with S in problem 15.

17. Let S, = {Collection of all subsets from the interval matrix
loop groupoid

[a,b] .. [a,.b,]
M= : : a;, b; € Ly(20);
[a,.b,] ... [a,,b,]
1<i<50}}

be the subset interval matrix loop groupoid.

(1) Study questions (i) to (v) of problem 15 for this S,.
(ii)) Compare S of problem 15 and S; of problem 16 with
S, of problem 17.

18. Let S; = {Collection of all subsets from the interval matrix
loop groupoid

[a,,b,]

[a,,b,] .
M = : a, b, € Lss(13); 1 <i< 18}}

[alg’blg]
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19.

20.

21.

22.

23.

24.

be the subset interval matrix loop groupoid.
Study questions (i) to (v) of problem 15 for this S;.
Study S; if Lss(13) is replaced by Lss5(27).

Is S5 and that S; isomorphic as subset interval matrix loop
groupoids?

Give an example of a Smarandache strong Bruck subset
interval matrix loop groupoid of infinite order.

Give an example of a Smarandache strong normal subset
interval loop groupoid of infinite order.

Does there exist a subset interval matrix loop groupoid S
which is both a P-groupoid as well as a Bol groupoid?

Does there exist a subset interval matrix loop groupoid of a
loop L of finite order which is not a S-subset interval
matrix loop groupoid?

Does there exist a subset interval matrix loop groupoid S of
loop L which is a Smarandache subset matrix interval loop
groupoid still the loop L is a Smarandache loop?

If L is any finite loop other than L,(m).

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

M=t Mg b eLi1<i<on

[a,,D,]

be the subset interval matrix loop groupoid. o(S)=2M—1
is odd.
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[e,e]
Can S contain X € S such that {X}'= : and
[e,€]
t0(S)?

Does there exist a subset interval matrix loop groupoid
which is Smarandache Cauchy?

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

[a,,b] [a,.b,]
M= | B0l Lebd ey i<y
[as,bs] [a(”bﬁ] is Ui 19 ) =1=

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

be the subset interval matrix loop groupoid.

(i) Find all principal isotopes of Lio(3).

(i) Corresponding to each of the isotopes of Ly(3) find
subset interval matrix principal isotope loop groupoid.

(iii) How many of the Sp;’s are commutative?

(iv) How many Sp’s are isomorphic as subset interval
matrix loop groupoids?

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

[a,b] [a,,b,] .. [a,.,b,]
M= 4l[a,,b,] [a,,b,] ... [a,Db,]|| a,bieLy(8);
[a,,b,] [a,.b,] .. [a,,b,]
1<i<27}}

be the subset interval matrix loop groupoid.
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28.

29.

30.

31.

32.

Study questions (i) to (iv) of problem 26 for this S;.
Suppose L13(7) and L5(6) are two loops.

Will the collection of principal isotopes related with them
be different or same?

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

o {[al,m [az,bz]}
[a,b,] [a,b,]

be the subset interval matrix loop groupoid.

ai, bi € Ligs(17); 1 <1<4}}

Study questions (i) to (iv) of problem 26 for this S,.

Does there exist any difference between the principal
isotopes of the loops L9(7) and Lgs(17)?

Can S-Sylow criteria be implemented on subset interval
matrix loop groupoid of any loop L,(m) which satisfies S-
Sylow criteria?

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

[al’bl] [aZ’bZ] b [all’bll]
[alz’bll] [aIS’bIS] A [aZZ’bZZ]

M= ai, bj € Li5(8);

[a23’b23] [a24’b24] A [a33’b33]
[a34 7b34] [a35 ’b35] A [a44 s b44]
1 <i<44}})

be the subset interval matrix loop groupoid.

Does S satisfy Smarandache Sylow criteria?
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33. Does there exist a subset interval matrix loop groupoid
which does not satisfy the S-Sylow criteria?

34. Give an example of a subset interval matrix groupoid
which satisfies the S-Sylow criteria.

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

[al’b]] [as’bs]

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

M= aj, bi € L23(8), 1 SISZS}}

[aZI’bZI] A [aZS’bZS]

be the subset interval matrix loop groupoid.
Find all Sp; and compare them with S.

36. Give an example of a subset interval matrix loop groupoid
which is a Smarandache weak Lagrange subset interval

matrix loop groupoid.

37. Does there exist a Smarandache Lagrange subset matrix
interval groupoid? Justify your claim.

38. Let S = {Collection of all subsets from the matrix interval
loop groupoid

[a,b,]

,b
M- || 120

a;, b e Ly(8); 1 <i<18}}
[als’bls]

be the subset interval matrix loop groupoid.
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39.

40.

41.

(1) Find the lattice L; associated with the subset matrix
interval loop subgroupoid of S.

(i) Find the lattice L, associated with Smarandache subset
interval matrix loop subgroupoid of S.

(iii) Compare the lattices L; and L,. Is L, a sublattice of
L,?

(iv) Find the lattice L; of subset interval matrix loop ideals
of S.

(v) Find the lattice L4 of the subset interval matrix
Smarandache ideals of S.

(vi) Is Ly a sublattice of L;?

(vii) Is L3 a sublattice of L;?

(viii) Is Ly a sublattice of L,?

Let S; = {Collection of all subsets of the interval matrix
loop groupoid

[a,b] [a,b,] .. [a.b]
,b ,b,] .. [a,,b,
NI | LA NERLS I CRLS 11 I
[a137b13] [a|4’b14] [alx’blx]
[aI‘J’bIQ] [aZO’bZO] b [a24’b24]

1<i<24}}
be the subset interval matrix loop groupoid.
Study questions (i) to (viii) of problem 38 for this S;.
Let S, = {Collection of all subsets from the interval matrix
loop groupoid M = {([aj, bi], [a2, b2], ..., [a9, bo]) | @}, b; €
Lios(17); 1 <1 < 9}} be the subset interval matrix loop
groupoid.

Study questions (i) to (viii) of problem 38 for this S,.

Let S; = {Collection of all subsets from the interval matrix
groupoid
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[al’bl] [az’bz] [a3’b3] [a4’b4]

[aq’bq] [aﬁ7b5] [a7’b7] [agﬂbg]
M= T aj, bi €
[a‘)’b‘)] [a]ﬂ’blo] [all’bll] [a]2’b12]

[313,b13] [al4’bl4] [aIS7b15] [alﬁ’blﬁ]

Ls3(8); 1 <i<16}}
be the subset interval matrix loop groupoid.
Study questions (i) to (viii) of problem 38 for this S;.

42. Does there exist a subset interval matrix loop groupoid S in
which all the four lattices associated with S are modular?

43. Is it possible for S to have all the four lattices to be non
modular? Justify your answer!

44, Let S| = {Collection of all subsets from the interval matrix
loop groupoid

[a.b,]

[a,b,]

M = a,bie Ly8); 1<i<12}}

[a,,b,]
be the subset interval matrix loop groupoid.

Study questions (i) to (viii) of problem 38 for this S;.

45. Let S = {Collection of all subsets from the interval matrix
loop groupoid
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[al’bl] A [a4’b4]
[a,,b.] .. [a,,b,] )

M= a;, by € Lys(8); 1 <i<16}}
[a,,b,] .. [a,,b,]

[313,b13] A [al()’blﬁ]

be the subset interval matrix loop groupoid.

(i) Find all S-subset interval matrix S-left coset
subgroupoids of S.

(i1)) Find all S-subset interval matrix S-right coset
subgroupoids of S.

(iii) Can S have a S-subset interval S-coset subgroupoid?

46. Let S| = {Collection of all subsets from the interval matrix
loop groupoid M = {([ai, bi] ,..., [ai0, bio]) [ @i, bi € Lo(5);
1 <1< 10}} be the subset interval matrix loop groupoid.
Study questions (i) to (iii) of problem 45 for this S;.

47. Let S, = {Collection of all subsets from the interval matrix
loop groupoid

. {[al,bl] [az,bz]}
[a.,b,] [a,.b.]

be the subset interval matrix loop groupoid.

a;, bi S L19(8), 1<i1< 4}}

(i) Study questions (i) to (iii) of problem 45 for this S,.

(i) Can S, have other subset interval matrix subgroups
which can give way to S-right (left) coset of S.

48. Let S; = {Collection of all subsets from



49.

50.
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[a,b] [a,,b,]
M= : : a, by e L1(4); 1 <i<10}}
[a9’b9] [alU’b]()]

be the subset interval matrix loop groupoid.

Study questions (i) to (iii) of problem 45 for this S;.

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

[a,,b,]
M= [az,bz] aj, bi S L13(4), 1 SIS?)}}
[a,,b,]

be the subset interval matrix loop groupoid.
Study questions (i) to (iii) of problem 45 for this S.

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

[a,,b] [a,,b,]]
[a,,b,] [a,,b,]
M=4|[a,,b.] [a,b,] || a,bieLly(2);1<i<10}}
[a,,b.] [a,,b,]

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

be the subset interval matrix loop groupoid.

(i) Find all genuvine S-subset interval matrix left(right)
cosets of subset matrix interval subgroups of S.

(i) Find also S-subset interval left (right) cosets of S.
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51. Let S; = {Collection of all subsets from the interval matrix

loop groupoid
[al’b]]
[a,,b,] :
M= : a;, by € L35(23); 1 <1< 18}}
[aIX’bIX]

be the subset interval matrix loop groupoid.
Study questions (i) to (ii) of problem 50 for this S;.

52. Let S, = {Collection of all subsets from the interval matrix
loop groupoid

[a,b] [a,,b,] .. [a,,b,]
M=4|[a,,b,] [a,,b,] .. [a,.b,]]|| a,bi e Lis(11);
[a,.b,] [a,.,b,] .. [a,.,b,]
1<i<30}}

be the subset interval matrix loop groupoid.
Study questions (i) to (ii) of problem 50 for this S,.

53. Obtain or study some special properties enjoyed by
S-subset matrix interval geneuvine right (left) cosets in S.

54. Distinguish between the S-genuvine subset interval matrix
right (left) cosets and the S-coset interval matrix right (left)
cosets of S.

55. Let S; = {Collection of all subsets from the interval matrix
loop groupoid
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[a,,b] [a,,b,] [a,,b,]
M= q|[a,,b,] [a,,b.] [a,b.]|]| aibie Liuss(17);
[a,,b.] [a,,b,] [a,,b,]
1<i<9}}

be the subset interval matrix loop groupoid.
Study questions (i) to (ii) of problem 50 for this S;.

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

[a,b] .. [a,,b.]
M= : : a;, b; € L13(50);
[a,.b,] .. [a,.,b,]
1 <i<49))

be the subst interval matrix loop groupoid.
Study questions (i) to (ii) of problem 50 for this S.

57. Let S = {Collection of all subset from the interval matrix
group-loop groupoid

[a,,b,]

[a,,b,]

M= ai,bie S3XL19(6); 1S1S10}}

b,]

102

[a

be the subset interval matrix group-loop groupoid.

(1) Find all subset interval matrix subgroups of S.

(i) Find all genuvine S-subset interval matrix right (left)
cosets of group-loop groupoids.

(iii) Find all S-left (right) cosets of S; x L4(6).
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58.

59.

60.

(iv) Find the corresponding S-subset interval matrix left
(right) cosets of subgroups in S; x L;4(6).

Let S; = {Collection of all subsets from the interval matrix
group-loop groupoid

[alﬂbl] [az9b2] [a35b3]
M= : : : ai, bj € Doy x Lao(2);
[aZX’bZS] [a b29] [a b30]

292 302

1<i<30}}
be the subset interval matrix group-loop groupoid.
Study questions (i) to (iv) of problem 57 for this S;.

Let S, = {Collection of all subsets from the interval matrix
loop-group groupoid M = {([a;, bi] ... [as, bs]) | ai, b; € Ss
x L105(23); 1 <1 < 6} be the subset interval matrix loop-
group groupoid.

(1) Find o(Sy).
(i) Study questions (i) to (iv) of problem 57 for this S,.

Let S; = {Collection of all subsets from the interval matrix
loop-group groupoid

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

[a39b3] [a4’b4]

M= ai,bieL45(8); 1<i<16

[als’bls] [alé’blé]

with G = {g | g'®=1}}} be the subset interval matrix loop-
group groupoid.

(1) Find o(S;).
(i) Study questions (i) to (iv) of problem 57 for this S;.



61.

62.

63.

64.

65.

66.

67.

68.

69.

. {[a],b,] [az,bzl}
[a3’b3] [a4’b4]
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Let S; = {Collection of all subsets from the interval matrix
group-loop groupoid

a, by € Ay x Lys(9); 1 <i<4}}

be the subset interval matrix group-loop groupoid.

(i) Find o(S,).
(i) Study questions (i) to (iv) of problem 57 for this S,.

Obtain some special properties enjoyed by subset interval
polynomial loop groupoid S.

Show S in (62) in general are non associative and non
commutative.

Can there be a subset interval polynomial loop groupoids
which are not Smarandache?

Does there exist a subset interval polynomial loop groupoid
which is a Bol groupoid?

Give an example of a subset interval polynomial loop
groupoid which is Bruck.

Give an example of a subset interval polynomial loop
groupoid which is a Moufang groupoid.

Does there exist a subset interval polynomial loop groupoid
which satisfies two different special identities?

Let S = {Collection of all subsets from interval polynomial
loop groupoid



168 | Subset Interval Groupoids

70.

aj, bj € Lyo(3)}}

M= {i:[ai,bi]xi

be the subset interval polynomial loop groupoid.

(1) Does there exist S-subset interval polynomial loop
subgroupoid which is not an ideal?

(i) How many subset interval polynomial loop
subgroupoids of S exist?

(iii)) Can S have subset interval polynomial loop
subgroupoid which is not a S-subset interval
polynomial loop groupoid ideal?

Give an example of subset interval polynomial loop
groupoid of infinite order which is non commutative.



Chapter Five

SPECIAL TYPES OF TOPOLOGICAL
SUBSET GROUPOID SPACES

In this chapter we for the first time introduce two types of
topologies on subset groupoid spaces.

We will describe, define and develop these concepts.

Let S = {Collection of all subsets from a groupoid (G, *)}
be the subset groupoid of G. Now on S we define usual U and
N after adjoining the empty set we get the usual topological
space on the set S' =S U {¢}. But this topology has been in
existence and such study is in literature for many years.

Now we wish to define topologies different from these. We
take S’ =S U {¢} and define for every A € S and {¢} in S;
A*o=0=0*A.

{S', U} is a closed operation on S. {S' N} is also a closed
operation where N« = *, the usual operation on G induced on S.
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We define (S', U, M+) to be a special type of topological
subset groupoid space.

We will first illustrate this situation by some examples.

Example 5.1: Let S = {Collection of all subsets from the
groupoid G = {Zy,, *, (4, 0)} } be the subset groupoid.

Here S" = (S U {¢}); {S', U, N«} is a special type of
topological subset groupoid space.

LetA={4,6,80 andB=1{5,7,11} € S'=S U {}.
AUB=1{4,5,6,8,0,5,7, 11}.
AB=1{4,6,80}* {57, 11}

={4*54*7,4*%11,6*5,6*7,6*11,
8*5,8*7,8*11,0*5,0*7,0*11,0* 11}

={4,0,8) S.

Thus {S', U, N+} can be given a topology and {S', U, M+} is
defined as the special type of subset groupoid topological space
of S.

Now suppose we give another operation on S’ say
{S', N, N+} then we see for some A,B € S. AnB=¢.

An«B=1{4,0,8}. Thus {S', N, N+} is another topological
space; that is a special type of subset groupoid topological
space.

Hence given a subset groupoid of a groupoid G we can have
two special type of topological subset groupoid spaces which
are distinct and different.
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Example 5.2: Let S = {Collection of all subsets from the
groupoid G = {Z7, *, (0, 1)} } be the subset groupoid of G.

{S', U, N«} and {S', N, N«} are the two special types of
topological subset spaces.

Example 5.3: Let S = {Collection of all subsets of the groupoid
G=1{Z, *, (7, 3)}} be the subset groupoid.

{S', U, N+} and {S', N, N«} are the two special types of
topological subset groupoid spaces of S.

We first make the following observations.

We see {S', n, N+} is non associative with respect to M«
and also non commutative with respect to M« So this is a very
special type of topological space where with respect to one of
the operations U or M it is commutative and associative but with
respect to other operation N« the space is both non associative
as well as non commutative.

We analyse this in case of example 5.3, take

A=1{2,3,4,5}andB={7,9} € S'.

ANB ={¢}.

AuUB ={2,3,4,5,7,9}.

An«B=1{2,3,4,5} N« {7,9}

={2%7,2%9,3%7,3%0 4%7 4%9,
5%7,5%09)

={14+21,14+ 27,21 + 21,21 + 27,
28 +21,28+27,35+21,35+27}

=1{5,1,2,8,9,6} €S I
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Now take
BrA= {7,9} x{2,3,4,5}

= {7%2,7%3,7%4,7%59%2 9%3,
9%4,9%*5)

={49+6,49+9,49+12,49+ 15, 63 + 6,
63+9,63+ 12,63+ 15}

=1{5,8,1,4,9,2} 11
Clearly I and II are distinct.
Thus A mN« B#B m+ A in general. Let C={0,2} € S.
We find (A n« B) N« C

=1{5,1,2,8,9,6} *{0,2}
(using the resultant of equation I of A * B)

={5*0,1%0,2*0,8%0,6*0,9*0,5%*2,
1%2,2%2,8%2,90%2,6%*2}

=35,7, 14, 56, 42, 63, 35+6, 7+6, 14+6,
56+6, 42+6, 63+6}

={5,7,4,6,2,3,1,8,9} €S (a)
Consider A * (B * C)

=A*({7,95 * 10, 2})
=A*{7%0,9%0,7%2,9*2}

=A* {49, 63, 49+6, 63+6}

=1{2,3,.4,5} *{9,3,5}
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= {2%0,2%3,2%53%0 3%3 3%5 4%09,
4%3,4%55%9 5%3 5%4 5%5}

= (14+27,14+9, 14+ 15,21+ 27,21 +9,
21+ 15,28 +27,28 + 15,28 + 21,
35+27,35+9,35+ 12,35+ 15}

:{1’3’ 9’ 8907 67 592747 7} (b)

Clearly (a) and (b) are distinct so
AmMB)«CzAn« (B« C)forA,B,C e S'.

Thus {S', M+, U} and {S', N, M«} in general are non
associative and non commutative.

All the examples we have given are special type of
topological subset groupoid spaces of finite order.

This is the first time we have succeeded in constructing
special type of topological subset groupoid spaces.

Example 5.4: Let S = {Collection of all subsets from the
groupoid G = {Zss, *, (9, 9)}} be the subset groupoid of G.

{S', N+, U} and {S', N, N+} are two distinct special type of
topological interval groupoid spaces of finite order. But they
are commutative under M« but non associative under M-.

LetA={3,4,2,0},B={4,9} and C= {1, 10} € S.

(An«B)n: C

=({3,4,2,0} ™= {4,9})«C

={3%4,0%42%4 (0%4,3%¥9,4%9,
2%9,0*%9} n«C

= {27 + 36,36 + 36, 18 + 36, 0 + 36,
27+81,36+ 81,18+ 81,81} n*C

= {18, 27,9, 36, 81,27} N« C

={18,27,9, 36,81} * {1, 10}
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= (162+9,243+9,81+9,324+9,729+9,
162 + 90, 243 +90 + 81 + 90, 324 +
90 + 729 + 90}

= {36+27,0, 18,9} 1

Consider A N« (B N« C)

=A = ({4,9} N« {1, 10})
=AnN«(4*1,9%1,4*10,9 * 10)
=AM {36+9,81+9,36+90, 81 +90}
=A N* {0, 36}
=1{3,4,2,0} N« {0, 36}
={3%0,4%0,2%0,0%*0,3*36,4* 36,
2*36,0* 36}
= {27,36, 18,0, 27 + 324,36 + 324,
18 +324, 0+ 324}
= {0, 18, 27, 36, 9} Lo I

I and II are identical.
Consider A= {2}, B={3} and C= {0} in S.

(An«B)m« C=({2} * {3}) N« {0}
= {18 + 27} * {0}
= {0} 1

Consider A N« (B n« C)
=A N« {3*%0}
=A N« {27}
= {2} M= {27}
={2*27}
= {18 +243}
= {261 (mod 45)}
= {36} L

I and II are distinct so in general
An«BN:C)#(An«B)n«C; for A, B, C € S.
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Example 5.5: Let S = {Collection of all subsets of the groupoid
G = {R, *, (3, 0)} be the subset groupoid. Let the special type
of topological spaces T and T~ be the subset groupoids of S.

We see both T, and T has infinite number of special type
topological subspaces of the subset groupoid S.

Example 5.6: Let S = {Collection of all subsets of the groupoid
G={Zs, *,(2,5)}} be the subset groupoid.

LetA={3,4,5} and B={1,2,0} € S.

Consider A N« A= {3,4,5} N+ {3,4, 5}
={3%3,3%4 3*%5 4*%3 4*%4 4*5 5%¥3 5%4 5%5}
=1{3,2,1,4,5,0} #A.

Now B ~«B = {1,2,0} * {I,2,0}
={1*1,1%2,1%0,2*%1,2%2,2%0,0%1,0%2,0*0}
=1{1,0,2,3,4,5} #B.

Thus T~ = {S’, n+, N} and T, = {S', U, N} are such that
they are not like usual subset topological spaces though
ANnA#An:A.

ANB=¢but

An«B=1{3,4,5} N+ {0, 1,2}
={3%0,3%1,3%2,4%0,4%1,4%2,5%0,5%1,5%2}
=1{0,5,4,2, 1} #¢.

Thus AN B#A n«BsoT~={S, N, N} is again a special
type topological subset groupoid space and A N A # A N« A.

Example 5.7: Let S = {Collection of all subsets of the groupoid
G={Z5, (4,9), *}} be a subset groupoid.

Ty and T, are the two different special types topological
subset groupoid spaces.
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LetA={3,2,1} and B={5,4,0} € S.
ANB=¢.
AuB=1{0,1,2,3,4,5}.

Am:B=1{3,2,1} n« {5,4,0}
={3*5,2%5,1*%5,3%4,2%4 1%*4,
3%0,2*%0,1*0}
= {12+45,8+45,4+45,12+ 36, 8 + 36,
4+36,12+0,8+0,4+0}
={9,5,1,0,8, 4} I

Br«A=1{540} N {3,2,1}
= (5%3,5%2,5%1,4%3,4%2 4%,
0%3,0%2,0%*1}
= {20+27,20+ 18,20 +9, 16+ 27, 16 + 18,
16 +9,27, 18, 9}
=1{11,2,5,7,10, 1,9, 6,3} .. I

I and II are differentso A n«B#B n« A for A, B € S.

Now we have seen several examples of finite special type
topological subset groupoid spaces T and T_.

Now we proceed onto give examples of infinite special type
topological subset groupoid spaces.

Example 5.8: Let S = {Collection of all subsets of the groupoid
G={R"uU {0}, *, (7, J7 )}} be the subset groupoid.

T, and T, are two special type of topological subset
groupoid spaces of S.

H={Q" (\/7) v {0}, * (7 ,\/7) < G pave way for a
subset subgroupoid which is also special type of topological
subset groupoid subspaces.
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Example 5.9: Let S = {Collection of all subsets from the
neutrosophic groupoid G = {{(Z U I), *, (0, I)}} be the subset
neutrosophic groupoid.

T, and T, are two special type of topological subset
neutrosophic groupoid spaces.

Thus S has infinite number of special type of topological
subset neutrosophic groupoid subspaces.

Example 5.10: Let S = {Collection of all subsets from the
groupoid G = {(Zs U I), *, (7, )} } be the subset groupoid of G.

T, and T, are two special types of topological subset
neutrosophic groupoid spaces of S.

Example 5.11: Let S = {Collection of all subsets from the

groupoid G = {C(Z5 U I), *, (3, 8)}} be the subset groupoid of
G.

We see we have the two special types of topological subset
groupoid spaces T, and T~ of S.

Example 5.12: Let S = {Collection of all subsets from the
groupoid G = {C(Zyo U I}, *, (ig, )} } be the subset groupoid.

We see if in G; C({Z19 U 1)) is replaced by (Z,9 U I) then G
is not a groupoid. Also if C(Z;y U I) is replaced by C(Zy) still
G is not a groupoid.

If C({Zyo U 1)) is replaced by Z, still G is not a groupoid.

Can S have subset subgroupoids?

Find special type of topological subset groupoid subspaces
of S.

We can define using these subset groupoids the notion of
Smarandache special type of topological Moufang subset
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groupoid spaces if the associated groupoid is a Smarandache
Moufang groupoid. Similarly if the associated groupoid is a
Smarandache Bol groupoid we call T, and T, as the
Smarandache special type topological subset Bol groupoid
spaces.

Thus if the associated groupoid is a S-P-groupoid we call
Ty and T, as the Smarandache special type topological P-subset
groupoid spaces and so on.

Thus depending of the Smarandache property enjoyed by
the groupoid; T, and T~ will enjoy similar properties.

If G is a Bol groupoid then we call T, and T, as the
Smarandache strong special type topological subset Bol
groupoid space.

This is the way Smarandache strong special type topological
subset Bol (P or alternative etc) groupoid spaces are defined.

We will give examples of them.

Example 5.13: Let S = {Collection of all subsets from the
Smarandache groupoid G = {Zs, *, (4, 5)}} be the S-subset
groupoid.

We define both T, and T as the Smarandache special type
topological subset groupoid space.

Example 5.14: Let S = {Collection of all subsets from the
Smarandache groupoid G = {Zs, *, (2, 6)} } be the Smarandache
subset groupoid.

Ty, and T, are the Smarandache special type topological
subset groupoid spaces of S.

Example 5.15: Let S = {Collection of all subsets from the
Smarandache subset groupoid G = {Z;,, *, (1, 3)}} be the
Smarandache subset groupoid.
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Ty, and T, are the Smarandache special type topological
subset groupoid spaces of S.

We will give examples of Smarandache special type of
topological subset groupoid spaces which satisfy special
identities.

Example 5.16: Let S = {Collection of all subsets of the
Smarandache strong Bol groupoid G = {Z,, *, (3, 4)}} be the
Smarandache strong subset Bol groupoid.

Both T, and T~ are Smarandache strong special type
topological subset Bol groupoid spaces of S.

Example 5.17: Let S = {Collection of all subsets of the
Smarandache Bol groupoid G = {Z,, *, (2, 3)} be the
Smarandache subset Bol groupoid.

Ty, and T, are Smarandache special type topological Bol
subset groupoid spaces of S.

We have seen examples of both Smarandache strong special
type topological Bol subset groupoid spaces and Smarandache
special type topological Bol subset groupoid spaces of S.

Example 5.18: Let S = {Collection of subsets from the
Smarandache strong P-groupoid G = {Z¢, *, (4, 3)}} be the
Smarandache strong subset P-groupoid.

Let T, and T~ be the Smarandache strong special type
topological strong subset P groupoid spaces of S.

Example 5.19: Let S = {Collection of all subsets from the
Smarandache P-groupoid G = {Zs *, (3, 5)}} be the
Smarandache subset P-groupoid.

Ty and T, are both Smarandache special type topological
subset P-groupoid spaces.
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Example 5.20: Let S = {Collection of all subsets from the
Smarandache strong P-groupoid G = {Z,, *, (2, 3)}} be the
Smarandache strong P-subst groupoid.

Ty and T, are Smarandache strong special type topological
subset P-groupoid spaces of S.

Example 5.21: Let S = {Collection of all subsets from the
Smarandache strong alternative groupoid G = {Z4, *, (7, 8)}}
be the Smarandache strong alternative subset groupoid.

T, and T, are the Smarandache strong special type
topological subset groupoid spaces of S.

Example 5.22: Let S = {Collection of all subsets from the
Smarandache inner commutative groupoid (Zs, *, (3, 3))} be the
Smarandache subset inner commutative groupoid.

Ty and T, are Smarandache special topological subset inner
commutative groupoid spaces of S.

We can give examples of T, and T, which satisfy special
Smarandache identities.

Now we discuss the special type topological subset loop
groupoid spaces T, and T, where T, and T, inherit the
operations from the loop L.

We will illustrate this situation by some examples.

Example 5.23: Let S = {Collection of all subsets of the loop
L;(3)} be the subset loop groupoid. T, = {S', U, M} and
T~= {S', N, N+} where M=« is the * operation of L are a special
type topological subset loop groupoid spaces of finite order.

Example 5.24: Let S = {Collection of all subsets from the loop
Li9(10)} be the subset loop groupoid. Let T, and T~ be the
special type topological subset loop groupoid spaces of S.
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Both the spaces are commutative but non associative.

Example 5.25: Let S = {Collection of all subsets from the loop
Ls(2) given by the following table:

*le1]2]3]4]5)
ele|12|3]|4]5
1{1|e[3]5[2]4
202|5]e|4[1]3 »
31341 ]e|5]2
414(3(5(2e|1
505(2(4]1|3]e)

be the subset loop groupoid.
LetA={1,2,3} andB={4,5,¢,2} € S'.
We see

AnB=1{1,2,3)*{4,5 ¢ 2}
—{1*4 2%4,3%4,1%5 2%53%5

%, 0 ,3*e1*22*2 3%2)
{21543 1,2,3,3,e 1}
— (21,53, 4¢ €S

Consider

Br«A=1{4,5¢2} N {1,2, 3}
—(4*],5% ], e*1,2%1,4%2,5%2,
e*2,2%2,4%3 5%3 ¢*3,2%3)}
=1{e,3,1,2,5,4} € S.

We see A N« B =B n« A for this particular A, B € S'.

For take A = {2} and B = {3} in S; we see
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AN« B={2} N« {3}

={2*3)

= {4} R
B*A ={3} . {2}

= {3%2)

= {1} T i

I and II are distinct so M+« is non commutative.
Take C= {4, 5} € S.

AN {3%4,3%5)

=A N=« {5, 2}

= {2} ™ {5,2}

={2%5,2%2}

={e, 1} o0

Now we find (A N+ B) N« C

= {4} m+ {4,5} (Using I of A N« B)
={4%4,4%5}
={e, 1} 1

We see
(An«B)n« C=A n+ (B n«C) as T and II are identical.

However take A = {2}, B= {3} and C= {5} in §'

Am«B)m«C =({2} * {3}) ™= C
= {4} N« {5}
= (4% 5}
= {1} I

AN 3%5)
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A {2}

{2} N« {2}

={2%*2}

= {e} Il

I and II are distinct hence in general
AniBn«C)z(Am=B)n=Cfor A,B,C e S.

Example 5.26: Let S = {Collection of all subsets from the loop
Li9(3)} be the subset loop groupoid.

Ty and T, are Smarandache special type topological subset
loop groupoid spaces as the loop L9 (3) is S-loop.

In view of this we have the following theorem.

THEOREM 5.1: Let

S = {Collection of all subsets from the loop L,(m)} be the subset
loop groupoid. Both the topological spaces T_ and T, are S-
special type topological subset loop groupoid spaces of S.

Follows from the fact all loops L,(m) in L, are
Smarandache loops.

All types of Smarandache strong special type topological
subset loop groupoid spaces and Smarandache special type
topological subset loop groupoid spaces satisfying special
identities.

We now proceed onto study special type topological subset
loop groupoid spaces of subset loop matrix groupoids and
subset loop polynomial groupoids apart from subset matrix
groupoids and subset polynomial groupoids.

Example 5.27: Let S = {Collection of all subsets from the
matrix groupoid
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a'] a2 a3
M=<la, a, a ||laeG={Z4s % 3,4}, 1<1<9}}
a, a, a

be the subset matrix groupoid.

To={S", U, n«} and To= {S', N, N+} be the special type
topological subset matrix groupoid spaces of finite order.

Example 5.28: Let S = {Collection of all subsets from the
matrix groupoid

M={a, || aecG=1{Zn* 409} 1<i<12}}

be the subset matrix groupoid.

T, and T, are special type topological subset matrix
groupoid spaces of S.

Example 5.29: Let S = {Collection of all subsets from the
matrix groupoid M = {(a;, ..., a7) |8 € G= {Z, *, (8, 0)}; 1 <
1 <7} be the subset matrix groupoid of G.

Ty and T are special type topological subset matrix subset
groupoid spaces of S.

Example 5.30: Let S = {Collection of all subsets from the
matrix groupoid
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al aZ
M=<la, a,||laeG={Zs,* (4,0)},1<i1<6}}
a, a

5 6

be the subset matrix groupoid.

To = {S', U, n«} and T~ = {S', N, M=} are special type
topological subset matrix groupoid spaces of S.

2 0|3 0 1 2
LetA=<1 2|,/0 3|pandB=4|3 0|y €S.
0 4(|3 3 1
2 0|3 0 1
Amn«B=<1 2,0 3|y n«4|3
0 4|3 3 01
2 0|1 2113
=41 2(*3 01,0 *3 0
0 4]0 1

2*%1 0*2||3*1 0%*2
1*3 2*01],]0%3 3*0
0*0 4*1||3*0 3*1

B DO O
S O O

We see M= 1s both non associative and non commutative on
T, and T-.

We give more examples of them.
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Example 5.31: Let S = {Collection of all subsets from the
matrix groupoid

M=<4la, a,6 .. a a e G={Zg;, *,(0,3)}, 1 <i<24}}

be the subset matrix groupoid.

T, and T, are special type topological subset matrix
groupoid spaces of S.

Example 5.32: Let S = {Collection of all subsets from the
matrix groupoid

a

s Bl e G={Z, %, (3,-3)), 1 <i<40}}
.. a
a

be the subset matrix groupoid.

Ty and T, are special type topological subset matrix
groupoid spaces of infinite order.

Example 5.33: Let S = {Collection of all subsets from the
matrix groupoid

a, a,

a, a, .
G=4ql. . ||aeG={ZUI),*(0,D}, 1<i<12}}

a a

be the subset matrix groupoid.
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Ty and T~ are special type neutrosophic topological subset
matrix groupoid spaces of infinite order.

Example 5.34: Let S = {Collection of all subsets from the
matrix groupoid

a, a, a, a,
a'5 a() a'7 aS .
M = a e G={C(Z;uD)),* (i)},
a9 a'lt) a'1] aIZ
a, a, a, a,

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

Ty and T, are special type finite modulo complex number
neutrosophic topological subset matrix groupoid spaces of S.

Example 5.35: Let S = {Collection of all subsets from the
matrix groupoid

M=4] ¢ || a e {C(Zp), ¥ (10, 3)},

1<i<25}}

be the subset matrix groupoid. T, and T, are special type of
topological subset matrix groupoid spaces of S.

Example 5.36: Let S = {Collection of all subsets from the
matrix groupoid

a, . a
a, . a,

a e {C{Znul)),* (7,5}, 1<1<16}}
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be the subset matrix groupoid.

T, and T, are special type topological subset matrix
groupoid space of S'.

Example 5.37: Let S = {Collection of all subsets from the
matrix groupoid

“llaeG={CUIL),* (2,-2D)}, 1 <i<12}}

be the subset matrix groupoid. T, and T, are special type
topological subset matrix groupoid spaces of S of infinite order.

Infact T, and T, are also complex neutrosophic special type
topological subset matrix groupoid spaces of S.

Now having seen examples of special type topological
subset matrix groupoid spaces we now proceed onto give

substructures in them by some examples.

Example 5.38: Let S = {Collection of all subsets from the
matrix groupoid

M= {al a, .. alz}
a, a, .. a,

be the subset matrix groupoid of M.

aieG:{<RUI>5*’

(10,-10)}, 1 <i<24}}

Take P = {Collection of all subsets from the matrix
subgroupoid
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ae H={R, * (10,-10)},

1 <i<24}}
be the subset matrix subgroupoid of S.

Ty and T, are special type topological subset matrix
groupoid spaces of S.

We see if L, = {P', U, n+} and L~ = {P', N, N+} are
special type topological subset matrix subgroupoid subspace of
Ty and T respectively.

Infact we have infinite number of topological subspaces for
this S.

Example 5.39: Let S = {Collection of all subsets from the
matrix groupoid M = {[a,, ay, a3, a4, as] | 8 € G = {Zy, *, (4,
0)}; 1 <i<5}} be the subset matrix groupoid of M.

Let T, and T~ be the special type topological subset matrix
groupoid spaces of S.

Now let P = {Collection of all subsets from matrix
SUbgroupOid N = {[ala a, ..., aS] | a € H= {22127 *9 (47 0)} -
G; 1 <i1<5}} be the subset matrix subgroupoid of S.

Let L, = {P', U, n+} and L~ = {P’, m, N+} be special type

topological subset matrix subgroupoid subspaces of P < S.

Example 5.40: Let S = {Collection of all subsets from the
matrix groupoid
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a'I aZ al
a4 aS a6

M= . . . a e {C(Zisu1)), ™,
a_ a, a

28 29 30

(5,10)},1<i<30}}
be the subset matrix groupoid of M.

Ty and T, are both special type topological subset matrix
groupoid spaces of S.

Let P = {Collection of all subsets from the matrix
subgroupoid
a1 aZ a%
a4 aS a()
N= . . . ae H={((Zis V1)), *,
a, a, a

28 29 30

(5,10)}, 1 <i<30}}
be the subset matrix subgroupoid of S.

Let L, and L~ be {P’, U, n«} and {P', N, N+} respectively
be the special type topological subset matrix subgroupoid
subspaces of T, and T respectively.

Infact T, and T~ has more number of topological subspaces
associated with it.

Now we proceed onto give examples of special type
topological subset polynomial groupoid spaces.

Example 5.41: Let S = {Collection of all subsets from the
polynomial groupoid
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a € G={Zyp,* (6,12)}}}

M= {iaixi

i=0

be the subset polynomial groupoid of M.

Let T, and T~ be the special type topological subset
polynomial groupoid spaces of infinite order.

Example 5.42: Let S = {Collection of all subsets from the
polynomial groupoid

ai € G={C(Zy), *, (2,1p)}}}

M= {iaixi

i=0

be the subset polynomial groupoid.

To = {S, U, n«} and T~ = {S’, N, N«} be special type
topological subset polynomial groupoid spaces of S'.

Example 5.43: Let S = {Collection of all subsets from the

polynomial groupoid

ai € {Z,*, (10,-10)}}}

M= {i ax'
i=0

be the subset polynomial groupoid.

Ty and T, be the special type topological subset polynomial
groupoid spaces of S. T, and T~ have topological subspaces.

Example 5.44: Let S = {Collection of all subsets from the
polynomial groupoid

a; € G= {C(<ZIS Ul >)9 *9 (3’ 13)}}}

M= {iaixi

i=0

be the subset polynomial groupoid.
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T, = {S, U, n«} and T, = {S’, N, N+} be special type
subset polynomial topological groupoid subspaces.

Example 5.45: Let S = {Collection of all subsets from the
polynomial groupoid

ai, b e G={((Zis 1)), * (1, 0)}}}

M= {i[ai,bi]xi

i=0

be the subset interval polynomial groupoid.

Ty and T, are special type topological subset polynomial
groupoid spaces of S.

We can as in case of other topological spaces define in this
case also subspaces.

We will illustrate this situation by some examples.
Example 5.46: Let S = {Collection of all subsets from the

polynomial groupoid

a;, bi eG= {((ZIZ vl >)5 *5 (45 0)}}}

M= {i[ai,bi]xi

be the subset polynomial groupoid of M.

To={S", U, N} and T, = {S', N, N«} be the special type
topological subset polynomial groupoid spaces of S'.

Let P = {Collection of all subsets from the polynomial
subgroupoid;

a, b € H={C(Z1»),*, (4,0)}} = G}

i=0

N= {i[ai,bi]xi
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be the subset interval polynomial subgroupoid of S.

L, = {P', U, n«} and L~ = {P', N, N} are subsets of T,
and T respectively.

Further L, and L, be the special type topological subset
interval polynomial groupoid subspaces of T, and T~
respectively.

Infact T, and T have more such topological subspaces.

Example 5.47: Let S = {Collection of all subsets from the
matrix loop groupoid

M= || aeln®),1<i<10}

be the subset matrix loop groupoid.

To={S", U, "«} and T~ = {S’, N, N+} are the special type
topological subset matrix loop groupoid spaces of S.

Example 5.48: Let S = {Collection of all subsets from the
matrix loop groupoid

M=<la. a a, a a; € Ly3(09), 1 <1< 12}}

be the subset matrix loop groupoid.

Ty, and T, are special type topological subset matrix loop
groupoid spaces of S' =S U {¢}.
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Example 5.49: Let S = {Collection of all subsets from the
matrix loop groupoid

M= a; € L45(8), 1<i< 19}}

be the subset matrix loop groupoid.

T, and T are both special type topological subset matrix
loop groupoid spaces of finite order.

Example 5.50: Let S = {Collection of all subsets from the
matrix loop groupoid

a, a, a,
a, a, .. a, .

M= . . . ai€L105(17),1S1S100}}
a a a

be the subset matrix loop groupoid.

To={S', U, n«} and T~ = {S', N, N} be the special type
topological subset matrix loop groupoid spaces of S' = {S U ¢}.

Example 5.51: Let S = {Collection of all subsets from the
matrix loop groupoid

M= [al a, . alo}
a, a, .. a,

be the subset matrix loop groupoid.

a; € L109, 1 SISZO}}

Ty and T, are special type topological subset matrix loop
groupoid spaces of S' = {S U ¢}.
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Example 5.52: Let S = {Collection of all subsets from the
matrix loop groupoid M = {(a;, ay, a3, a4) | a; € L15(8), 1 <1<
411} be the subset matrix loop groupoid.

Ty and T are the two special type topological subset matrix
loop groupoid spaces of S = {S U ¢}.

Now we will give examples of Smarandache special type
topological subset matrix loop groupoid spaces and subspaces

of T, and T-.

Example 5.53: Let S = {Collection of all subsets from the
matrix loop groupoid

M= {a] a, . ag}
a, a, .. a,

be the subset matrix loop groupoid of M.

a, € L;(3),1<i<18}}

To = {S", U, N+} and T~ = {S', N, N«} are special type
topological subset matrix loop groupoid spaces.

Let

a, a, .. a,

a'l] all A alS
W = {Collection of all subsets from P} < S be the subset
matrix loop subgroupoid. It is easily verified W is a subset

matrix semigroup of M, hence S is a Smarandache subset matrix
loop groupoid.

a,€{e 8 cL43),1<i<18} =M.

So Ty and T. the special type topological subset matrix
loop groupoid spaces are Smarandache topological spaces.
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Example 5.54: Let S = {Collection of all subsets from the
matrix loop groupoid

M= 41 1 bt |a e Ly(8), 1 <i<24}}

21 22 23 24

be the subset matrix loop groupoid.

S is a Smarandache subset matrix loop groupoid so T, and
T~ are Smarandache special type topological subset matrix loop
groupoid spaces of S'.

In view of this we give the following theorem.

THEOREM 5.2: Let S = {Collection of all subsets from the
matrix loop groupoid M = {m; x n; matrix with elements from
L,(m)}} be the subset matrix loop groupoid.

(i)  Sis a Smarandache subset matrix loop groupoid.
(i) Toand T,are both Smarandache special type topological
subset matrix loop groupoid spaces.

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

Now we proceed onto give examples of subset polynomial
groupoids and their related special type topological subset
polynomial loop groupoid spaces.

Example 5.55: Let S = {Collection of all subsets from the

polynomial loop groupoid

a; € L93(8)}}

M= {i ax'
i=0

be the subset polynomial loop groupoid of infinite order.



Special Type of Topological ... | 197

Ty and T, are subset topological polynomial loop groupoid
spaces of S.

Example 5.56: Let S = {Collection of all subsets from the
polynomial loop groupoid

a; € Ly(4)}

M= {Zw: ax'
i=0

be the subset polynomial loop groupoid of infinite order.

To={S"=S U {¢}, U, My} and
T~={S"={S U {$}}, N, My} be special type topological subset
polynomial loop groupoid spaces of infinite order.

Example 5.57: Let S = {Collection of all subsets from the

polynomial loop groupoid

aj € Lyys(12)}}

M= {i“aixi
i=0

be the subset polynomial loop groupoid of subset polynomial
loop groupoid.

T, and T, are special type topological subset polynomial
loop groupoid spaces of S' =S U {¢}; both T, and T, are of
infinite order.

Example 5.58: Let S = {Collection of all subsets from the

polynomial loop groupoid

a; € L43(7)}}

M= {i ax'
i=0

be the subset polynomial loop groupoid.
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Ty and T. are special type topological subset polynomial
loop groupoid spaces S' =S U {o}.

Example 5.59: Let S = {Collection of all subsets from the
polynomial loop groupoid

M= {iaixi
i=0

a; € Lys(14)}}

be the subset polynomial loop groupoid.

T, and T, are both special type topological subset
polynomial loop groupoid spaces of S’ =S U {¢}.

Now we will give examples of substructures and the
Smarandache analogue.

Example 5.60: Let S = {Collection of all subsets from the

polynomial loop groupoid

a; € Lo(8)}}

M= {i ax'
i=0

be the subset polynomial loop groupoid.

Ty and T, are special type topological subset polynomial
loop groupoid spaces of S' =S U {¢}.

T, and T, are Smarandache special type topological
polynomial loop groupoid spaces of S’ as Lo(8) is a
Smarandache loop.

Example 5.61: Let S = {Collection of all subsets from the

polynomial groupoid

ae G={(ZV1)),* (5, 0}}}

M= {iaixi
i=0
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be the subset polynomial groupoid.

Ty and T, has special type topological subset polynomial
groupoid subspaces.

Interested reader can get more examples.
Now we just give an example or two of special type
topological subset loop groupoids (subset matrix loop groupoids

and subset polynomial loop groupoids).

Example 5.62: Let S = {Collection of all subsets from the
polynomial loop groupoid

aje Li(4)}}

M= {i ax'
i=0

be the subset polynomial loop groupoid. L;;(4) is a
Smarandache loop so Ty, = {S', U, n«} and T~ = {S', N, N}
are both Smarandache special type topological subset
polynomial loop groupoid spaces of S'.

Example 5.63: Let S = {Collection of all subsets from the
polynomial loop groupoid

aj € Li65(23)} }

M= {i ax'
i=0

be the subset polynomial loop groupoid.

Li6s(23) is Smarandache loop; so both special type
topological subset polynomial loop groupoid spaces are
Smarandache.

We will give some subspaces of T, and T.

Let P = {Collection of all subsets from the polynomial loop
subgroupoid
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a; € Hi(33) = L165(23)} = M}

i=0

N= {iaixi

be the subset polynomial loop subgroupoid of S.

LetLy={P'=P U {¢}, U, N«}

and L, = {P' = P U {¢}, N, N} be the special type
topological subset loop subgroupoid subspaces of T, and T
respectively.

Example 5.64: Let S = {Collection of all subsets from the

polynomial loop groupoid

ai € Lyo(8)}}

M= {i ax'
i=0

be the subset polynomial loop groupoid.

Ty and T, be special type topological subset polynomial
loop groupoid spaces.

P = {Collection of all subsets from the polynomial loop
subgroupoid

ai € Ly®)}} =S

N= {iaixi

i=0

be the subset polynomial loop subgroupoid of S.

Let L, = {P',u, m+} and L~ = {P’, N, m+} be special type
topological subset polynomial loop subgroupoid subspaces of
Ty and T respectively.

Example 5.65: Let S = {Collection of all subsets from the
polynomial loop groupoid
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a; € L127(12)}}

M= {i ax'
i=0

be the subset polynomial loop groupoid of M.

T, and T, are special type subset topological polynomial
loop groupoid spaces of S.

Let

a; € L127(12)}

P= {i ax'
i=0

be the polynomial loop subgroupoid of M.

Let R = {Collection of all subsets from P} be the subset
polynomial loop subgroupoid of S.

L, = {R,u, N} and L~ = {R', N, N«} are special type
topological subset polynomial loop subgroupoid subspaces of
Ty and T respectively.

Interested reader can find substructures of S, T, and T. of
the subset polynomial loop groupoids.

Now we proceed onto study subset interval groupoid, subset
interval loop groupoid, subset interval matrix groupoid, subset
interval matrix loop groupoid, subset interval polynomial
groupoid and subset interval polynomial loop groupoid.

All these cases can be analysed by appropriate changes.

However we give a few examples of these for the reader to
follow.
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Example 5.66: Let S = {Collection of all subsets from the
interval groupoid M = {[a, b] | a, b € G = {Zs, *, (2, 3)}}} be
the subset interval groupoid.

To={S"=S U {¢}, U, N+}
and T~ = {S' =S U {¢}, N, N+} are special type topological
subset interval groupoid spaces of S'.

Example 5.67: Let S = {Collection of all subsets from the
interval groupoid M = {[a, b] |a, b € G = {C({(Zys U I), *, (7,
0)}}} be the subset interval groupoid.

T, and T, are special type topological subset interval
groupoid spaces.

Both the examples give only finite order T and Te.

Example 5.68: Let S = {Collection of all subsets from the
interval groupoid M = {[a, b] |a,b e G= {{(C U D), * (3, 4)}}
be the subset interval groupoid.

Both the special type topological subset interval groupoid
spaces T, and T, are of infinite order.

Example 5.69: Let S = {Collection of all subsets from the
interval groupoid M = {[a, b] |a,b e G = {(Z" U {0} U D) (g,
2), % (8,0); g =0, g2 =g, 212 = &g = 0}}} be the subset
interval groupoid.

Ty and T, are special types of topological subset interval
groupoid spaces of infinite order. These T, and T~ have
number of subspaces.

Example 5.70: Let S = {Collection of all subsets from the
interval groupoid M = {[a, b] | a, b € L«(2)}} be the subset
interval loop groupoid of finite order.
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Ty and T, are special type topological subset interval loop
groupoid spaces of ' =S U {¢} of finite order.

These topological spaces are Smarandache as L;(2) is a
Smarandache loop.

Example 5.71: Let S = {Collection of all subsets from the
interval groupoid M = {[a, b] | a, b € L4s(8)}} be the subset
interval loop groupoid.

Ty and T~ be special type topological subset interval loop
groupoid spaces of finite order.

These spaces T, and T has several subspaces.

For all proper subloops of L4s5(8) will pave way to
subspaces. Further T, and T~ are also Smarandache spaces.

Example 5.72: Let S = {Collection of all subsets from the
interval groupoid M = {[a, b] | a, b € Ly;(8)}} be the subset
interval loop groupoid.

Ty, and T has atleast 25 special type topological subset
interval loop subgroupoid subspaces.

Now we proceed onto describe by examples special type
topological subset interval matrix loop groupoid spaces of
interval matrix groupoid.

Recall a row interval matrix groupoid M = {([a;, bi], ..., [an,
bu]) [ai, bi € G = {Zn, *, (t, 9)}, 1 <i<n}}; (M, *)is a row
interval groupoid.

G can be any groupoid not necessarily the one given in M; it
can be of finite or infinite order.
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[a,,b,]

[a,,b, ]

Likewise N = a, b e (G, *);1<i1<t}.

[a,b]

G any groupoid is an interval column matrix groupoid under the
operation *,

T= {P = ([aij, bkl]) | aij’ bkl € (G> *)7 1< ia k < m, 1 SJ: 1<
n} is the collection of all m x n interval matrices. T isam x n
matrix interval groupoid under the operation *.

If m = n we get a square matrix interval groupoid.

We will first illustrate these situations before we proceed
onto define subset interval matrix groupoids of an interval
matrix groupoid.

Example 5.73: Let M = {([a}, by], [az, bs]), where a;, b; € G =
{Zi4, *,(3,0)} 1 £i<2}} be an interval row matrix groupoid of
finite order.

For more about interval groupoid refer [31].

Example 5.74: Let T = {([a}, bi], [a2, b2), ..., [a7, b7]) | &, b; €
(Z, *, (20,-1)), 1 <1< 7} be an interval row matrix groupoid of
infinite order.

Example 5.75: Let S = {([a}, bi1], [a2, b2], ..., [a10, b10]) | &, b; €
G = {C(Zy), *, (0, 2ig), 1 <1 < 10}} be the complex modulo
integer inveral row matrix groupoid of finite order.

Example 5.76: Let S = {([a}, bi], [a2, b2], ..., [a12, b12]) | &, b; €
G = {{Zy v I, * (10L, 0), 1 <i<12}} be the neutrosophic
modulo integer interval row matrix groupoid of finite order.
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Example 5.77: Let S = {([a}, bi], [a2, b2], ..., [a11, bi1]) | &, bi €
G={Zi(g,2),* 0, g =0, g = an = o =0},
1 <i<11}} be the interval row matrix groupoid of finite order.

Example 5.78: Let S = {([a, bi], [az, b2], ..., [a7, b7]) | @3, b; €
G=1{Z (g, 2) * 9, 2g)} 1 <1< 7}} be the interval row
matrix groupoid of dual numbers of infinite order.

Example 5.79: Let S = {([ai, bi], [a2, b2], ..., [a14, bis]) | a;, b; €
G = {(Z" U {0}), * (8 0)} 1 <i< 14}} be the interval row
matrix groupoid of infinite order.

Example 5.80: LetS = {([a;, a;]) |ai € G= {{C U D), *, (2i, 4]),
1 £1<2}} be the interval matrix groupoid of infinite order.
Clearly M is a complex neutrosophic interval groupoid.

Example 5.81: Let

[a,b,]

[a,,b,]

S= ai,bieG={Z40, *, (10, 30),1SIS9}}

[ao > b9 ]
be the interval column matrix groupoid of finite order.
Example 5.82: Let

[a,b,]

[a,,b,]

W= ai, bi e G={C(Zy), *, (ir, 9), I <1< 11}}

[a,,b,]

be the interval column matrix groupoid of finite order.



206 | Subset Interval Groupoids

Example 5.83: Let

[a,b]

[a,,b,]

S= a,bie G={(Z,; UD), * (I, 10), 1 <i<20}}

[aZO’bZO]

be the interval column matrix groupoid of finite order.

Example 5.84: Let

5= a: a,bie G={ZUI),* (1,0}, 1<i<10}

[a,.b,]

102

be a interval column matrix neutrosophic groupoid of infinite
order.

Example 5.85: Let

S= : a,bje G={CUD) (g, 2)* U g);

[a,,b.]
g =0,828=22=0,¢g =}, 1<i<7}}

be the interval column matrix complex neutrosophic dual
number groupoid.
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Example 5.86: Let

[a,,b,]

a,,b,
S - [ 2: ] aj, bi € G = {<le N I> (gla 22, g3)a *a

[aIS’bIS]

(2g1, g2) where g =0, g2 =g,, g2 =—g;,
ggi=gg=0,i#],1<i,j<3};1<i<15}}

be the neutrosophic mixed dual number of interval column
matrix groupoid of finite order.

Now we proceed onto give examples of square and
rectangular interval matrix groupoids.

Example 5.87: Let

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

L e | I TR
[a.,b.] [a,.b,]
[a,,b.] [a,.b,]

(3L 6)}; 1<i<8}

be the interval rectangular matrix groupoid of finite order.

[0,1] [2,0] [8,0] [0,0]
Let A= 3,01 L1} and B = 0.1 [1.0]
2,11 [LO] [LI] [0,31I]

[0,2I] [0,0] [0,0] [1,2]
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[0,1] [2,0]] [[8,0] [0,0]
I Bo o, o0 Lo
21 [L0] [L1] [0,31]

[0,21] [0,0]| [[0,0] [L2]

*

[ [0,11*[8,0] [2,0]*[0,0]
[3,0]1*[0,1]  [L1]*[L,0]
[2,17*[L,I] [L,0]*[0,3I]

| [0,21]*[0,0] [0,0]*[L,2]

[48,31] [61,0]
[181,6] [31+61,31]

[61+6L31+6I] [3L18I]
[0,121] [6,12]

[3,3I] [61,0]
[0,6] [0,3I]
[3,0] [3L,0]
[0,31] [6,3]

This is the way * operation is performed on interval
rectangular matrix groupoids.

It is easily verified * is a non commutative and non
associative operation.

For such operation on interval matrix groupoids please refer

[ ]
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Example 5.88: Let

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

S= ai, b e G={C(Zs), *, (3,0)}; 1 <i<4}
[a,,b,]

[a,.b,]

be the interval column matrix groupoid of finite order.

[1,2] [2i,,0]
[i¢,0] [0,4] .
Let A= ) and B = . be in S.
[0,41,] [2,41.]
[1,31¢] (L]

[ [1,2] [2i,0]
[i,0] | , | [0,4]
[0,4i,] [2,4i,]

| [1,31¢] [Lig]

A*B =

| [L,21*[2i, 0]
[ir,0]*[0,4]
[0,4i,]*[2,4i,]
131 1%L, ]

[1*21.,2*0]
[i; ¥0,0*4]
[0*2,4i, *4i.]
[1*1,3i, *i;]

... | 209
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[3.6]
[3i£, 0]
[0,12i,]
[3,9i,]

[3.1]
[3i,0]
[0,2i,]
[3,4i;]

Similarly operation on interval row matrix groupoids are
performed.

Example 5.89: Let
S_ [awb]] [az’bz] [a3’b3]
- |lfasb,] [asb] [ab,]

aj, bi S

be the interval matrix groupoid.

Let A= |:[3’0] [0, 2] [1,3]:| and

[,2] [4,0] [5,0]
B=[[1’2] L1041 ins.
2,1 [2,2] [41]]

A*B= [3,0] [0,2] [L3]|, (11,21 [0,1] [0,4]
- (L,2] [4,0] [5,0] [2,1] [2,2] [4,1]
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__[3,0]*[1,2] [0,2]*[0,1] [1,3]*[0,4]
- (L,2]*[2,1] [4,0]*[2,2] [5,0]*[4,1]

[[3%1,0¥2] [0%0,2%1] [1%0,3%4]
[1#2,2%1] [4%2,0%2] [5%4,0%1]

[[6+4,0+8] [0+0,4+4] [2+0,6+16]
[2+8,4+4] [8+8,0+8] [10+16,4]

_[142) 1021 241] _
[4.2] [4.2] [2.4]] =

The product is the natural product x, on matrices. Infact
A * B # B * A; in general even under natural product be it a
interval row matrix groupoid or a interval column matrix
groupoid or interval rectangular matrix groupoid or a interval
square matrix groupoid.

Consider A = [3, 4] and B = [5, 2] interval matrix of
singletons from G = {Z,, *, (3, 0)}

A*B =[3,4]*[5,2]
—[3*5,4%2]
=09, 12]=[2, 5] I

B*A =[52]*[3,4]
=[5%3,2*4]
=[15, 6]
=[1, 6] . I

Wesee A * B# B * A as | and II are different hence our
claim the product on interval matrix groupoids in general are
non commutative.

Consider A = ([3, 5], [1, 2], [0, 7]) and
B=([0,2],[5,0],[1,3]) €S
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M = {Collection of all 1 x 3 interval row matrices with
entries from G = {Z,, *, (2, 0)} }

A*B 51, [1, 2], [0, 7]) * ([0, 2], [5, 0, [1, 3])
51% [0, 21, [1, 21* [5, 0], [0, 71* [1, 3])
*05*2]u*52*01m*17*3p

0], [2, 4], [0, 4]) : I

NN AN AN

3,
3,
[3
(6,

Consider

B*A

Il
NN AN AN
e

0,2], [5, 0], [1, 3]) * (I3, 5], [1, 2], [0, 7])
0,2]*[3, 51, 5,01 *[1, 2], [1, 31* [0, 7])
0%3, 2*5], [5*1, 0*2], [1*0, 3*7])

0,41, [0, 0], [2, 6]) .. I

Clearly A * B# B * A as I and II are distinct.

We see in case of interval row matrix groupoids the product
** is not commutative. As * is non associative.

Clearly * on these interval matrix groupoids will be non
associative.

Example 5.90: Let S = {Collection of all intervals matrices of
the form

[a,,b,] [a,,b,] [a,,b,]
G=1|[a,,b,] [a,,b,] [a,b,]]||a,bieG={Z;s, * (10,5)};
[a.,b.] [a,,b,] [a,,b,]
1<i<9}}

be the interval square matrix groupoid of finite order.

Clearly S is a non commutative and a non associative
groupoid of finite order.
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We just indicate how we can have two operation on S; one
the usual matrix product and the other natural matrix product.

(13,01 [2,1] [0.1]]
Let A=|[1,2] [0,5] [0,0]|and
[0,0] [1,0] [2,1]]

(10,01 [1,2] [5,0]]
B=[0,2] [0,0] [0,1]| €S8.
|[1,5] [0,3] [0,0]

We find A * B using natural product x,,.

[3,0] [2,1] [O,1] [0,0] [1,2] [5,0]
A*B=|[1,2] [0,5] [0,0]|*]|[0,2] [0,0] [O,1]

[0,0] [1,0] [2,1] [L,5] [0,3] [0,0]

=|[1,2]*[0,2] [0,5]*[0,0] [0,0]*[0,1]

[13,01*[0,0] [2,1]*[1,2] [0,11*[5,0]
| [0,0]*[1,5] [1,0]*[0,3] [2,1]*[0,0]

= |[1%0,2%2] [0%0,5%0] [0*0,0%1]

[[3%0,0%0] [2*1,1%2] [0*5,1%0]
[0%1,0%5] [1%0,0%3] [2%0,1*0]

=[30,30] [0,50] [0,5]
| [5,25] [10,15] [20,10]

[130,0] [25,20] [25,10]}
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[0,0] [10,5] [10,10]
—110,0] [0,5] [0,5] T
[5,10] [10,0] [5,10]

One can consider B * A under natural product and show
A*B#B*A.

We will describe them by examples.

Example 5.91: Let S = {Collection of all subsets from the
interval matrix groupoid

[a,,b,]

[a,,b, ]

M= ai,bieG={Z42, *,(6,7)},1SIS12}}

[aIZ’bIZ]
be the subset interval matrix groupoid of M.
Ty = {S',u, N«} and T~ = {S', N, N} are both special type
topological subset, interval matrix groupoid spaces of

S'=SU {0}

Example 5.92: Let S = {collection of all subsets from the
interval matrix groupoid

M = [a]’bl] [azﬂbz] b G=1{Z * (3.0):
" lanb,] fabg )| ECT B G 0R

1<i<4}}
be the subset interval matrix groupoid of M.

T, and T, are special type topological subset interval
matrix groupoid spaces of M.
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Let A=

—

10,31 [2,11][[L1] [4,0]
[51] [2,01][0,7] [2,5]

(0,01 [1,1]{]|[2,0] [9,1] S
1[2,0] [0,6] ’_[0,0] [0,1] ©

Am*B={[[O’3] [2,1]‘{[1,1] [4,0]}}m
[5.1] [2,01]°[[0,7] [2,5]

[0,0] [1117[[2,0] [9.1]

[2,0] [0,6]]’[[0,0] [0,1]
10,31 (2,117, [10.01 [L117[10.3] [2.11],[12.0] [9.1]
CLI511 [2,01] [[2,0] [0,61]°[[5,1] [2,01] [[0,0] [0,1]
(L1 [4,01],[10,0] [L11][[L1] [4,01],[12,0] [9.1]
[0,7] [2,5]] [[2,0] [0,6]][[0,7] [2,51] |[0,0] [0,1]

~|1[0,3]*[0,0]  [2,17*[1,1] | | [0,3]*[2,0] [2,1]*[9,1]
- [5,11*[2,0] [2,0]*[0,6]]’| [5,1]*[0,0] [2,01*[0,1]|

and B=

—

[1,17*[0,0] [4,01*[1,1] | | [L,1]*[2,0] [4,0]*[9,1]
[0,71¥[2,0] [2,5]1*[0,6]]’| [0,7]1*[0,0] [2,5]*[0,1]

_ J{ [0,9T [6,3]]]10,9] [6,3]
[15,3] [6,01]'|[15,3] [6,0]/

[3,3] [12,0]][3,3] [12,0]
[0,3] [6,151]°|[0,3] [6,15]
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_[[10,91 [6,317]13,3] [12,0]
[15,3] [6,01]°[[0,3] [6,15]
isin T, and T-.
NOWAuB:{[og] [2,1]H[1,1] [4’0]}}\)
(5,11 [2,01[[0,7] [2,5]
[0,0] [1,117[[2,0] [9,1]
[2,0] [0,6]]’|[0,0] [0,1]
_[[10,31 (2107 [ L1 [4,01] [[0,0] [L1]7][12,0] [9:1]
(511 [2,01][[0,7] [2,5]1][[2,0] [0,6]]°[[0,0] [0,1]
e To.

Now
AmB:{[Oﬁ] [2,1]H[1,1] [4,0]}} -
[511 [2,0]]1[0,7] [2,5]
[0,0] [1,11]|[2,0] [9,1]
[2,0] [0,6]||[0,0] [0,1]
={¢} € T.
This is the way operations on special type topological

subset interval matrix groupoid spaces are performed.

Example 5.93: Let S = {Collection of all subsets from the
interval matrix groupoid
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[a,b] [a,,b,] [a,b,]
M= a;, bi €
[alo’blo] [an’bn] [alz’bIZ]

G={ZUl),* (9,-9); 1<i<I2}}

be the special type topological subset interval matrix groupoid
spaces of ' =S U {¢}.

Both T, and T, are of infinite spaces.

Example 5.94: Let S = {Collection of all subsets from the
interval matrix groupoid

[a,b] [a,.b,]
M = : : a,b e G={(CUT), *,
[a,.b,] [a,.b,]
(10, 1)}; 1 <i<20}}

be the subset interval matrix groupoid.

Both T, and T~ are special type topological subset interval
matrix groupoid spaces of S' =S U {¢}.

Now we can have Smarandache substructures and
subspaces which is considered as a matter of routine and left as
an exercise to the reader.

We give examples of subset interval matrix loop groupoids
and their Smarandache structures and substructures.

Example 5.95: Let S = {Collection of all subsets from the
interval matrix loop groupoid
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[al’bl]

[a,,b,]

M = a, by € Ly(8); 1 <i<16}}

[a16 ’ blﬁ ]
be the subset interval matrix loop groupoid.

Ty and T, are the special type topological subset interval
matrix loop groupoid spaces of S'=S U {¢}.

Example 5.96: Let S = {Collection of all subsets from the
interval matrix loop groupoid

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

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

M= a;, bi S L105(23); 1<i1< 25}}

[aZI’bZI] A [a25’b25]
be the subset matrix interval loop groupoid.

Ty and T, are the special type topological subset matrix
interval loop groupoid spaces of S.

Take P = {Collection of all subsets from the matrix interval
subgroupoid

[a]’bl] [as’bs]

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

N= a;, by € Hi(21) < Lo5(23);

[aZI’bZI] A [aZS’bZS]
1<i<25}} S

be the subset interval matrix loop subgroupoid of S.



Special Type of Topological ... | 219

Lo={P' =P u {0}, U, N}

and L, = {P' =P U {¢}, N, N«} are special type topological
interval matrix loop subgroupoid subspaces of T, and T,
respectively.

Infact T, and T~ have several other subspaces.

Further as L4s(8) is a Smarandache loop T, and T~ are also
Smarandache topological spaces.

Example 5.97: Let S = {Collection of all subsets of the interval
matrix groupoid

[a,b] [a,b,]
M = : : a;, by € Lyy(12), 1 <1<20}}
[alg’blg] [azo’bzo]

be the subset interval matrix loop groupoid of M.

T, and T~ are both special type topological subset matrix
interval loop groupoid spaces. T, and T are both Smarandache
topological spaces of S' =S U {¢}.

Example 5.98: Let S = {Collection of all subsets from the
interval matrix loop groupoid

M = [al,b]] [a12’b12] a; b (S L (23) 1 < 1 < 24}}
[a,,b.] .. [a,b, 1|l 123(23); 1 <i<

be the subset interval matrix loop groupoid.

T, and T, are special type topological subset interval
matrix loop groupoid spaces of S' =S U {¢}.

This has subspaces and T and T~ are both Smarandache.
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Example 5.99: Let S = {Collection of all subsets from the
interval matrix loop groupoid

[al’bl]
[a,,b,]

M= aj, bi € L237(5); 1<i< 25}}

[aZS’bZS]

be the subset interval matrix loop groupoid of finite order.

Ty and T~ are both special type topological subset interval
matrix loop groupoid spaces.

T, and T~ have special type topological subset interval
matrix loop groupoid subspaces.

We now give examples of special type topological subset
interval polynomial groupoids and (loop groupoid) spaces.

Example 5.100: Let S = {Collection of all subsets from the

interval polynomial groupoid

aj, bi e G= {Z473 *a (3a O)}}}

M= {i[ai,bi]xi

be the subset interval polynomial groupoid.

Ty and T~ are both special type topological subset interval
polynomial groupoid spaces of "' =S U {}.

Example 5.101: Let S = {collection of all subsets from the
interval polynomial groupoid

aj, bi eG= {C(Z42)a *5 (6a 0)}a 0<i< OO}}

M= {i[ai,bi]xi
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be the subset interval polynomial groupoid of M.

T, and T, are special type topological subset interval
polynomial groupoid spaces. Both T, and T~ have subspaces.

Example 5.102: Let S = {Collection of all subsets from the
interval polynomial groupoid

a,bie G={Z " UTu {0}), *, (3,0)}}

M= {i[ai,bi Ix

i=0

be the subset interval polynomial groupoid.

Ty and T, are the special type topological subset interval
polynomial groupoid spaces of S' =S U {¢}. T, and T~ has
infinite number of subspaces.

Example 5.103: Let S = {Collection of all subsets from the
interval polynomial groupoid

a;, by € L37(8)}}

i=0

M= {i[ai,bi]xi

be the subset interval polynomial groupoid.

Ty and T, are the special type topological subset interval
polynomial groupoid spaces of ' =S U {}.

Example 5.104: Let S = {Collection of all subsets from the
interval polynomial groupoid

ai, bj € Ligo(12)}}

M= {i[ai,bi]xi

i=0

be the subset interval polynomial groupoid.
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Ty and T, are the special type topological subset interval
polynomial groupoid spaces of ' =S U {}.

Example 5.105: Let S = {Collection of all subsets from the
interval polynomial groupoid

aj, by € Lus(8)}}

M= {i:[ai,bi]xi

be the subset interval polynomial groupoid.

Ty and T, are the special type topological subset interval
polynomial groupoid spaces.

Let P = {Collection of all subsets from the interval
polynomial loop subgroupoid

ai, bj € Hx(15) = L4s(8)} }

N= {i[ai,bi]xi

i=0

be the subset interval polynomial loop subgroupoid.

Lo={P"=PU {¢},u,n+} c Ty

and L, = {P' = P U {¢}, N, ™«} < T~ are special type
topological subset polynomial interval loop groupoid subspaces
of PP=Pu {¢}.

Infact T, and T, has atleast 80 non trivial special type
topological subset interval polynomial loop groupoid subspaces.

Thus we can always state that in case of subset polynomial
interval loop groupoid associated with the loop L,(m) has
always special type topological subspaces.

If n is a prime then both T_ and T has atleast p + 3 distinct
special type topological subset polynomial interval loop
groupoid subspaces.
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If n is a composite number and if the associated loop L,(m)
has t number of subloops which are not subgroups then each of
Ty and T has (t + 3 + n) number of special type topological
subset interval polynomial loop subgroupoid subspaces of
which n of them will be associative subspaces of T, (and T-).

Thus we see in general subset interval polynomial subset
loop groupoid of the loop L,(m) has both special type
topological subset interval polynomial loop subgroupoid
subspaces which are associative (n in number) and 3 special
type topological subset interval polynomial loop subgroupoid
subspaces and if n; composite number as many subspaces as
that of the proper subloops of L,(m) which are not
subgroupoids.

We suggest the following problems for this chapter.
Problems:

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

(i) Compare both the basis of T, and T, the special type
of subset groupoid topological spaces.

(ii) Do both of the spaces T, and T~ have same number of
elements in the basic set?

2. Find some special properties enjoyed by special type
topological subset groupoid spaces of finite order.

3. Do we have apart from these special type of topological
subset groupoid spaces T, and T, any other non
associative topological spaces?

4. Find some nice applications of these new structures.

5. Let S = {Collection of all subsets from the groupoid
G=1{Zy4, *, (2,7)}} be the subset groupoid of G.
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10.

11.

(1) Find o(S).

(i) Find To={S', N, n«} and T, = {S', U, N«} of S'.

(ii1)) Can T, and T~ have special types of subset groupoid
topological subspaces?

(iv) Find a basic set for both T, and T-.

Let S; = {Collection of all subsets of the groupoid
G = {Zy, *, (21, 7)} } be the subst groupoid of G.

Study questions (i) to (iv) of problem 5 for this S;.

Let S, = {Collection of all subsets of the groupoid
G=1{Z7, *, (9, 8)}} be the subset groupoid of G.

Study questions (i) to (iv) of problem 5 for this S,.

Let S; = {Collection of all subsets from the groupoid
G={Z,, *, (5, 3)}} be the subset groupoid of G.

Study questions (i) to (iv) of problem 5 for this S;.

Let S4 = {Collection of all subsets from the groupoid
G={Zn, *, (2, 5)} be the subset groupoid of G.

(i) Study questions (i) to (iv) of problem (5) for this S,.
(i1) Compare S; of problem 8 with this S,.

Let S5 = {Collection of all subsets from the groupoid
G ={C(Zy0), *, (3, 0)}} be the subset groupoid.

(i) Study questions (i) to (iv) of problem (5) for this Ss.
(i1) Compare S¢ = {Collection of all subsets from the
groupoid G = {Z, *, (3, 0)} } the subset groupoid

Let S; = {Collection of all subsets from the groupoid
G={{ZoD),* (3,0)}} be the subset groupoid of G.

(i) Study questions (i) to (iv) of problem 5 for this S;.
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13.

14.

15.

16.

17.

18.
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(i) Compare S; with S5 and S¢ of problem 10.
(iii) Is S; = S¢?

Let S; = {Collection of all subsets of the groupoid
G={C(Z;u D)), * (10, 8)}} be the subset groupoid.

(1) Study questions (i) to (iv) of problem 5 for this S;.
(i) Study S, if C({Z;7 U I)) is replaced by C(Z17).

(iii) Study S, if C({Z;7 L 1)) is replaced by (Z;; U I)
(iv) Study S, if C({Z;7 L 1)) is replaced by Z;5.

Let S, = {Collection of all subsets from the groupoid
G={C({Zis D)), * (5, 0)}} be the subset groupoid.

Study questions (i) to (iv) of problem 12 for this S,.

Let S; = {Collection of all subsets from the groupoid
G={{CuUl),* (3,0)}} be the subset groupoid.

Study questions (i) to (iv) of problem 12 for this S;.

Let S4 = {Collection of all subsets from the groupoid
G={C{(Zigu D)), * (0,)}} be the subset groupoid of G.

Can questions (i) to (iv) of problem 12 be adopted for this
S,? Justify your answer.

Let S = {Collection of all subsets from the groupoid
G={Zp», *, (4,9)}} be the subset groupoid.

(1) Does S satisfy any special identities?
(i1)) Is T, and T~ S-special type of topological subset
groupoid spaces?

Give an example of a S-strong special type of topological
Moufang groupoid spaces T and T~ of S.

Give an example of a S-strong special type of topological
subset Bol groupoid spaces T, and T of S.
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19.

20.

21.

22.

23.

24.

25.

26.

27.

Does there exist a S-strong special type of topological
subset Moufang groupoid spaces of infinite order?

Does there exist a Smarandache strong special type
topological subset right alternative groupoid spaces which
are not a left alternative subset groupoid spaces?

Give an example of a Smarandache strong special type
topological subset right (Ieft) alternative groupoid spaces of
infinite order.

Does there exist a subset groupoid S whose associated
special type topological spaces T, and T~ are of infinite
order and satisfy any two of the special identities?

Does there exist a special type of topological subset loop
groupoid spaces of infinite order?

Does there exist a special type of topological subset loop
groupoid spaces of infinite order which is Smarandache left
alternative?

Does there exist a special type of topological subset loop
groupoid spaces of infinite order which is Smarandache
Bol?

Give an example of a special type of topological subset
loop groupoid spaces T, and T~ of infinite order which is
Smarandache alternative.

Let S = {Collection of all subsets from the loop groupoid
L,5(2)} be the subset loop groupoid.

Does the special type topological subset loop groupoid
spaces of S which is Smarandache satisfy any of the special
identities?
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29.

30.

31.

32.
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Give examples of special types topological subset loop
groupoid spaces T, and T~ which are

(i) Smarandache alternative.

(i1)) Smarandache P subset groupoid.
(iii) Smarandache Bol.

(iv) Smarandache Moufang.

Let S = {Collection of all subsets from the loop L4(10)} be
a subset loop groupoid.

Prove both the T, and T~ are Smarandache special type
topological subset pseudo commutative loop groupoid
spaces!

Give the special features enjoyed by special type of
topological subset matrix groupoid spaces of infinite (and

finite) order.

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

al al3
az am .

M= A a e G={Zs,* (3,0)},1<1<24}}
a, a

be the subset matrix groupoid.

(i) Find o(S).
(i) Find T~={S", n, ™} and T, = {S', U, M=} of S.
(ii1) Find all topological subspaces of T, and T.

Do we have a special type topological subset spaces of T,
and T~ of S so that both T, and T~ have no topological
subspaces?
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33.

34.

35.

Let S; = {Collection of all subset from the matrix groupoid

a, .. a,
M=<la, .. a,||aeG={Zog),* (5, g}
a a

g8 =0,1<i<30}}
be the subset matrix groupoid of dual numbers.
Study questions (i) to (iii) of problem 31 for this S;.

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

al a2
a, a,

be the subset matrix groupoid.

aeG={Z,V]),* (3,4}, 1<1<4}}

Study questions (i) to (iii) of problem 31 for this S,.

Let S; = {Collection of all subsets from the matrix
groupoid
al aZ
a, a, . .
M= 2, eG={Z Ul),* (3,4)},1<i<8}}
a5 aé
a a

be the subset matrix groupoid.

Study questions (i) to (iii) of problem 31 for this S;.
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Let Ss = {Collection of all subsets from the matrix
groupoid

al aZ a6

a, a, .. a,
M= . S| ae G={{Zs D) (g, g),

a, a. a

*,(4,0), gf =0, g =g, 818, = g1 =0}, 1 <i<36}}
be the subset matrix groupoid.
Study questions (i) to (iii) of problem 31 for this Ss.

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

M=l @ 1l aeG={CZy)* 4 0)},

1 <1<40}
be the subset matrix groupoid.
Study questions (i) to (iii) of problem 31 for this S.

Does there exist a special type topological subset matrix
loop groupoid spaces of infinite order?

Does there exist a special type topological subset loop
groupoid spaces of infinite order which are Smarandache?

Let S = {Collection of all subsets from the matrix loop
groupoid
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41.

42.

a'I aZ
a, a, .

M = ‘1] a e Li3), 1 <i<38))
a a

be the subset matrix loop groupoid.

(1) Find o(S).

(i1)) Find T, and T-.

(iii) Find all special type of topological subset loop
groupoid subspaces of T, and T.

(iv) Is T, and T~ Smarandache topological spaces?

(v) Does T, and T satisfy any Smarandache identities?

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

a; € ng(g), 1<i< 36}

be the subset matrix loop groupoid of M.
Study questions (i) to (v) of problem 40 for this S;.

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

jov)
o
o

<
I
.
&
&

a; € L145(2), 1<i< 9}}

4 5 4

[S)
[S)
[N

be the subset matrix loop groupoid.

Study questions (i) to (v) of problem 40 for this S,.
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Let S; = {Collection of all subsets from the matrix loop
groupoid

a'I aZ a?
34 as 34 3

M= 7 Tt a e L), 1<i<36}
a a a

be the subset matrix loop groupoid.
Study questions (i) to (v) of problem 40 for this S;.

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

M= a; € L105(23), 1<i< 40}}

be the subset matrix loop groupoid.
Study questions (i) to (v) of problem 40 for this S,.

Does there exist a special type topological subset matrix
loop groupoid space T, and T~ such that they satisfy any
of the special identities and is of infinite order.

Give an example of a special type topological subset matrix
loop groupoid spaces T, and T~ such that the topological
spaces are subset Smarandache Bol topological spaces of
infinite order.

Give some special features enjoyed by Smarandache
special type subset topological Bruck matrix loop groupoid
spaces of infinite order.
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48.

49.

50.

51.

52.

53.

Find some special features enjoyed by special subset
topological type matrix loop groupoid spaces.

Study the special features of subset polynomial loop
groupoid spaces of subset polynomial loop groupoid S.

Let S = {Collection of all subsets from the polynomial loop
groupoid M = {Z ax'
i=0

polynomial loop groupoid.

a; € Ly (11)}} be the subset

(1) Find Ty and T-.

(i) Show both T, and T~ have infinite number of special
type topological subset polynomial loop subgroupoid
spaces.

(iii) Prove both T, and T are Smarandache.

Let S; = {Collection of all subsets from the polynomial

loop groupoid M = {Zaixi

i=0

a; € Li3(8)}} be the subset

polynomial loop groupoid.
Study questions (i) to (iii) of problem 50 for this S;.

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

loop groupoid M = {z ax'

i=0

a; € L153(5)}} be the subset

polynomial loop groupoid.
Study questions (i) to (iii) of problem 50 for this S,.

Let S; = {Collection of all subsets from the polynomial

loop groupoid M = {Z ax'

i=0

a; € L315(17)}} be the subset

polynomial loop groupoid.



54.

55.

56.

57.

S8.

59.
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Study questions (i) to (iii) of problem 50 for this S;.

Let S, ={Collection of all subsets from the polynomial loop

groupoid M = {Z ax'
i=0

polynomial loop groupoid of M.

a; € Lg3(22)}} be the subset

(i) Prove T_ and T, are both commutative subset special
type topological spaces.
(i1) Study questions (i) to (iii) of problem 50 for this S,.

Does there exist special type topological subset polynomial
loop groupoid spaces T, and T~ which has no subspaces?

Give some special features enjoyed by special type
topological subset interval groupoid spaces.

Let S = {Collection of all subsets from the interval
groupoid M = {[a,b] | a,b € G = {Z, *, (10,-3)}}} be the
subset interval groupoid.

(1) Study T, and T-.

(i1)) Show both T, and T~ are non commutative and non
associative  subset interval groupoid topological
spaces.

(iii) Find all subspaces of T_ and T-.

Let S; = {Collection of all subsets from the interval
groupoid M= {[a,b][a,be G={{Z;s V) * (3,6)}}} be
the subset interval groupoid of finite order.

(1) Study questions (i) to (iii) of problem 57 for this S;.
(i) Find o(S;)=0(T,) -1 =0o(T~) —1.

Let S, = {Collection of all subsets from the interval
groupoid M= {[a, b] [a,b € G = {C(Zx), *, (10,2)} } } be
the subset interval groupoid.
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60.

61.

62.

63.

64.

(1) Find o(S).
(i1) Study questions (i) to (iii) of problem 57 for this S,.

Let S; = {Collection of all subsets from the interval
groupoid M= {[a,b]|a,b e G={(QuUI)* (10,-10)}}}
be the subset interval groupoid.

Study questions (i) to (iii) of problem 57 for this S;.

Let S, = {Collection of all subsets from the interval
groupoid M = {[a,b]|a,b e G={Zys, *, (10,0)}}} be the
subset interval groupoid.

(1) Study questions (i) to (iii) of problem 57 for this S,.
(i1) Find o(S).

Let S = {Collection of all subsets from the interval loop
groupoid M = {[a, b] | a, b € L,(17) }} be the subset
interval loop groupoid.

(i) Study questions (i) to (iii) of problem 57 for this S.

(i) Find o(S).

(ii1)) Prove Ty and T, are subset interval loop groupoid
Smarandache topological spaces.

Let S; = {Collection of all subsets from the interval loop
groupoid M = {[a, b] | a, b € L;p7(12) }} be the subset
interval loop groupoid.

(1) Find o(Ty).

(i) Study questions (i) to (iii) of problem 57 for this S.

(iii) Prove T, and T are subset interval loop groupoid
Smarandache topological spaces.

Let S = {Collection of all subsets from the interval loop
groupoid M = {[a, b] | a, b € Ly(3) }} be the subset
interval loop groupoid.
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66.

67.

68.

69.
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(1) Find o(Ty).

(i) Study questions (i) to (iii) of problem 57 for this S.

(iii) Prove T, and T are subset interval loop groupoid
topological Smarandache spaces.

Does there exist a special type topological subset interval
loop groupoid spaces of infinite order?

Can it be Smarandache?

Can these special type topological subset interval loop
groupoid spaces of infinite order satisfy any of the special
identities?

Give an example of a T, and T~ of subset interval loop
groupoid spaces of infinite order which is S-Moufang.

Give an example of a special type topological subset
interval matrix loop groupoid spaces of infinite order and
its associated topological spaces.

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

[a,b] .. [a,,by]
M= <{|[a,;,b,] ... [ay,by,l|]| ai,bie G={C{Z;sUl),

[a,,by] ... [a5,by]

* (5, 10)}, 1 <i<30}}

be the subset interval matrix groupoid.

(1) Find o(S).

(i) Find the number of subset interval matrix
subgroupoids of S.

(iii) Find Ty and T-.

(iv) Find all subspaces of T_ and T.

(v) Is T, and T~ Smarandache?
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70.

71.

72.

73.

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

[a,b] .. [a,.b,]
M=<|[a,b,] .. [a,,b,]||ai,bie L (8);

[aZI’bZI] b [aSO’bSO]
1<i<30))

be the subset matrix loop groupoid.
Study questions (i) to (v) of problem 69 for this S.

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

[alﬂbl] [azﬂbz]
M= : : ai, b€ Lp(10); 1 <i< 10} }
[al)’bQ] [alo’blﬂ]

be the subset matrix loop groupoid.

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

Obtain some special features enjoyed by special type
topological subset interval polynomial groupoid spaces T,
and T-.

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

ai,bie G={(Z,LU1I),* (3,0)}} }

i=0

M= {i:[ai,bi]xi

be the subset interval polynomial groupoid.
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75.

76.
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(1) Find Ty and T-.

(i) Find all special type subset interval polynomial
groupoid subspaces of T and T.

(iii) Are T, and T~  Smarandache subset interval
polynomial groupoid topological spaces?

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

ai,bie G={(RUI),* 3,-3)}}}

M= {f:[ai,bi]xi

i=0

be the subset polynomial interval groupoid of M.
Study questions (i) to (iii) of problem 73 for this S;.

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

a,bje G= {C(le), *,(10,6)} )}

M= {i[ai,bi]xi

i=0

be the subset polynomial interval groupoid.
Study questions (i) to (iii) of problem 73 for this S,.
Let S; = {Collection of all subsets from the interval

polynomial groupoid

ai,bje G={CZ,UD) (g1, ) *

M= {f:[ai,bi]xi

i=0

(4,3); g/ =0, g; =g, 1% =21 =0}}}

be the subset interval polynomial groupoid of M.
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T7.

78.

79.

Study questions (i) to (iii) of problem 73 for this S,.

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

M= { [a;,b1x'| a;i, b € Ly(11) }}
i=0

be the subset polynomial interval groupoid of M.
Study questions (i) to (iii) of problem 73 for this S,.

Does there exist commutative special type topological
subset interval polynomial loop groupoid spaces which are
commutative with respect to operation N« on T, and T~?

Characterize those commutative topological spaces T, and
T~ of a subset interval polynomial loop groupoid of the
loop Ly(m).
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. . When the subsets of a luep are taken f
they also form only a subset groupoid A
and not a subset loop. Thus the concept ©

__ of subset interval loop is not there,and |
| they only form a subset interval groupoid. |

I..

Subset matrix interval groupoid S using
the loops L_(m) has no S-Cauchy elements :
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