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Abstract
In the present paper , we have introduced some new definitions On D-compact M
Smarandache groupoid , D-compact G Smarandache groupoid and D-compact cyclic G
Smarandache groupoid , we obtain some results related to D-compact M Smarandache groupoid ,
D-compact G Smarandache groupoid and D-compact cyclic G Smarandache groupoid .
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1. Introduction

The notion of groupoid was introduced by H. Brandt [Math. Ann., 96(1926), 360-366 ; MR
1512323] . A groupoid (G,*) is a seét on which is defined anon associative binary operation which
isclosed on G, the groupoid (G,*) isasemigroup if the binary operation * is associative , the
semigroup (G,*) with identity is called amonoid , the monoid which is every element isinvertible
isagroup [3] .

Vasantha Kandasamy [4] , introduced details on a Smarandache structureon aset G means a
weak structure W on G , where there exists a proper subset H of G embedded with a strong
structure S. weinvestigated on D-compact M Smarandache groupoid , D-compact G Smarandache
groupoid and D-compact cyclic G Smarandache groupoid , we obtain some good results related to
these concepts above .

2. Definitions
Definition 1
1- A Smarandache G. groupoid (G,*) isagroupoid which has a proper subset S © G such that
(8,%) is a group (with respect to the same induced operation) .
2- Let (G,*) beaSmarandache G. groupoid , if every proper subset S © G whichis a group is
cyclic then we say (G,*) isaSmarandache cyclic groupoid .
3- Let (G,*) beaSmarandache G. groupoid , if there exists at |east a proper subset § < G which
isacyclic group (untrivial) then we say (G,*) isa Smarandache weakly cyclic groupaid .

L similar to definition Smarandache (weakly) cyclic semigroup [5] .



Definition 2

Let (G,*) be a groupoid and I be an indexed (/ is a finite or an infinite set) , we say that ;

{(M;,*); M; c G,(M;,*) is amonoid, Vi € I}, is a D-cover monoids of (G,*) if G = U;e; M; .

{(Gi,*); Gi < G,(G;*) isagroup,Vi €1},isa D-cover groupsof (G,x)if G = U;g G-

{(G;,¥); G; € G,(G;,*) isa cyclicgroup,Vi € I },is a D-cover cyclic groups of (G,*) if
G = Uie Gi-

Definition 3

Let (G,*) be agroupoid and {(M;,*) ; M; c G ,(M;,*) isamonoid, Vi € I}, is a D-cover

monoids of (G,*) , we say that ;

(G,*) is a. D-compact weakly M Sniarandache groupoid (D-CY¥MS groupoid) if thereisa
finite D-cover monoids of (G,*) .

(G,*) isaD-compact M Smarandache groupoid (D-CMSgroupoid) if for every D-cover
monoids of (G,*) thereisafinite sub-D-cover monoids of (G,*) .

(G,*) is aD-cempact weakly Lindeloff M Snarandache groupeid (D-CWLMS groupoid) if
there is a countable D-cover monoidsof (G,x) .

(G,*) is D-compact Lindeloff M Smarandache groupoid (D-CLMS groupoid) if for every
D-cover monoids of (G,*) thereis a countable sub-D-cover monoids of (G,*) .

(G,*) isaD-locally compact M Smarandache groupoid (D-LCMSeroupoid) if for every
element x of G thereisasubset G, of G include x, suchthat (G,,*) 1s @ monoid with
respect to the same operation *on G .

(G,*) isaD- strong locally compact M Smarandache groupoid (D-SLCMS groupoid) if for
every element x of G (except the unite element) there isaunique subset G, of G include X,
such that (G,,*) 1ISamonoid with respect to the same operation * on G .

Definition 4

Let (G,*) beagroupoid and {(G;,*) ; G; € G, (G;,*) isagroup,Vi € I}, is a D-cover

groups of (G,*) , we say that ;

1-

(G,*) is a.D-compact weakly G Smarandache groupoid (D-CW.GSgroupoid) if thereisa
finite D-cover groupsof (G,*) .

(G,*) isaD-compact G Smarandache groupcid (D-CGS groupoid) if for every D-cover
croups of (G,*) thereisafinite sub-D-cover groupsof (G,*) .

(G,*) is aD-cempact weakly Lindeloff G Smarandache groupoid (D-CWAGSgroupoid) if
there isacountable D-cover groupsof (G,x) .

(G,*) is D-compact Lindd0ff G Smarandache groupoid (D-CLGS groupoid) if for every
D-cover groups of (G,*) thereisa countable sub-D-cover groups of (G,x) .

(G,*) isaD-locally cempact G Smarandache groupoid (D-LCGS groupoid) if for every
element x of G thereisasubset G, of G include X, suchthat (G,,*) isa group with
respect to the same operation *on G .

(G,*) isaD- strong locally compact G Smarandache groupoid (D-S.CGS groupvid) if for
every element x of G (except the unite element) thereisaunique subset G, of G include x,
such that (G,,*) 1Sagroup with respect to the same operation *on G .

Definition 5

Let (G,*) be a groupoid and {(G;,*) ; G; € G, (G;,*) is acyclic group,Vi € I}, is a D-cover

cyclic groups of (G,*) , we say that ;



1

(G,*) isaD-compact weakly cyclic G Smarandache groupoid (D-CWCGS groupoid) if there
is a finite D-cover cyclic groups of (G,*) .

(G,*) isaD-compact cyclic G Smarandache groupoid (D-CCGS groupoid) if for every
D-cover cyclic groups of (G,x) thereisafinite sub-D-cover cyclic groupsof (G,*) .

(G,*) is aD-compact weakly Lindeldff cyclic G Smarandache groupoid (D-CWLCGS
oroupoid) if thereisacountable D-cover cyclic groupsof ( G,*) .

(G,*) is D-compact Lindeloff cyclic G Smarandache groupoid (D-CLCGS groupoid) if for
every D-cover cyclic groups of (G,*) there is @ countable sub-D-cover cyclic groupsof (G,*).
(G,*) isaD-locally compact cyclic G Smarandache groupoid (D-LCCGS groupoid) if for
every element x of G thereisasubset G, of G include x, suchthat (Gy,*) 1sacyclic
group with respect to the same operation = on G .

(G,*) isaD- strong locally compact cyclic G Suarandache groupoid (D-SLCCGS groupoid)
if for every element x of G (except the unite element) there is aunique subset G, of G
include x, suchthat (G,,*) 1s a cyclic group with respect to the same operation * an G .
Definition 6
Let (G,x) beagroupoidand (H,x) beasubgroupoid of (G,*) . Then we say that ;

(H,*) is a.Smarandache G. subgroupoid (Smarandache cyclic subgroupoid , Smarandache
weakly cyclic subgroupoid ) ,if (H,*) isaSmarandache G. groupoid {Smarandache cyclic
groupoid , Smarandache weakly cyclic groupoid ), respectively .

(H,*) isa D-CMS subgroupoid (D-CWMS subgroupoid , D-CWLMS subgroupoid , D-CLMS
subgroupoid , D-LCMS subgroupoid , D-S.CMS subgroupoid ),if (H,*) isa D-CMSgroupoid
(D-CWMSgroupoid , D-CWLMS groupoid , D-CLMSgroupoid , D-LCMSgroupoid ,
D-SLCMSgroupoid ) , respectively .

(H,*) isa D-CGSsubgroupoid (D-CWGS subgroupoid , D-CWLGS subgroupoid , D-CLGS
subgroupoid , D-LCGSsubgroupoid , D-S.CGSsubgroupoid ) , if (H,x) isa D-CGS
groupoid (D-CWGSgroupoid , D-CWLGSgroupoid , D-CLGSgroupaid , D-LCGS
groupoid , D-SLCGSgroupoid ) , respectively .

(H,*) isaD-CCGSsubgroupoid (D-CWCGS subgroupoid , D-CWLCGS subgroupoid ,
D-CLCGS subgroupoid , D-LCCGS subgroupoid , D-SLCCGSsubgroupoid ) , if (H,*) isa
D-CCGS groupoid (D-CWCGSgraupoid , D-CWLCGSgroupaid , D-CLCGSgroupoid ,
D-LCCGS groupoid , D-SLCCGS groupoid ) , respectively .

?Definition 7

Suppose A is non-empty set and (G;,*;) isa groupoid for each A € A . Their product is

[Trea Gy with multiplication givenby (x ® y) = x; *3 y; foreachx; ,y; €Gand 1 € A.
If G,=G ,vA€ A ,thenwedenotedthat G =[], G; .

Definition 8

Let (G,*) and (G ,¥) are two groupoids , we say that

f:(G,%) = (GF) isagroupoid homomorphism if f(x * y)=f(x) * f(y) Vx,y € G .

f : (G,*) = (G,%) is a groupoid isomorphismif f is a bijective and groupaid hemwaemarphism.

(G,*) is an isomorphic to (G ,¥) , denoted that (G,+) = (G,*) , if there is a groupoid

isomorphism f: (G,x) - (G*).

2 See [5], p54.
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M ain Results
The prove of al the following lemmas are direct from definitions .
Lemma 1l
If (G,*) isaSmarandache cyclic groupoid , then (G,*) isa Smarandache weakly cyclic
groupoid .
If (G,*) isa Smarandache weakly cyclic groupoid , then (G,*) isa Smarandache G groupoid .
Lemma 2
If (G,*) isaD-CMSgroupoid ( D-CGSgroupoid , D-CCGSgroupoid) , then (G,*) isa
D-CWMSgroupoid ( D-CWGSgroupoid , D-CWCGSgroupoid ) .
If (G,*) isaD-CMSgroupoid ( D-CGSgroupoid , D-CCGSgroupoid ) , then (G,*) is a
D-CLMSgroupoid (D-CLGSgroupoid, D-CLCGSgroupoid) .
If (G,*) isaD-CWMSgroupoid (D-CWGSgroupoid , D-CWCGSgroupoid ) , then (G,*) is a
D-CWLMSgroupoid (D-CWLGSgroupoid , D-CWLCGSgroupoid ) .
Lemma 3
If (G,*) isaD-S.CMSgroupoid ( D-SLCGSgroupoid , D-S.CCGSgroupoid ) , then (G,*) is
a D-LCMSgroupoid (D-LCGSgroupoid , D-LCCGSgroupoid) .
If (G,*) isaD-CLMSgroupoid (D-CLGSgroupoid , D-CLCGSgroupoid ) , then (G,*) is a
D-CWLMSgroupoid (D-CWLGSgroupoid , D-CWLCGSgroupoid ) .
If (G,*) isaD-CWLMSgroupoid (D-CWLGSgroupoid , D-CWLCGSgroupoid ) , then (G,*)
isa D-LCMSgroupoid (D-LCGSgroupoid, D-LCCGSgroupoid ) .
Lernma 4
If (G,*) isaD-CCGSgroupoid (D-CWCGSgroupoid , D-CWLCGS groupoid , D-CLCGS
groupoid , D-LCCGSgroupoid , D-SLCCGSgroupoid ) , then (G,*) isaD-CGS groupoid
(D-CWGSgroupoid , D-CWLGS groupoid , D-CLGS groupoid , D-LCGSgroupoid ,
D-SLCGSgroupoid) .
If (G,*) isaD-CGSgroupoid (D-CWGSgroupoid , D-CWLGSgroupoid , D-CLGS groupoid ,
D-LCGSgroupoid , D-SLCGSgroupoid ) , then (G,*) isaD-CMSgroupoid (D-CWMS
groupoid , D-CWLMSgroupoid , D-CLMSgroupcid , D-LCMSgroupoid , D-S.CMS
groupoid ) .
The following theorems are direct from definitions and order of groupoid ,
Theorem 1

If (G,*)isafinitegroupoid, then the following are equivalent ;

(G,*) 1IsaD-CMSgroupoid,

(G,x) isaD-CWMSgroupoid,

(G,*) isaD-CWLMSgroupoid ,

(G,*) isaD-CLMSgroupoid,

(G,x) isaD-LCMSgroupoid .
Theorem 2
If (G,*)isafinitegroupoid, then the following are equivalent ;
(G,*) isaD-CGSgroupoid,
(G,*) isaD-CWGSgroupoid ,
(G,*) isaD-CWLGSgroupoid ,



4) (G,*) isaD-CLGSgroupoid,
5  (G,x) isaD-LCGSgroupoid .

Theorem 3

If (G,*)isafinitegroupoid, then the following are equivalent ;
1) (G,*) isaD-CCGSgroupoid,
2) (G,) isaD-CWCGSgroupoid,
3) (G,x) isaD-CWLCGSgroupoid,
4) (G,*) isaD-CLCGSgroupoid,
5  (G,*) isaD-LCCGSgroupoid.

3Theorem 4

Any D-compact group isa D-CGSgroupoid .
Proof .

Let (G,*) isaD-compact group so any D-cover group of the group (G,*) thereisafinite sub-
D-cover group of (G,*) , but any group isagroupiod so (G,*) isagroupoid and any D-cover group
of (G,*) there exists a finite sub-D-cover group of (G,*) , therefore (G,*) isaD-CGSgroupoid . O

“Let No(Z,) ={(a,b); a,b € Z,} thecollection of all open natural intervals,
N.(Z,) = {[a,b]; a,b € Z,} the collection of al closed natural intervals,
Noc(Z,) = {(a,b] ; a,b € Z,} thecollection of all open-closed natural intervals , and
Neo(Zy,) = {[a,b); a,b € Z,} the collection of all closed-open natural intervals.

Theorem 5

If pisaprimenumber, then (N,(Z,),x,) is aD-CCGS groupoid .
Proof .

It is clear that (N, (Z,),X;) is a groupoid and

No(Z,) = {(a,b); a,b € Z,\{0}} U {(0,b); b € Z,\{0}} U {(a, 0); a € Z, \{0}} U {(0,0)},

and we know thet ({(0,0)}, x,), ({(a,0); a € Z, \{0}}, X,) and ({(0,b); b € Z,\{0}} , X,)
are cyclic groups . From theorem 2.7 in [6] we have ({(a,b); a,b € Z,\{0}} , X,) isacyclic
group . Therefore (N, (Z,,),%,,) is aD-CCGS groupoid . 0

Remark 1

We can in the theorem 5 replace N, (Z,,) by N:(Z,) or Noc(Z, ) or No(Z, ) and still the
theorem true .

Theorem 6

If (G*) = (G*),then(G,*)isaD-CGSgroupoid < (G,*)isa D-CGS grouipoid .
Proof .
(=) Let (G,¥) beany D-cover group of the groupoid (G,¥) = G = U G, ,but f is an
isomorphism = f(G) = G = Uje; G, = G = f'(Uje; G) = Uier f71(G) , and f71(G) is a
group Vi € I, but ( G,* ) is a. D-CGS greupaoid so there is a finite set | such that

3 Déefinition of the D-compact group in [1]
4 See [6]



*6=Uj f(G)=f"(UjeyG) = G=f(6)= f(f_l(UJ'E] 5;)) = Ujg; G and (G¥)
isagioupVj €] = (G,*)isaD-CGS groupuid .

(&) Let (Gy,*) be any D-cover group of the groupoid (G,*) = G = Ui G; ., but f isan
isomorphism = G = f(G) = f(U;e; Gi) = Ui f(G;) ,and f(G;) is a group Vi € I, but (G,*)
isa D-CGS groupoid so there is a finite set J such that

° G =Ujes 1(6) = FUjes 6) =6 =F1& = F(f(Ujey G}')) = Ujes Gj and ((Gj,%) is
agoupVj €] = (G,*x)isaD-CGSgroupoid. O

Corollary 1

1- If f:(G*) — (G,*) isan isomorphism and ( H,* ) isaD-CGSsubgroupoid of ( G, ) ,
then f(H) is a D-CGS subgroupoid of ( G,%) .

2- If f:(Gx) — (G*) isanisomorphism and ( S,*) isaD-CGS subgroupoid of (G,*) .
Then f~1(S) is aD-CGS subgroupoid of (G,*) .

Theorem 7

If (A4,%)isagroup and (G,*) is a D-CGS groupoid , then (4 x G, ®) isa D-CGS groupoid .
Proof .

Let {(AXG,®); G;cG,(AXG;,®)isagroup,Vi €1} beany D-cover group of
(A% G,®),where (G;,*) isagroupsand A X G = U;e;(A X G;) = A X (Ui Gi) = G = Ui G;
, but (G,*) is a D-CGS groupoid , so there is a finite set ] such that G = Uj¢; G; , and hence
AxG=A%(UjgG)=Ujg;AXG = (AXG,Q)isaD-CGSgroupoid. O

Theorem 8

If (G,*)and (G,*) are two D-LCCGS groupoidis , then (G x G, ®) isaD-LCCGS groupoid .
Proof .

Let (x,y) EGXG= x € Gandy € G, but (G,*) isa D-LCCGS groupoid = 3G, € G
suchthat x € G, and (G,,*) is a cyclic group , also (G %) is a D-LCCGS groupoid = 3G, € G
suchthat y € Gy and (Gy,* ) isacyclicgroup. = (x,¥) € Gy X G, S G x G and Gy X Gy isa
cyclicgroup = (G x G,®) iseD-LCCGSgroupoid . O

Theorem 9

If (G,*) and (G,¥) are two D-CGSgroupoids, then (G x G, ®) isaD-CGSgroupoid .
Proof .

Let (G,*) and (G,*) are D-CGS groupoids = there existsaD-cover group of (G,*) say
{Gg}aea and a D-cover group of (G,%) say {Gp}pes
"= GXG = UgeaGa) X (Upep Gp) = Ugeaper(Gy X Gp)
= {G, X Gplacapep 1S & D-cover group of (G X G, ®) .

Let {W;};c; be any D-cover group of (G X G,®) = G X G = Ui, W, ,suchthat M =
U; X V; , where {U,;};e; and {V;};¢; are groups with respect to the same induced operations * and * ,
respectively . But (G,*) isa D-CGSgroupoid, so thereis aD-cover group of (G,*) contains
{U;}ie; which have a. finite sub-D-cover group (i.e. thereisafiniteset J ) suchthat G = Uje; U,
let U, € {Uj}je; = {Uj, X Vi}ies i1s a D-cover group of the D-CGSgroupoid (‘uh X G,Q®)

5 See [2]
6 See [2]
7 See [2]



( from Theorem 7 since (U;,,* ) is a group and (G,* ) is a D-CGS groupoid ) , so thereis afinite set
S such that Uj, X G = Uges(Uj, X Vs) = Uj, X (Uses Vs)
= UjEj(uj X (USES Vs)) = (UjEj uj) X (USESVS) =GxG
= GXG= (UjEj uj) X (UsesVs) = Ujes ses (uj X V) .
Therefore G X G is aD-CGSgroupoid. O
It is easy to prove the following Corollery ;
Corollary 2
If (G,*) isaD-CGSgroupoid ,then (G? ®) isaD-CGSgroupoid .
By induction we can prove the following theorem,
Theorem 10
The product of any finite collection of D-CGSgroupoids is D-CGSgroupoid .
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