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Abstract. Using the action of a Lie group on a hypergroup, the notion of Lie
hypergroup is defined. It is proved that tangent space of a Lie hypergroup is a
hypergroup and that a differentiable map between two Lie hypergroup is good
homomorphism if and only if its differential map is a good homomorphism.
The action of a hypergroup on a set is defined. Using this new notion, hyper-
group bundle is introduced and some of its basic properties are investigated.
In addition, some results on quotient hypergroups are given.
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1. Introduction

The concept of hypergroup arose originally as a generalization of the con-
cept of abstract group. This concept was first introduced by Marty in 1935 [12].
Furthermore, some surveys and papers such as [3, 12, 15, 19] were published
in the field of hypergroup and its applications. In [8, 16] the notions of hyper-
ring and hyperfield is introduced to use it as a technical tool in the study of
the approximation of valued fields. Then the notion of hypervector space was
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introduced by M. Scafati Tallini in 1988 [14]. M. R Molaei at.el studied semi
hypergroups and their properties in [9, 10, 11, 13]. The concept of topological
hypergroup is introduced in [6]. In addition in [17] M. Toomanian at.el give
a definition for Lie hypergroup by using of convolution map on a hypergroup,
which is also a smooth manifold. In the theory of Lie groups many aspects
of topology and harmonic analysis become simpler and more natural. Many
facts from harmonic analysis and representation theory of groups carry over
hypergroups. In this paper, we introduce Lie hypergroup from a geometric
point of view by using the action of a Lie group on a hypergroup. The paper
has two basic parts. In the first part, the concept of Lie hypergroup is defined
generally. Then using some preliminaries hypergroup bundle is introduced in
the second part. In the second section, some properties of quotient hypergroups
are found. In section 3, a sufficient condition for regularity of the equivalence
relation assotiated to the action of a Lie group on a hypergroup is given. In
section 4, using of the action of a Lie group on a hypergroup Lie hypergroup is
introduced and some basic properties are given. It is proved that if left trans-
formation on a Lie hypergroup be homomorphism then the transformation on
its associated Lie hypergroup is homomorphism. In section 5, by using of hyper
action some properties of Lie hypergroups are given. For example, if a regular
hypergroup be reversible then its associated Lie hypergroup is also reversible.
In the last section, hypergroup bundle is defined and fibers in different situa-
tions are found.

As follows, some basic notions and examples are reviewed.

Let P be a non-empty set and p*(P) be the set of all non empty subsets of
P. A hyperoperation on P is a map o : P x P — p*(P) [5]. The ordered pair
(P, o) is called a hypergroupoid. If A and B are two non empty subsets of P
and x € P, then

AoB =Ugecapepaob, zoA={z}oA, Aox=Ao{z}

The hypergroupoid (P, o) with the following properties is called a hypergroup.
1)ao(boc)=(aob)oc, for all a,b,c € P,

2)aoP =Poa=P,forallaeP.

If there is an e € P such that a € aoeNeoa, for all a € P, then e is called
identity. Let P be a hypergroup with at least one identity then an element
a~! € Pis inverseof a € Pife €aoa ' Na!oa A hypergroup is called
regularif it has at least one identity and for any element has at least one inverse.

Remark 1.1. If every element of p has inverse, so (p1op2) ! = p2_1 opl_1 for
all p1,po € P.
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Remark 1.2. An equivalence relation, ~, on the hypergroup (P, o) is regular
to the right if

a~b = YueP&Vrc€aoudycbou : x~uy.

and
Vy/ €bou, 32 €aou : x/Ny/.

The concept of regular to the left is defined in the similar way.

Definition 1.3. [3] A subset S of a hypergroup (P, o) is called sub hypergroup
if it satisfies the following properties:

i)aobC S foralla,besS.

it) aoS=Soa=S for everya € S.

Example 1.4. (Affine Join Space) Let V' be a vector space. Define hyperop-
eration o : V x V. — P*(V) by

aob:{)\aJrub : )\,,U,>O,>\Jr,u:1}, Va,b e V.

We can see easily V' with this hyperoperation is a hypergroup and every subspace
of V is a sub hypergoup.

A sub hypergroup S of hypergroup (P, o) is normal if z o H = H o x, for all
x € P and is supernormal if xo Hox™! C H, for all x € P. A mapping f from
a hypergroup (P, 0) to a hypergroup (Ps, ) is called a
1) homomorphism if for all z,y € Py, f(zoy) C f(x) * f(y).
2) good homomorphism if for all x,y € Py, f(zoy) = f(x) * f(y).
Let (T,7) be a topological space. Then, the family U consisting of all sets
Sy =A{U € p*(T)|U C V,U € 7} is a basis for a topology on p*(T'). This
topology is denoted by 7* [7].

2. Some Results on Quotient Hypergroups

Let H be a sub hypergroup of hypergroup (P,o). We recall that the right
coset space is P/H = {[z] : = € P } where [z] = z o H. Let us consider
® : P/H x P/H — p*(P/H) where [z]® [y] = {[z] : z € zoy } for all
[z],[y] € P/H.

Theorem 2.1. Let (P,o) be a regular hypergroup and H be a normal sub
hypergroup of P. Then (P/H,®) is a regular hypergroup.
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Proof. Obviously (xo H)® (yo H) C P/H and the identity is ep/z = H. Since
H is a normal sub hypergroup, so xzoH € (xo H)®@ H(\H ® (xo H). Also set
(roH)'=2"10H, so0
(zoH@yoH)' = (zoyoH)™!
— (@oy) oM
yfl 01,71 OH
— (o H) '@ (o H) .
Hence (P/H,®) is a regular hypergroup. O

Theorem 2.2. Let H be a normal sub hypergroup of a hypergroup (P, o). Then
the function f : P — P/H that f(x) = x o H, for all x € H, is a good
homomorphism.

Proof. H is a normal sub hypergroup so, HoH = H. Let x,y € P be arbitrary.
Then, we get

fwoy)=zoyoH = zoHoy
= xoHoHoy
= xoHoyoH

= flz)® f(y).
The proof is complete. O

In the next theorem, it is proved that the homomorphism f which is defined

in the above theorem takes a normal sub hypergroup of P to a sub hypergroup
of P/H.

Theorem 2.3. Let H, K, H C K, be normal sub hypergroups of hypergroup
(P,0). Then, K/H is a sub hypergroup of (P/H,®).

Proof. The following hold:

1 . Let a,b € K be arbitrary. Hence, we have

(aoH)®@(boH)={z0H : zeaOb}gg.

2 . Let a € K be arbitrary, so

K
(aOH)®E:UkeK(a0H)®(kOH):UkeK{ZOH :z€aok } CK/H.

Similarly, we can prove £ @ (a0 H) C £.

On the other hand, let z0 H € (a0 H) ® % where z € a o k for some
k € K. The claim is 20 H € £ ®(aoH). K is a normal sub hypergroup
of P so, ao K = K oa. Thus, there is k; € K such that z € k; oa.

Hence, (a0 H) @ & = £ @ (a0 H) = £ for all a € K. O
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3. Action of a Lie Group on a Hypergroup

In this section some properties of action of a Lie group on a hypergroup are
investigated. This kind of action is used to define Lie hypergroup in the next
section. Let G be a Lie group and (P, o) be a hypergroup. Suppose that G
acts on P to the right by ¢ : P x G — P.

Lemma 3.1. Let H be a Lie subgroup of G and ¢(p1,g1) o ¢(p2,92) C p(p1 o
D2, g192), for all p1,p2 € P and g1,92 € G. Then the range of the restriction
of action on H is a sub hypergroup.

Proof. Let (P x H) = Py, we prove that (P, o) is closed with respect to the
action of hypergroup. If pj,ps € Py then there are p1,ps € P and hy,hy € H
such that p} = ¢(p1, h1) and ph = ©(p2, he). Thus,

Proph = @(p1,hi) 0 p(pa, ha) € o((p1 © p2), hihs) C Po.
Next, we prove that Py is a sub hypergroup. Let ¢(p, h) € Py so,

@o(p, h) € o(p1,h1) o ©(p2, ha) € @(p1 © pa, hihy) Cxo P,
where x = p(p1, h1). O

Theorem 3.2. Let ¢ be a transitive action of a Lie group G on a hypergroup

(P,0) and ¢(p1 o p2,9) € ¢(p1,9) © P2, ¢(p1 0 p2,9) C p1 o p(p2,9), for every
p1,p2 € P and g € G, Then ~ is reqular.

Proof. Let p1 ~ py for p1,ps € P. u € P and x € p; o u are arbitrary. There
is g € G such that p, = ¢(p1,9) and ¢(z,9) € ¢((p1ou),g9) C ¢(p1,9) o u.
Therefore p(z,g) € p2 ou. Set y = ¢(x,g), so x ~ y.

On the other hand, let y' € p2 o u be arbitrary. Then, we have

ey 97" € pl(p2ou),g™") C p(p2, g~ ) ou=piou.

Set 2 = cp(y/,g’l), so  ~ y . Similarly, we can prove that ~ is regular to
the left. O

The converse of above theorem is not true.

Example 3.3. Let P = R. Then P defined by hyperoperation o : P x P —
p*(P), p1opa + {p1,pa} is a hypergroup.

Define p1 ~ pa if and only if p1 = p2 (mod m) where m € N. (i.e. p1 =
mk+py Ik €Z).

Consider the Lie group G = R acts on P to the right such that the equivalence
relation is preserved. One can check easily (P, ~) is a reqular equivalence rela-

tion. Also p((p1op2),9) = {¢(p1,9), ¥(p2,9)} and ©(p1,g)op2 = {¢(p1, 9), p2}-
Clearly, The sets o((p1 0 p2),g) and p(p1,g) o p2 are not subset of each other.
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4. Lie Hypergroup and Tangent Space

Now to define Lie hypergroup, the quotient of a Lie group on its stabilazer
is concidered. Let (P,o) be a hypergroup, G be a Lie group and G acts on P
to the right by smooth action ¢. We recall that G,, = {g € G : ©(po,g9) = po}
is called the stabilizer of action for pg € P. If P be a smooth manifold then
G%,O >~ P [18]. Consider f : P —» GC:O be the isomorphism function be-
tween hypergroup P and Lie hypergroup ch;o' ft: GGpo — P is defined by
I7Y(9Gpy) = ¢(g,po). This isomorphism induces the following hyperoperation
on

G

Gpg

g GGG
'GPD GPO b G;DO

where ¢G,, o' ¢'Gp, = f(pop’) which f(p) = gG)p, and f(p') = ¢'Gp,-

The identity set is o
e(G—po> = {f(e) te€ e(P)}.

G

If the hypergroup P is invertible, then & is invertible and the set of all

Po
. . G
inverses of gG), in G, 18

i(9Gp0) = {9/Cro + F(€) € 9Cpy © Gy 119/ @ 9Go, |-

Hence is a hypergroup which we call Lie hypergroup.

G
This definition is different from the one which is given in [17].

Example 4.1. O(3), the set of orthogonal 3 x 3 matrices, acts on S? in the
following way:
0(A,z) = Ax, for A € O(3) and x € S2. % =~ S2[18]. Using ezample 1.3
9G) s q Lie hypergrou
0(2) Yypergroup.

Let us investigate some basic properties of Lie hypergroups. actually, Theses
are generalization of Lie group properties.
Remark 4.2. If P’ is a sub hypergroup of P then f(P') is a sub hypergroup

G
of G

Theorem 4.3. Let G be a Lie group and pg € P be a fized element of hy-

pergroup P. If po € po o po and ©(g1,po) © ¢(g2,p0) = ¢(9192, 0 © po) for all
91,92 € G. Then g192Gpy € g1Gp, © G2Gp, -

Proof. Let p1 = ¢(g1,p0) and pz = ¢(ga, po). By assumptions
p1op2 = ©(g1,p0) © @(g2.P0) = ¢(g192,Po © Po)-

Hence, f~1(9192Gp,) = ¢(9192,p0) € p1 © p2. S0, 9192Gpy € f(p1 0 p2) =
91Gp, of 92Gp- O
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Theorem 4.4. Let (P1,01) and (P, 039) be hypergroups. Consider o1 : P; X

G — Py and pg : Po X G — Py are good homomorphism actions. Consider

p1 € P1 and pa € Py are arbitrary and fized points. If 1 : Gi — Gi s a
Pl P

2
good homomorphism then there is a map ¥ : P, — P» such that the following
diagram commutes and ¥ is a good homomorphism. Where f : P, — % and

1

g: P, — Gi are isomorphisms which are correspond the actions @1 and ps.
P2

Proof. Using assumptions 1(w) = g~ 0 ¢ o f(w) = pa(p2,vo(f(w))) for all
w € P;. Therefore,

Y(w1) o2 P(w2) = wa(p2, Yo(f(w1))) o2 p2(p2, Yo(f(w2)))
= pa(pa2; Yo(f(w1)) 05 Yo(f(w2)))
= @2(p2,%0(f(w1)) o f(w2)))
= ©a(p2, Yo(f(w1 01 w2))
= g oo fw opwy)
= P(w1 01 w2).

As follows, tangent space of a hypergroup is introduced as a hypergroup. Con-
sider T, P is tangent space on the manifold P at point p and TP = UpecpT,P
is tangent bundle. In addition, suppose that (P,o) be a hypergroup. Let
v1 € Ty, P and vy € T}, P. Define the hyperoperation # : TP xTP — p*(TP)
where vi#vo ={v : veT,P pepiops }. O

Theorem 4.5. (T'P,#) is a hypergroup.
Proof. Let v1,v9 and vs are arbitrary tangent vectors. Then, we have

v1F#(vaFfv3) = {m#v o veT,P p€p10pz}

= {v’ vV eTyP pep Op}
= {v' vV eTyP p epio(p 0p3)}
= {v’ : v'éTp/P p € (; 0p2)0p3}

(v1#fva)#v3.
Also for v € T, P, we have
v#TP = {v' v €v#vy, vy €T, P Ip; € P}
= {v : vV eT,P pepopi}
= TP.

Thus, (TP, #) is a hypergroup. This implies that the tangent bundle of a Lie
hypergroup is a hypergroup. O
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Let (P, 01) and (Pa, 03) be hypergroups which are manifold too. By previous
theorem (T'Py,#) and (T' Py, #’) are hypergroups.

Theorem 4.6. If vy : P, — P» is a differentiable function. Then, ¥ is good
homomorphism if and only if d : TP, — TPy is good homomorphism.

Proof. Let wi,ws € P; be arbitrary and v; € T,,, P; and vy € T, P;. Firsly,
consider ¢ is a good homomorphism. Let v € vi#ve, dip(v) € di(viftve)
such that v € T,,P; and w € w; o1 wp. Hence, dy)(v) € Ty, P2 and ¥(w) €
P(wy 01 wa) = ¥(wy) o2 P(wz). On the other hand,

dip(vy)# dip(vs) = {v/ vV EeET Py, W EP(wr)on w(wg)}
Thus, dy(v) € dip(vy)# dip(va).
Conversely, if v € diy(vi)# dip(ve) then v € Ty Po. Since, 1 is onto

map so, there is v’ € T,P; such that v/ = dy(v) and v € vi#vs. Hence,
v € dip(vi#fva).
Secondly, consider di) is good homomorphism. Let w’ € 9(wy) o9 ¥(ws) and
v € TPy so, v € dip(v))# dp(ve) = d(vi#ve) where v; € T, P; and
vy € T,,P1. Therefore, there is v € vi#wvy such that v' = dy(v) and there
exists an w € wy o1 wy such that v' € T,y P. Hence, w’' = 9 (w) € (w1 01 wa).
Conversely, let w € wyojwe and W’ =Y (w). If v € T, Py then dy)(v) € T, Ps.
Since, dv) is good homomorphism, di(v) € Ty () Pa. Therefore, 1 (w) € ¥(w1)o2
’(/J(wg). O
Remark 4.7. Let lyq, C%O — Gipo be left transformation on Gi,,o where
lyG,, (9'Gpy) = 99'Gp,. Then there is a transformation l, : P — P such that
folg=l4c,, °f.

Theorem 4.8. Iflyc, : Gi — Gi is a homomorphism left transformation.
PO PO
Then Iy : P — P is homomorphism.

Proof. Let p1,ps € P be arbitrary and there are g1, g2 € G such that f(p;) =
91Gp, and f(p2) = g2Gp,. Then, we have
lg(prop2) = {lg(p) : pEPiop }
= {folya,, (9'Gp) : f(0)=9'Gpy PEPLOP2 }

{F71(99'Gpy) = 9'Gpy € 1Gy, © g2Gy, }
{7 46,y (9'Gpo)) = 9'Gpy € 91Gpg © g2Gy }
I~ l(lg Gpg (91Gpo) © lya,, (92Gpy))
991G 0 992Gpo)
A

1

N

! glngo) (QQZGPO)
= (f7 olya,, Of)(pl) (ftoly,, © )(p2)
lg(pl) © lg( 2).
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Hence, left transformation gives a relation between Lie group action and hy-
peroperation. In the next section using the definition of hyperaction which is
given in [20] some properties of Lie hypergroup are investigated. ([l

5. Hyperaction

Let us recall the definition of hyperaction.
Let X be a nonempty set and (P,o0) be a hypergroup such that e(P) be a
nonempty set. A left hyperaction of P on X is a map a: P x X — P*(X)
such that
i) a(a,a(b,x)) = a(aob,z), for all a,b € P and for all z € X,
ii) x € a(e,z), for all z € X and for all e € e(P). By above assumptions the
following theorem is established.

Theorem 5.1. The map « : Gi X P — p*(P) which is defined by a(gGp,,p) =
PO

71 (gGyp,) o p is a hyperaction.

Proof. . Suppose that f~1(g1Gp,) = p1 and f~1(g2Gp,) = p2, for g1 and
g2 € G. Therefore, we get
i) (g1Gpo» (92Gpy,p)) = a(gleovf71(92Gpo) op)

= [7H91Gpy) o (f 1 (92Gpy) 0D

= pro(p20op)

= (p1op2)op

= [T (91Gpo o 92Gpo) O P

= a(g1Gp, © 92Gpy, p)-
ii) pe a(e/,p)=f1()op=cop. O
Definition 5.2. A regular hypergroup (P, o) is called reversible if for all p1, ps, ps €
P

i) p2 € p3 o p1, then there exists p§ € i(p3) such that p1 € ph o pa.
i) pa € p1 o p3, then there exists ply € i(p3) such that p1 € pa o pl.

The hypergroup which given in example 1.3 is reversible.

Lemma 5.3. If the reqular hypergroup (P, o) is reversible then the reqular Lie
hypergroup (G/Gp,, ") is reversible.

Theorem 5.4. Suppose that (P,o) is a reversible hypergroup and « : Gi X
P

P — p*(P) is a hyperaction. If a(g1Gpy, p1)N(g2Gpy, p2) # D for allgl,gog €
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G and p1,p2 € P, then p1 € a(g1Gp,© 92Gp,, p2) and p2 € a(g5Gp, 0 g1Gpy, P1)
for all ¢1Gpy € 1(91Gpy) and g5Gp, € i(g2Gp,)-

Proof. We have g1G,, 0" g2Gyp, = f(zoy) for some z,y € P where f~(g1Gp,) =
z and f1(g2G,,) = y. Since a(g1Gpy,p1) N a(g2Gyp,,p2) # 2. Hence, there
exist p € P such that p € f=1(g1Gp,) op1 N f 1 (g2Gpy) 0p2 50 p € Topi NYOPs.
The hypergroup (P,o) is reversible so, p; € 2’ o p and ps € 3’ o p for some
x’ € i(z) and ¥’ € i(y). Therefore,

prex’opCa’o(yopy) = (' oy)opy
a(f(z" oy),p2)
= a(glleo O/ 92Gp0a172)-

Similarly, we can prove ps € a(g5Gp, © 91GpysD1)- (]

6. Hypergroup Bundle

To introduce hypergroup bundle, the action of a hypergroup (P, o) on set X
is defined.

Definition 6.1. Let (P,o) be a hypergroup and X be a non-empty set. « :
X x P — X is the action of the hypergroup P on the set X if it satisfies:

i) a(a(x,p),pI) € oz(z:,pop/) for all p,p € P and x € X, where a(x,pop/) =
{a(z,u) : wepop },

ii) a(x,e) =z for allx € X.

Example 6.2. [2] Let J C R be an open interval and P/ (J) the collection
of all polynomials of degree n'. Let us consider the set LA,(J), n €N, of all
linear differential operators of the nth order in the form

o= d”

D(po, .. pn-1) = drn + kzopk(x)wv

where
pr € Po(J), k=0,1,...n—1;  D(pg,...;pn—1) : C(J) — C=(J).
Hence
D(po, s pn—1)(f) = [ (@) + P (@) fOV (@) + o4 po(@) fa)  f € CZ().
For any m € {0,1,....,n — 1} we set
LAW(D)m = {D(p0, spn1) + pi € Py () 5 pin >0},
Let us put
p=(p(@),spua@),  we
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On the set LA, (J)m we define a binary operation” o, ” in this way:

D(p) oy, D(q) = D(u) where ug(x) = pm(x)qr(x) + (1 — 8k )px(z) and z € J.
An inverse for D(q) is
_ - 1 —n—1
D g = (2, ., —, ., L)
@ <Qm dm dm )
We can check LA (J)m is a C°°- manifold.
Let (Z, %) be a hypergroup where x : Z x Z — p*(Z) defined by
kxl={uweZ : k+l<u}.
For a fized D(1) € LA,(J)m we define an action o : LAy(J)m X Z —
LA, (J)m as fallow:
o(D(p), k) = D*(1) oy D(p),
where

D*(q) = D(q) o D(q) 0m - 0 D(q),  fork > 0.

k—times

Obviously « is an action.

Theorem 6.3. [20] If (X, P,«) is an action of hypergroup on a set X, then
the set X is a hypergroup with following oprator
©: X x X — p*(X) where zx ©y = a(z, P)Ua(y, P) U{x,y}.

Remark 6.4. Suppose that o be an action of the hypergroup P on the set X.
This action induces the following equivalence relation on X :
x ~y if and only if a(z, P) = a(y, P).

Theorem 6.5. [z] = {a(x,p) : p€ P } is a sub hypergroup of (X, ®).

X

Remark 6.6. (X,®) is a hypergroup, so = is a hypergroup.

Definition 6.7. [18] Let (P,o) be a hypergroup and a C* manifold. Also X
be a C*° manifold. The pair (X, P) is called a hypergroup bundle if it satisfies
the following conditions

i) P acts on X witha: X x P — X,

i1) % = M is a quotient space of X under equivalence relation. (z,y € X,
x ~y if 3p € P such that y = a(z,p)),

iii) m: X — M be a good homomorphism.

The space M is called the base space and the space X is called the total space.
For every m € M, the space m—1(m) is called the fibre of hypergroup bundle
over m. w1(m) is a sub hypergroup which is called a fiber over m.

Example 6.8. (R — {0}, 0) is a hypergroup and a C* manifold, where
ror
ror = { rr’,f,f}.
r'or

Define
a:RY— {0} xR — {0} = R? — {0}
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a(V,r)=rV.

We can see easily that o is an action. The equivalence relation on R — {0} is

defined as
V~We3IreR—{0} st a(V,r)=W.

Hence, [V]={rV : r € R—{0} }. The function 7 : R? — {0} — R?— {0}/ ~
is a good homomorphism. Therefore, (R®—{0}, R—{0}) is a hypergroup bundle
and 7Y (V)={rV : r € R—{0} } is fiber over V€ R% — {0}.

Theorem 6.9. Let (X, P) be a hypergroup bundle. Consider H is a sub hy-
pergroup of P. Then x ©® H 1is fiber over x for every z € X.

Proof. Let P acts on X by .

z2,y€ X, x~y < Ip€ P st y=ax,p).
Therefore, (X, ®) is a hypergroup. We prove that

%z%z{x@H crxeX )

If y € [z], so there is p € P such that a(x,p) = y. Thus, y € a(z, P) so
y € x ® H. Conversely, if y € x ©® H be arbitrary, so there is z € H such
that y € 2 ©® z = a(z, P) Ua(z, P) U{z,z}. If y € a(x, P), then y € [z]. If
y € a(z, P), then there is p € P such that y = a(z,p). Thus y € [z].

Hence by new equivalence relation, we have a hypergroup bundle which = © H
is a fibre over x for every x € X. O

Remark 6.10. Let (X, P) be a hypergroup bundle. X, is a sub hypergroup
which is constructed by { zox™! : x € X }. Therefore, z® X, is a fibre over
x for every x € X.

Theorem 6.11. Let (P,0) be a hypergroup, H be a sub hypergroup of P and
H acts on P with action . Then (P, H) is a hypergroup bundle which fibers
are subsets of po H, for allp € P.

Proof. Let a: P x H — P be an action that H acts on P such that a(p,h) €
poh. The action induces an equivalence relation on P such that p; ~ ps if and
only if there is h € H such that py = a(p1,h). Set £ = B so, the projection
7w : P — B is defined by 7 (p) = [p], for all p € P.The (P, H) is a hypergroup
bundle. The fibers are 7=1(b) € bo H, for all b € B. Also, bo H is isomorphic
to H. (]
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Conclusion

At the beginning, quotient hypergroup and sub quotient hypergroup are

studied. futhermore, using action of a Lie group on a hypergroup, Lie hyper-
group is introduced. Some basic properties of Lie hypergroups are investigated.

actually, Theses are generalization of Lie group properties. It is shown that
tangent space of a hypergroup is a hypergroup. Finally using the action of a
hypergroup on a set, hypergroup bundle is defined. In the future researches

other geometric properties such as Lie hyperalgebra and Lie theorems can in-
vestigated.
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