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Abstract:

In this work, we introduce new kinds of topological groupoid which are source proper groupoid
, Submersive groupoid , and use them to construct a new kind of groupoid space which are source
proper group space and submersive group space . The main objective of this paper is to find new
relationships between these types written as proposition and can be usedin the field of algebraic
topology.
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1. Introduction:

The main objective of this research is to study certain types of topological groupoid, which is source

proper groupoid, denoted by (SC-groupoid), submersive groupoid,denoted by (SSC-groupoid),source
proper group-space ,denoted by(SC T'-space )and submersive group-space denoted by (SSC T'-space
)and also some properties of these groupoids are studied. The category C contain for:(i) The class for
objects. (ii) If t € morphism (S, L) with domain S and range L, we write r: S — L for all arranged pair
of things S and L. (iii) A function that associates two morphismsr: S — L andt4: L — H their composite
r,or: S —» H for all ordered triple of objects S, L, and H. This satisfies the following axioms:(1) The
associative axiom: letv:S - L,vy:L - H ,t,: H = K then 1, (1) = (1, 17) r.(2) the identity axiom
of all objects L there is the morphism I,: L — L where letr: S — L, implies [;x = r,and iftr;: L - H,
then r;1;, = 14[5].The category of continuous maps and topological spaces that is denoted by T[3].A
groupoid be the pair of sets (N,M) where be get: (1) onto functions a:N - M, B: N > M they
are called respectively, a source function , a target function . (2) one-to-one function w:M -
N known as the object inclusion with aow = I, , fow = Iy, where [, : M - M .(3) A partial
composition A in N . A compositional rule for the set N * N isdefinedas N x N = {(nq,n;) € N X
Nla (ny)=pf(n,)} "fiber product of B and a over M" st :(i) A(n,A(ny,ny)) =
A(A(ny,n2),n2), ¥V (M), (ng,nz) € N = N.(ii) a (4 (ng, nz)) = a (nz), B(A (ny, n2))=F(ny) for
each (ny,n,) € N % N.
(iii) A (ny,w(a(ny)))=n,; and 1 (w(P(ny)), n; )=n,, forall n; € N. (4) A bijection 5: N - N
known as the inversion of N satisfying:(a)a(5(n,)) = B(ny), L(6(ny)) = a(ny)), for all n; €
N.(D)A(6(n,), ny)=w(a (n1)), A(nq, §(ny))=w(B(n,)), foralln, € N. We they note §(n,)= (ny)
! known an inverse for element n; € N ,w(x) =x known a unit for element on N associated
into an element x € M. We will take notes (n,,n,)= n;n,. We say that N is a groupoid on
M or N is known a groupoid M be known of base.
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We call say this is N be the groupoid in M [7].see[8] Forevery s € S, [[ses xS P—S>xs such that

Ps(x) = xs, forever s € [[ses xs, Ps is called the projection map[7]. The morphism for groupoids be

the pair for function (u, 1o): (N, M)—>(N,M) where do u = p,oa, Bou= .08, u(A(n,n)) =

A(u(n), u()) forall (n,n) € N = N [3]

If (u,po): (N, M)—( N, M) is the morphism for groupoids implies a kernal of u be a set ker u =

{neN| () € wr(}2].

2. On Topological groupoid: Definition(1):[1]Suppose r: S — H , r;: L — H is continuous maps, when

S, L and H be topological spaces .Then the fiber product of rand t; isSFL  ={(s,1): x(s)= r; ()}
which is a sub space of S}L . i.e, the next diagram :

SEL ———>

3 . (1)...is commutative
in T where

L~ - H

Ty =pry | sxL TP | sx, ,and T the category of topological spaces and continuous maps. The shape
( 1) result an universal property ,i.e, let K denotes any topological space. and r,: K—S, r,: K—L both
continuous functions in T s.tr o r, =1y o 1, then there exist a unique continuous function§ : K - S X
L making the following diagram:

K
NG

2
SIL—t—>
fJ/ E r

I

The definition of the function 6 is 6(b) = (rz (b),r, (b))for every b € K.In(1),ifr
is injective or surjective map so is t and the same thing applies to r; and r;.

Definition (2):[2]
Suppose S, L is topological space Then r: S — L be call proper ,let a function t X I; : § X
H — L x H is closed for all topological space H and t is continuous .

Proposition (3):[4]
Letr:S — L be continuous injective function then r is proper function if and only if r is closed function
and r is homeomorphism of S on to a closed subspace of L.

Proposition (4):[2]
If we define a proper function r: S — L, implies a restriction for r into closed of subset B for S be the
proper function of B into L.
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Remark (5):[3]

If (N, M) is any groupoid, then:

(1)The subset of N denoted by N, = a*(x) is known as the a-fiber at x € M.

(2)The subset of N denoted by ,N = g*(y) is called the 8 -fiberate M .

(3) yNy = NxnyN aset for elements in N s.t have y as a target and

X as a source

(4) The function : N - M x M; t(n) = (B(n), a(n)) is known as the transitor of N and , N, = T
Yy, x), forevery x,y € M.

Definition (6):[2]

The topological group spaces be the set 7"containing structures:

(1) T be the topological space .

(2) T is a group.

The inversion law v: T — Tand the composition law y: T x T — T are both continuous.
Definition (7):[2]

If S is a topological space, T is the topological group. The left action for 7" into § be the continuous
functionm: T x § — § with the following properties:

(1) (e,u) = u, forallu € S where e is the element of identity in 7.

2 7 (a,m (h,u)) = w(y(a, h),u),Vu € §,where y is the law of composition of 7.

The action mr and the space § is known as group space and indicated by T -space more specifically (left
T - space).

Definition (8):[4]

If S beaJ -space then:

(1)The orbit of u € S is defined as orb(u) = (u,T) = {m (u,a): a € T } and the collection of §
orbits is known to as orbit space and represented by S/ T .

(2) The stabilizer of u € § is the set of

(2) The stabilizer of u € § is the set of elements in T that fix u. stab(u) =T, = {a € T |n(a,u) =
u}.

(3) S is free T-space if the action of T on § is free.

Definition (9):[6]

Let § be a T -space. An action = of 7 on § is said to be:

(1) Transitive if orb (u) =S forall €S .

(2) Trivial if ker = T .

(3) Free if the stabilizer of every element is trivial, i.e. stab(u) = {e}, forall ues .

Theorem (10):[1]

If § is Hausdorff space and S be 7" -space with 7 compact and then:
(1) § / T is Hausdorff .

(2) The law of action : S X T — § is a closed map.
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(3) § / T is compact if and only if § is compact
(4) The map ¢: § - S /T is proper.

Definition (11):[6]

The topological groupoid be the groupoid (N, M) with topologies onto , M s.t a functions 8: N - M,
a:N-> M,w:M - N, :N * N - N and §: N— N are continuous functions where N * N has
theN x N subspace topology . A topological groupoid is denoted by TG.

Definition (12):[3]
A morphism of TG is morphism of groupoids (f3, f2): (N, M) = (N;,M;) such that f; and f, are
continuous.

3. SC-groupoid , SSC-groupoid , SC T -space, SSC T -space
Definition (1):[1]
TG known as the source proper groupoid ((SC-groupoid)) if:
(1) The base space M is a Hausdorff.
(2) The map «: N—M is a proper.

Proposition (2):[1]
If (N, M) be an SC-groupoid then the functions w: M —N, f: N—>M and w: M—N are proper.

Definition (3):
If (N, M) be an SC-groupoid then the function &,.: N, X N, X N, = N, is defined as &, (nq,n,,n3) =
A(ny,8(ny.n3)) is proper map, for every x € M.

Definition (4):[1]

A T -space S is referred to as source proper group space ((SCT -space)) if:
(1) S is free T-space

(2) The action groupoid (S x T,8) is SC-groupoid.

Definition (5):[4]
Let (fy, fo): (N;,M;) — (Ni,M;)and (&,,&,): (N, M,) = (N, M,) each are proper functions,

implies a direct sum(&; @ &6, D &): (N, ® Ny, M; @ M,) —» (N, @ N, M; @ M,) be proper
functions.

Proposition (6):[2]
Let (S, @, M) is the cartan principal bundle implies Sx§/ T be the TG of base M. A pair (Sx§
/ T, M) is known as the Ehresmann groupoid.

Proposition (7):[4]
The function &*: 8§ —T is continuous if S be SC T -space.
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Proposition (8):[4]

If (N, M) be an SC-groupoid then the a-fiber space N, is SC, N,-space, for all xeM.

Definition (9) :

A transitive SC-groupoid (N, M) is known as submersive groupoid (SSC -groupoid), when the function
Bx: N, X N, —M is submersion for every x eM.

Example (10) :

Every compact transitive TG on discrete space M is SSC-groupoid. Since for all ne N, then U = { 3,
(nq, ny) } is a neighborhood that is open in M. B, (n,, n,) and the constant map v: U—-N, ,
v(Bx(nq, ny)) = nq ny, is continuous right inverse to g,: N, X N, ->M

Definition (11):[1]
An SCT -space § is called submersive group space "SSCT -space" if the map ¢:§ —»S§/T is
submersion.

4. The results of SC-groupoid and SSC-groupoid
Proposition (1):

If (N, M) be an SC-groupoid then the function &x:N, xN >< N, — N, defined by(ny,n,, ...,n,) =
A(ny, 6(ny. ....ny)) is proper map, for every x eM.
Proof:

Consider the following diagram:

NyxN, X ..X Ny Xy N
<n.time—

\ W&

NyxN, X .. XN —>N,x ..

-3

N, C {w(x)}

In which C, 0P, (n, h) = C,01 06o(I1x5)(n, h) where C, is the constant function,&be the permutation
function and, w (x) be identity element in , N, and N, x N, X ... X N, X, N is the fiber product of £,

and g over M. Hence there exists a unique morphism

W, i Ny x Ny XX Ny Xpg NNy xNye X ... X Nyis given by v, (ny, 1, ..., ny) =
Cntimes’ «n. tlme—>

(A(8(ny).ny), ...ny) by the universal property of fiber product making T commutative over

the whole diagram. Now, consider the following diagram:
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N.xN, X ..XN,
« n.time—

\9& (1D, ® .... Bay)

N, XN, Xy N—> N

| 2!

N, ——> M

x

In which foAo(Ix6)(nq,n,,...,n,) = PxoPri(ng.n,.....n,), since S(A(ny, §(ny.n,.....ny))) =

p(ny). Hence there exist a unique morphism 6,: Ny X N, X ... X Ny, >N, X N, X ... X N, ;IN, given

by 6, (ny.n,.....ny) = (A(ny, §(ny.ny. ....ny)),ny ) by the universal property of fiber product making
Cx

the whole diagram commutative in T.
Clearly 6oy, =1 and w00, =1 Hence &, is homeomorphism an then&,:N, X ..X
Ny , & (ng.ny. ....ny) =then &: Ny X Ny, X ... X N, , &, (ng.ny..o.np) =

A(ny, 8(ny. ....my)), V(ny,ng, ..., ny) €Ny X Ny X ... X N, ,is proper map (Propositions(2,4)), since

N, X N, X ... X Nx;;N = ((BX ..X B)x X f)1(4M) is closed subspace of N, x N, X...x N.

Proposition (2):

Let S; be SCT -space, i = 1,2, ...,nthen @~ S; is SCT -space.

Proof:

Definey : @/ S; X T = @®=,S;byy((u;®u,® ... Buy),r) =

(1 (uy, 7)) BT, (Uy, )P ... BT, (u, 7)) for every (u;®u,® ...0u,) € Bi=,S; and r € T, which is
continuous . Where m; is a law of action of T on §;,i = 1,2, ..., n.

Now if w((u1®u,® ... 0uy,),r) = (U1 Pu,® ...0u,) then r = e since §; is free T -space, i =
1,2,...,n. Hence @}-,S; is free T -space and the action groupoid ((®}L,S;) X T,B[=,S;) is SC-
groupoid since @i-;S; is a Hausdorff (S 1, § ... S, are Hausdorff) and the source
map:a: (B ,8;)XT - @, S;; aA(u1Bu,® ... Buy,),7r) = (L BU,d ... Ou,) =

(q (ug,7) By (uy, 7)® ... B, (uy, 7)) be proper by using a next commutative diagram into T:

(v, ®a,® ... 0a,)
G XTB(S XT)D .. B(Sp X T) — 5(5,B5,8 ...0S5,)

Is,e50..@5,

(51858 ... §3n) x T > (5,050 ...85,)

The map defined by: f:f((uy, 1) Uy 1) ® ..., (Uy, )= (U BuU,D ... Bu,), ) which is
(51905, ....8S,)
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surjective continuous since

Pri,2,3,.n

f=EXTB(SXT)D ...B(S, X T) i ($1985:D ....BS,) T ——5 (81985, ....BS,) T
(U, 1) O(up, 12) @ . O (up, 1)) — (W OUD ... BUy), (14,72 -, ;) =
(U1 ®u,® .... Duy), 1) Therefore (S:BS, P .... BS,,) is SCT-space.

Proposition (3):

Let S; be SCT -space, i = 1,2, ...,n then @}, S; is SCT -space and the collection of every orbits N =
@i-,S;/ T is SC -groupoid of base M = §;/T,i = 1,2, ..., n with identification topology associated to
the morphismhh  7: @1, S; >®-,S;/T, n( ug, uy, ..., uy )=[(uy, uy, ..., u, )]

Proof:

Since®}L,S; is SCT -space (Proposition(4,2)).By v (®-,S;)xT—>®L,S; defined by v
(BB ....Buy,),T) = (@(uy, 1)) Where m; is the law of actionof T onS;,i = 1,2, ..., n.To show
that (N = ®L,S;/T .M = &;/T,i=12,..,n) is an SC-groupoid.(1)(N = ®]-,S;/T,M = S;/
T,i =1,2,..,n)is TG since the functions «+ and § are continuous functions and 4 is continuous and
then « is continuous since the function @7, ¢;: @, S; =8, /TBS,/TD ... DS,/ T is constant on the
identification function's fibers, . Consequently, unique morphism exists t= 7: N>®[-,M; in T If
There is a commutative relationship in T in the following diagram:

;;151' N

Dl \I/ @ <

n
i=1Mi

i P
by way of the identification function 's universal property, so &: N = ®}-,8;/ T 5 B M; S M, is
continuous and g is continuous, because S = «o06. (2) The base space M = §;/T ,i=1,2,..,n isa
Hausdorff (Theorem (2,10)).(3)To prove the source function «: @®L,S;/T—>S;/T,i=1.2,..,n,
o([(u,Pu,®B...Bu, )]) = ¢@,(u,) is proper. The map T S {(uLLBU,D ...Bu,,uy)}xT

lf: Y((u U, ® ... ®uy, u,), T) is continuous and then all orbit y ((uig ...g uy), T7) is compact (T is
compact) s.t w'=w[{ (u;®u® ...uy, u,) X T} . But a-fiber space, however Ny, () = a (¢ (u,))
is closed subspace of w( (U ®u,® ...0u,,u,),T)since §i/ T, i =1,2,...,n is Hausdorff (Theorem
(2,10). Hence, a-fiber space N(p(uo)is compact for all u, eSi, i = 1,2, ...,n. Hence, a fibers of « be
compact. To prove that the function « be closed, the function fY:S§;—»>N®W),i =12, ..,n

defined by f, (u;@u,® ... Ou,) = [(uy, u;BuD ... Duy, ) | is homeomorphism. Thus 81, S>,..., Sn
are compact (N, )are compact) and then §i/ T is compact, i = 1,2,..,n. Consider the commutative

diagram that follows in T:
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S JTBS,TD .. @Ss) T—L—> S/ T

where the 77, @7, ¢; will be closed (Proposition (2,4)) B, is closed. Thus, the function o is closed.
Thus, the function « is proper and then (®-,S;/ T, S»/ T) is an SC-groupoid.

Proposition (4):
If (N, M) be an SC-groupoid then the o-fiber spaces @i, Ny, and EB}‘ZlNyj are isomorphic group

spaces for any any ne,, N .

Proof:
@ {1 Ny, is SCNy-space and @ j_, Ny, is SC,N,-space @ i=1 Ny, (Proposition (3,8)).

Homeomorphic to @ 7_, Ny, bY Rs(n, ny...np): Nx1®Noz @ .. ®Nyz —>

Ny ®Ny2, @ ... BNy,

RS(nl ,nz...,nn)(h1@ h,® ...® hy) = A(n1,n2,...,nn'/1(h1@ hy® ...® hy, 5(“1,”2,...,;

ny))), Vertex group , N, isomorphic to the vertex group ,, N,, using inner automorphism

Ly ny.iny) (M@ ho® ... ® hy) = A(ny, 1y ...,y A(R1 D 7y ... hy, 6(nyn 1)) and the

next diagram be commutative into T:

A
Ny, BNy, ® .. BNy, X xNy %WHEBNXZEB BN,

R"S(m-nzw-unn) X [n[”rn:z---‘”n) S Rﬁ
(np.ny,..ny)

A,
Ny, BNy, 8 .. BNy, X N, ——>N, &N, & . BN;, XN,

Ny, ON,, @ .. ON,,

Where Al:Mle Ny, ®...0Nx,, Xx Ny

and, = A|N¥1@Nyz®--®NyanNy'

Hence the pair

(Rg (Mymymy)’ I, (Tl1,nz.---.nn)) represent an isomorphism of group spaces.

Proposition (5):

Suppose S; @S, is the SCT -space , S;®S, is the equivarient space for S;®S,, let S;®S, is a

Hausdorff space and r,: §; @S, — S1@S; is continuous function then (S{®S3) s/ (S10S,) is the
1 2

fiber product of equivarient function r; and r, over §;®S;.
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Proof:

Let 7' &(810S7) 5 g5, (51052)) X T—>

(51052) 5, s, (51052 by

' ((ug, uz), (ug, uz), @)=((uy, u3), 7 ((uy, uy), @)) where 7 be a law action for T onto S,@®S,. n'be
the continuous action for 7 onto (S1@S;) srg/(S1DS2),

(D7 ((uy Ouz), (1 Sup) €)=(u; Sy |

(1 Dz 8))=((uy Buz), (us Buy)) since w (uy Suy), €) = (uBuy,) for

every ((ul@u;), (uléBuz)) € (ul@u;)gl,:sz, (u,0u,).(2) o'

((ul@u;), (uy ®uy)),u(ry, m1))=( (ui@u;),n( (uy®uy),A(ry, 11))=

((W®up) , 7 (m (W ®up) 1) m2)= 1" (1" (( (u1Buz),(u1@uz) ,71),72), where 4 is law of
composition.(3) If 7" (((u1®uy),(uy ®uz))1)=( (uyOuz),(u1 Ouz)) =7 (U1 Buz) 1= (uOuy) =
r=e, since §;®s, is free T"-space. (4) Consider the following diagram:

x

(5;@5;)5{@55(51@52) X T

x

5.DS,
(si@s) 2

($5185)=> (5,85,)

S

(S;@5,)———= 5,85,
I

In which ry o o (P, X idy)((uy®uy), (U, ®uy),r)

=1, o P; ((u;®u,), (u;®u,),r). Hence there exist a unique morphism 8 = n' :

(8:95,) S{;SZ, (8108,)) xT —(5,8S,) 51,;52, ($,0S,) given by 7’ ((u;@®uy), (U Ou,),r) =
(w1 Buy),

n( (518S;),7)) making a whole diagram commutative into T by an universal property for fiber

product. Hence (5{6952) s;és' (5:9S,) is free T-space. To show that action groupoid
2
(($1853) Siéé‘z’ (5:0S8;) X T, (5:08S,) 51,;;52, (8,8S,) ) is SC-groupoid. (5;®S,) is Hausdorff

space and (§; DS, ) is Hausdorff space (Definition (3,4)). Hence (S{@S;) s{gasz’ (§:9S,) is Hausdorff

Copyright © 2023. Journal of Northeastern University. Licensed under the Creative Commons Attribution Non-
commercial No Derivatives (by-nc-nd). Available at https://dbdxxb.cn/

72



Journal of Northeastern University
Volume 26 Issue 01, 2023

space (subspace of Hausdorff (S;@s, ) st 352’ (§,8S,).The fibers a~1(u; ®uy,) = { (u;Bu,)}T of a
source function for the action groupoid (($;BS,) X7 (5:@S,)) are compact since (5,BS,) is SCT-
space, but {(u;®u,)}xr=T hence a source function for an action groupoid
(8,0S5) 51,352, (8:08,) X T,(8,8S,) s;ésg (S,@S,)) is proper.(Proposition (2,4)).

Proposition (6):
Let (N, M) be an SSC-groupoid then N, @ N, is SSC, N, -space, for all xeM.
Proof:

N,, and N,, are SC,N,-space, (Proposition (3,8)).

Gy, DGy, is SC,Ny-space, (Proposition (4,2)).

To show that the function ¢, : N, @N,, >N, @©N,,/«Nx is submersion, for every x eM.The maps
Ox, * Pyt Ny, ONy, >Ny ON,, / Nk and By : N, ®N,, »M;@DM,are both identification function
(B, is surjective proper function,( Proposition (3,2))and Proposition (2,4))) and constant on each other's
fibres. The dotted arrows in the figure below:

Pz, B9
NX1$ NXz - = NXleaNXz/xNx

Bu @ Nx

M, &M,
existing, are unique into T by universal property for identification , a function nx be provided by
Nx (0x, D@y, (M1,12)) = Bx (Nq,13). Now, to show that the function
@x, By, Ny ®N, -N, ®N, /Ny is submersion. unique in T.
Let(n, @ n) € Ny, ®Ny,, ¢x, s, (11 1) € Ny, ®Ny,/ Nos 1 (0, D0, (1 B 1)) =
Bx(ny,n,) € M;®M, then there is an open neighborhood Uy, n,) Of Bx(ny,n;) in M;@®M, and
continuous right inverse v:U—N, @Ny, to fy: Ny ©N, —-M;@®M, such that vop, (n,® n,) =
(n1® ny,), (B, is submersion (N, M) is SSC-groupiod).

. , _ Nx v ’
Now define v’ i, @n,): 7, ' (Ua,en,)) = Umyen,) = Nx,®Ny, by V' @n,)(@) = von, (a) where
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1, (U, @n,)) is open neighborhood of ¢y @¢,, (n;®n,) in Ny @ Ny, /xNx. V', @, IS continuous
and (¢x, DPx,)0V (n,0n,))(@) = (@x, ®Px, )Jovon,(a) = 77 01 0((9x, DPx,) 0von,(a) =

17 00 v0(@x, Bpy,) (@) = 17 o (a) = a

And V'(nleanz)(‘le@fpxz)(m@nz)) = VO??x(‘le@(sz (n1@®n;)) = vofy(n®ny) = n.

Proposition (7):

Let (N, X N, X ...X N,, M; X M, X ...X M) be transitive SC-groupoid then Ehressmann groupoid
< n.time— < n.time-

(Ny XNy x ... xNy /xNy, Ny /xNx) isomorphic to (N; X N, X ... X N, M; X M, X ... X M,,) in TG.

Proof:

The function &x: Ny xN, x ... xN,, =N; X N, X ... X N, is surjective proper (Definition (3,3)). Next, the
functions &y: NxxNx(;..r.]}Ell\rlzej)Nl X Ny X ... X Npand n,: Ny xNy x ... xN,, — Ny xN, x ... xN,/xNx are
both constants on the fiber of each other and identification functions. Hence, in the following figure,
the dotted arrows:

T
Ny s X o XNy ——————————> N XNy x oo XN /xNx

$x

Ny xNox ... xNy

exist single into T by a universal property for identification function ,a function ¢ be given
by r([(nq,n3 ...,, ny)])=A(n1,8(n; ..., ny,)) has to become homeomorphism. (r,n,) is the isomorphism
for TG where 7, is the function presented by n,. (p«(n4,n5 ...,, ny))=Bx(n1, N5 ...,,n,) Where

@x:Ny X Ny X ... X Ny— NxX Ny X ...X Nx/xNx . (Proposition (4,6)).

Proposition (8):

Let $;8S, be an SSCT -space then Ehresmann groupoid (($18S3) X (§:898,)/T, (5,:935,)/T) is
submersive groupoid.

Proof:

Let N =((§:DS;) X (8§:98,))/T, M=(5,88,)/T, (N, M) be an transitive SC-groupoid (Proposition
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(4,3)) into prove that the function B, : Ny @ Ny —»M be a submersion. If h=[( u®u),
(@) € Ny ®Ny, then

Bx (h) =@ (udu') and there exists an open neighborhood V of ¢ (UuU’) in M as well as a
continuous right inverse. v+:V—>8,@S, to ¢ st viepUBU))=( udu') (¢:85,8S,>M =
(8:®S, )/T is submersion, (Definition (3,11)). Define vs*: V5N, by: v*x (y) = [(v* (y),
@) for every yeV. frover () = fy ([(v+ (), (WO W)]) = ¢ ov+ (y) = y =1y for every
yeV and ves (3)0fy (h) =ves (Bl(u® ), AOW]) = v+ (@(ud ) = [(v+ (¢ (ud
W), @OW)] = [(ud u'), ASW)] = h

Proposition (9):

Let (N, M) be SSC-groupoid then Ehresmann groupoid ((NxxNxx...xNx IxNx , Nx IxNx) is SSC-

groupoid for every x eM.

Proof:

If N = NxxNxx...xNy/xNx, M = Nx/xNyx, (N, M) be an transitive SC-groupoid (Proposition (4,3)) to
display that a function Bx:Nx —M be submersion. If h=[( uq, u,, ..., u,)] €Nx, then Bx (h)= p(uq) ,
there exists the open neighborhood V of ¢ (u;) in M and continuous right inverse vs:V-—Ny into ¢

!/ !

stvs*o @ (u)=u(p:N, >M = N,/xN, is submersion, (Definition (2,8)). Define v* :U—>N,by: v*
W=[(v"(y),u)] for every yeU .Define v :V—N, by: vxx (y)=[(v=(y), (uy, ..., u,))] for every y V.

Brovxx (y) = By ([((vx (), u)]) =@ ovx(y) =y =1, forevery yeV and vxx (y)ofy (h)=
vk (fl(ug, Uz, oo upn )= v (@ W))=[(v* (@ (W), Uz, oo un))]=[(Ug, Uy, oo Ug)]=

5. Conclusion:

We have studied topological groupoid. we also studied privately type of topological groupoid which is
SC-groupoid, SSC-groupoid, SC 7-space and SSC 7T -space and the relationships among them written
as proposition.
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