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Many of interesting results on a locally compact groupG heavily depend on the fact that

εx.|m| = |εx.m| for everyx ∈ G andm ∈ Cb(G)∗. In the present paper, by introducing the

two notions of left cancellative and left shiftable hypergroups and investigating their properties,

we have been able (among other results) to prove that ifK is a locally compact hypergroup

for which x ∗ y is a finite set for everyx, y ∈ K, thenεx.|m| = |εx.m| for everyx ∈ K and

m ∈ Cb(K)∗ if and only if K is a group.

Keywords: Locally compact hypergroup, supernormal subhypergroup, left cancellative
hypergroup, left shiftable hypergroup

1. INTRODUCTION

Hypergroups generalize locally compact groups; many basic notations and facts from harmonic

analysis of groups carry over to hypergroups without changes. However, there exist some funda-

mental tools which hold trivially for groups, and which can not be transferred to hypergroups prop-

erly. This is caused mainly by the fact that convolution products of point measures usually spread

out. A hypergroup is not left (or right) cancellative in general as in the group case, but we show that

there are some kinds of hypergroups for which there is a property very similar to cancellativity for

groups. The purpose of this paper is to introduce the left cancellative and left shiftable hypergroups

and study their properties and relations. One of the interesting properties of a locally compact group

G (discrete left cancellative semigroupS, respectively) which plays a vital role in harmonic analysis
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is thatεx.|m| = |εx.m| for everyx ∈ G andm ∈ Cb(G)∗ (x ∈ S andm ∈ `∞(S)∗, respectively),

see the proof of Theorem 2.1.8 of [6] for groups and [4] for semigroups. The aim of the present

paper is to prove that such equality also remains valid for a locally compact hypergroupK for which

x ∗ y is a finite set for everyx, y ∈ K, if and only if K is a locally compact group.

The organization of this paper is as follows. Section 1 is devoted to preliminaries and notations

which are needed throughout the rest of the paper. In section 2 we introduce left (right, respec-

tively) cancellative hypergroups and prove thatK//H is cancellative whenK is a locally compact

hypergroup andH is a compact supernormal subhypergroup ofK. Examples of left cancellative

and non-left cancellative hypergroups are also presented in this section. Section 3 introduces the left

(right, respectively) shiftable hypergroups and proves the main result of the paper (Theorem 4.16)

which gives several equivalent assertions for the equalityεt.|m| = |εt.m| (t ∈ K,m ∈ Cb(K)∗) of

a locally compact hypergroupK for which x ∗ y is a finite set for everyx, y ∈ K. In particular, it

proves that such equality is valid if and only ifK is a group.

2. PRELIMINARIES

Throughout this paperK is a locally compact measured hypergroup with involutionx 7→ x̄ and

the identitye as defined by Jewett ([3]). By the term measured we mean thatK admits a left Haar

measureωK . Let M(K) be the space of all bounded regular Borel measures onK. Forx, y ∈ K

definex ∗ y as the set supp(εx ∗ εy). Forx, y, t ∈ K x ∗ y = t meansx ∗ y = {t}. Define`1(K)
as the set of the discrete measures

∑
x∈K λxεx, where{λx : x ∈ K} ⊆ C with

∑
x∈K |λx| < ∞.

Note thatK with the discrete topology is a hypergroup if and only ifx ∗ y is a finite set for every

x, y ∈ K (c.f. Example 3.4 of [7]). Ifφ is a Borel function onK andx, y ∈ K, the left translation

Lxφ and the right translationRyφ are defined by

Lxφ(y) = Ryφ(x) = φ(x ∗ y) =
∫

K
φd(εx ∗ εy).

3. LEFT CANCELLATIVE HYPERGROUPS

In this section we use freely the standard notations such asK//H and other notations from [3].

We start with the following definition.

Definition3.1 — A hypergroupK is calledleft cancellativeatt ∈ K, if the subset{εt ∗εx : x ∈
K} of M(K) is linearly independent. This means that for every finite number of distinct elements

x1, . . . , xn ∈ K, εt ∗ εx1 , . . . , εt ∗ εxn are all distinct and the set{εt ∗ εx1 , . . . , εt ∗ εxn} is linearly

independent.Right cancellativity att is defined similarly.K is calledcancellative att if it is both

left and right cancellative att. A hypergroupK that is left (right, respectively) cancellative at each

t ∈ K is calledleft (right, respectively)cancellative. K is calledcancellativeif it is both left and

right cancellative.
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Theorem3.2 — Let K be a locally compact hypergroup. If H is a compact supernormal

subhypergroup ofK, thenK//H is cancellative.

PROOF: Let ωH denote the normalized Haar measure ofH andMH(K) = {µ ∈ M(K) :
ωH ∗ µ ∗ ωH = µ}. By Theorem 1.5.20(ii) of [1], the mappingp∗H : M(K//H) → MH(K)
given byp∗H(εHxH) = ωH ∗ εx ∗ ωH is an isomorphism and homeomorphism. LetHtH ∈ K//H

andHx1H, . . . , HxnH be distinct elements ofK//H. If for λ1, . . . , λn ∈ C,
∑

1≤i≤n λiεHtH ∗
εHxiH = 0, then by Proposition 1.5.7 of [1]

0 = p∗H
( ∑

1≤i≤n

λiεHtH ∗ εHxiH

)

=
∑

1≤i≤n

λip
∗
H(εHtH) ∗ p∗H(εHxiH)

=
∑

1≤i≤n

λi(ωH ∗ εt ∗ ωH) ∗ (ωH ∗ εxi ∗ ωH)

=
∑

1≤i≤n

λiωH ∗ εt ∗ εxi ∗ ωH .

So by Lemma 1.5.8.(iii) of [1]

p∗H
( ∑

1≤i≤n

λiεHxiH

)
=

∑

1≤i≤n

λip
∗
H(εHxiH)

=
∑

1≤i≤n

λiωH ∗ εxi ∗ ωH

=
∑

1≤i≤n

λiεt̄ ∗ ωH ∗ εt ∗ εxi ∗ ωH

= εt̄ ∗
( ∑

1≤i≤n

λiωH ∗ εt ∗ εxi ∗ ωH

)

= 0.

Sincep∗H is one-to-one, we have
∑

1≤i≤n λiεHxiH = 0. By Proposition 1.5.14(a) of [1] for

i 6= j, HxiH ∩HxjH = ∅, and hence for each1 ≤ i ≤ n, λi = 0. The proof of the case thatK is

right cancellative atHtH is similar. ¥

Example3.3 — In the above theorem the supernormality ofH is necessary even ifK is can-

cellative. To see this, let(J, ∗) be a hypergroup withJ = [0, 1] such thatx ∗ y contains at most two

points for allx, y ∈ J . Then by Theorem 3.4.21 of [1], the convolution of(J, ∗) is given by

εr ∗ εs =
1
2
(ε|r−s| + ε|1−|1−r−s||) (r, s ∈ [0, 1]).

Soε 1
2
∗ ε 1

4
= ε 1

2
∗ ε 3

4
, and hence(J, ∗) is not cancellative. But by Theorem 3.4.21 of [1],(J, ∗)

is isomorphic toK//H, whereK = TsZ2 andH = Z2. Note that in this caseK is a group, and

is obviously cancellative.
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Example3.4 — LetH be a nontrivial compact hypergroup andJ be a nontrivial discrete hy-

pergroup such thatH ∩ J = {e} wheree is the identity of both hypergroupsH andJ . The join

hypergroupH ∨ J (c.f. [3]) is not left cancellative, since ift ∈ J \ {e} andx ∈ H \ {e}, then

εt ∗ εx = εt ∗ εe = εt.

Definition3.5 — A hypergroupK is calledcompletely left(right, respectively)cancellativeat

t ∈ K, if x, y ∈ K with x 6= y implies thatt ∗ x ∩ t ∗ y = ∅ (x ∗ t ∩ y ∗ t = ∅, respectively).

Lemma3.6 — A hypergroupK is completely left cancellative att ∈ K if and only if t̄ ∗ t = e.

PROOF : Let K be completely left cancellative att. If x ∈ t̄ ∗ t, thent ∈ t ∗ x. But t ∈ t ∗ e and

hencex = e. So t̄ ∗ t = e. The converse is obvious. ¥

The maximum subgroup ofK which is denoted byG(K) is defined as follows.

G(K) = {t ∈ K : t̄ ∗ t = t ∗ t̄ = e}.

If K is completely left cancellative at both pointst andt̄, then by the above lemmat ∈ G(K). So

we have the following corollary.

Corollary 3.7 — If K is completely left cancellative at each point, thenK is a group.

Remark3.8 : By [5], there exists a hypergroupK andt ∈ K such thatK is completely left

cancellative att, but t /∈ G(K).

4. LEFT SHIFTABLE HYPERGROUPS AND THEMAIN RESULT

For a locally compact groupG it is obvious that ifφ ∈ Cb(G) andt ∈ G then there existsφt ∈
Cb(G) such thatLtφt = φ. But this is no longer valid for arbitrary hypergroups. In this section we

study hypergroups for which this property is valid. Our starting point is the following definition.

Definition4.1 — A hypergroupK is calledleft (right, respectively)shiftable att ∈ K, if for

eachφ ∈ Cb(K), there existsφt ∈ Cb(K) such thatLtφt = φ (Rtφt = φ, respectively). A hyper-

groupK that is left (right, respectively) shiftable at eacht ∈ K is called left (right, respectively)

shiftable.

Proposition4.2 — LetK be a hypergroup. IfK is completely left cancellative att ∈ K, then

K is left shiftable att.

PROOF: Let φ ∈ Cb(K) and defineφt = Lt̄φ. By Lemma 3.6,̄t ∗ t = e and henceLtφt = φ.¥

The next proposition and example show that the converse of the above proposition is not true in

general.

Proposition4.3 — LetK be a discrete hypergroup andt ∈ K. If for x, y ∈ K \ {e} andx 6= y,

t ∗ x ∩ t ∗ y = ∅ and forx 6= e, t ∗ x 6= t, thenK is left shiftable att.
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PROOF : Let φ ∈ `∞(K). If for eachx ∈ K\{e}, t /∈ t ∗ x, thenK is completely left

cancellative att and hence by Proposition 4.2,K is left shiftable att. Otherwise there exists a

uniquex0
t 6= e such thatt ∈ t ∗ x0

t . In this case define

φt(x) =





φ(y) for x ∈ t ∗ y, y 6= x0
t ,

1
1−εt∗εx0

t
({t})

(
φ(x0

t )− εt ∗ εx0
t
({t})φ(e)

)
for x ∈ t ∗ x0

t \ {t},
0 otherwise.

Sincet ∗ x 6= t, εt ∗ εx0
t
({t}) 6= 1 and henceφt is well-defined. Note thatLtφt = φ. The proof

is complete. ¥

Example4.4 — (a). LetK = {e, a}. Then with the convolution given by

εe ∗ εe = εe, εe ∗ εa = εa ∗ εe = εa, andεa ∗ εa =
1
2
(εe + εa),

K defines a hypergroup which is not completely cancellative. By the above propositionK is left

shiftable. Note that any two point hypergroup which is not a group is not completely cancellative,

but is left shiftable (see [3] for classification of two point hypergroups).

(b). LetG be a locally compact group. Then with the convolution:

ε(x1,y1) ∗ ε(x2,y2) = (εx1 ∗ εx2)⊗ εy1y2

(
(x1, y1), (x2, y2) ∈ K ×G

)
,

K × G defines a hypergroup which is also not completely cancellative. Letφ ∈ Cb(K × G). Let

t ∈ G. Define

φ(e,t)(x, y) = φ(x, t−1y) for (x, y) ∈ K ×G,

and

φ(a,t)(x, y) =

{
φ(e, t−1y) for x = a,

2φ(a, t−1y)− φ(e, t−1y) for x = e.

It is easy to check that for each(s, t) ∈ K × G, φ(s,t) ∈ Cb(K × G) andL(s,t)φ(s,t) = φ.

ThereforeK ×G is a left shiftable hypergroup.

Proposition4.5 — If a hypergroupK is left shiftable att ∈ K, thenK is left cancellative att.

PROOF: Let x1, . . . , xn be distinct elements ofK and forλ1, . . . , λn ∈ C,
∑

1≤i≤n λiεt ∗εxi =
0. By Urysohn’s Lemma, for each1 ≤ i ≤ n there existsφi ∈ Cb(K) such thatφi(xi) = 1, and

φi(xj) = 0 for j 6= i. For each1 ≤ i ≤ n

λi =
∑

1≤j≤n

λjφ
i(xj)

=
∑

1≤j≤n

λjLtφ
i
t(xj)

=
∑

1≤j≤n

λj

∫

K
φi

td(εt ∗ εxj )
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=
∫

K
φi

td
( ∑

1≤j≤n

λjεt ∗ εxj

)

= 0.

ThereforeK is left cancellative att. ¥

Proposition4.6 — LetK be a discrete hypergroup,t ∈ K, andφ ∈ `∞(K). The following

statements are equivalent:

(i) There existsφt ∈ `∞(K) such thatLtφt = φ.

(ii) There exists a bounded linear mapΦt from the linear span of{εt ∗ εx : x ∈ K} into C
satisfying

Φt(εt ∗ εx) = φ(x).

PROOF: (i)⇒(ii): Define Φ̃t ∈ `1(K)∗ by

Φ̃t(f) =
∑

x∈K

f(x)φt(x) (f ∈ `1(K)).

Let Φt be the restriction of̃Φt to the linear span of{εt ∗ εx : x ∈ K}. ThenΦt is a well-defined

bounded linear functional and

Φt(εt ∗ εx) =
∑

y∈K

(εt ∗ εx)(y)φt(y) = φt(t ∗ x) = Ltφt(x) = φ(x).

(ii)⇒(i): By the Hahn-Banach Theorem there exists a bounded extensionΦ̃ ∈ `1(K)∗ of Φ.

Since`1(K)∗ ∼= `∞(K), we can regard̃Φ as an elementφt ∈ `∞(K). Indeedφt(x) = Φt(εx) for

x ∈ K. We have

Ltφt(x) = φt(t ∗ x) = Φ̃t(εt ∗ εx) = Φt(εt ∗ εx) = φ(x).

¥

Note that if a hypergroupK is left cancellative att, then the mapΦt as required in the above

proposition is well-defined. Since all linear functionals on a finite-dimensional topological vector

space are continuous, we have the following corollary.

Corollary 4.7 — For a finite hypergroupK, the following statements are equivalent:

(i) K is left cancellative att ∈ K.

(ii) K is left shiftable att ∈ K.

The following example shows that Corollary 4.7 is no longer valid for infinite hypergroups.
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Example4.8 — Consider the hypergroupK = R+ with the convolution given by

εr ∗ εs =
1
2
(ε|r−s| + εr+s) (r, s ∈ R+).

Note that(K, +) is isomorphic toR⊕Z2//Z2. Letr ∈ K ands1, . . . , sn be distinct elements of

K with
∑

1≤i≤n λiεr ∗εsi = 0, whereλ1, . . . , λn ∈ C. Assume not allλi are zero. We may assume

that allλi 6= 0. Let’s assume thatsn is the largestsi. Then in the expansion of
∑

1≤i≤n λiεr ∗ εsi ,

the termεr+sn has the largest subscript and its coefficient is1
2λn. But since the sum is 0, this

coefficient must be 0, a contradiction.

Proposition4.9 — LetK be a discrete hypergroup that is left shiftable att ∈ K. If µ ∈ `1(K)
andεt ∗ µ = 0, thenµ = 0.

PROOF: Let µ =
∑

n∈N λnεxn , where{xn : n ∈ N} consists of distinct elements ofK and

εt ∗ µ = 0. For eachm ∈ N, let φm = εxm . We have

λm =
∑

n∈N
λnφm(xn)

=
∑

n∈N
λnLtφ

m
t (xn)

= (εt ∗ µ)(φm
t )

= 0.

Soµ = 0. ¥
Remark4.10: LetK be a hypergroup andt ∈ K. If for µ ∈ `1(K) the equalityεt ∗ µ = 0

implies thatµ = 0, thenK is left cancellative att.

Proposition4.11 — LetK be a hypergroup andt ∈ K. If K is completely left cancellative att

andµ ∈ `1(K) is such thatεt ∗ µ = 0, thenµ = 0.

PROOF: By Lemma 3.6,̄t ∗ t = e and henceµ = εt̄ ∗ (εt ∗ µ) = 0. ¥

Proposition4.12 — LetK be a hypergroup andH be a compact supernormal subhypergroup of

K. If t ∈ K andµ ∈ `1(K//H) are such thatεHtH ∗ µ = 0, thenµ = 0.

PROOF: Let {HxnH}n∈N be distinct elements ofK//H such thatµ =
∑

n∈N λnεHxnH . By a

similar method as in Theorem 3.2, we conclude that for eachn ∈ N, λn = 0 and henceµ = 0. ¥

Example4.13 — Consider the hypergroupK of the Example 3.8. Letr ∈ K and µ =∑
n∈N λnεsn ∈ `1(K), where{sn : n ∈ N} consists of distinct elements ofK andεr ∗ µ = 0.

Let m ∈ N. For nonnegative integersj, let sij := 2jr + sm. Firstly, suppose that{sij : j ∈
N ∪ {0}} ⊆ {sn : n ∈ N}. Fors ∈ R \ {0}, we haver + sij = |r − s| if and only if s = −sij or
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s = 2r + sij = sij+1 . Of course,r + sij = r + s if and only if s = sij . The preceding observation

shows that the coefficient ofεr+sij
in

∑
n∈N λnεr ∗ εsn is 1

2λij + 1
2λij+1 . Since the sum is 0, these

coefficients must be 0. i.e.,

1
2
λij +

1
2
λij+1 = 0 for j ∈ N.

Sincesi0 = sm, it follows that for all j ∈ N, λm = (−1)jλij . Sincelimn→∞ λn = 0,

we concludelimj→∞(−1)jλij = 0. Thereforeλm = 0. Secondly, if{sij : j ∈ N ∪ {0}} "
{sn : n ∈ N}, then there existsk ∈ N ∪ {0} such that2(k + 1)r + sm /∈ {s1, . . . , sn} and

{sij : 0 ≤ j ≤ k} ⊆ {s1, . . . , sn}. Hence the coefficient ofεr+sij
in

∑
n∈N λnεr ∗ εsn is

1
2λij + 1

2λij+1 for 1 ≤ j ≤ k − 1, and the coefficient ofεr+sik
is 1

2λik . Since the sum is 0, these

coefficients must be 0. i.e.,

1
2
λik = 0 and

1
2
λij +

1
2
λij+1 = 0 for j ≤ k − 1.

Therefore allλij = 0 for 0 ≤ j ≤ k. Sincesi0 = sm, we have in particular thatλm = λi0 = 0.

Henceµ = 0.

Let K be a hypergroup. Forµ ∈ M(K) andm ∈ Cb(K)∗, define

(µ.m)(φ) = m(φ ∗ µ) (φ ∈ Cb(K)).

Similarly we can definem.µ. Note that this is the canonical dual module multiplication where

Cb(K) is anM(K)-bimodule with the canonical module multiplication. Clearly fort ∈ K and

m ∈ Cb(K)∗

(εt.m)(φ) = m(φ ∗ εt) = m(Ltφ) (φ ∈ Cb(K)).

LetX be a complex linear space of complex-valued functions on a setX andm ∈ X ∗. For each

nonnegative functionφ ∈ X , let

|m|(φ) := sup{|m(ψ)| : ψ ∈ X , |ψ| ≤ φ}.

Then|m| can be extended to a nonnegative linear functional inX ∗, which again we denote by

|m| (c.f. Theorems 14.5 and B.38 of [2]).

Proposition4.14 — LetK be a hypergroup andt ∈ K. Then the following statements are

equivalent:

(i) K is completely left cancellative att.

(ii) For eachφ ∈ Cb(K)+, there existsφt ∈ Cb(K)+ such thatLtφt = φ.
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PROOF: (i)⇒(ii): Let φ ≥ 0. If φt = Lt̄φ, then by Proposition 4.2,Ltφt = φ. Clearlyφt ≥ 0.

(ii)⇒(i): If K is not completely left cancellative att, then by Lemma 3.6,̄t ∗ t 6= e. So there

existss 6= e in t̄ ∗ t and hencet ∈ t ∗ s. Let φ ∈ Cb(K)+ such thatφ(e) = 1 andφ(s) = 0. If

φt ∈ Cb(K)+ such thatLtφt = φ, thenφt(t) = Ltφt(e) = φ(e) = 1. Sincet ∈ t ∗ s, φt(t) = 1,

andφt ∈ Cb(K)+, we have
∫

φtd(εt ∗ εs) > 0. Hence

Ltφt(s) = φt(t ∗ s) =
∫

φtd(εt ∗ εs) > 0 = φ(s).

This contradiction shows thatK is completely left cancellative att. ¥

Theorem4.15— Let K be a hypergroup such thatx ∗ y is a finite set for allx, y ∈ K. For

t ∈ K the following statements are equivalent:

(i) For eachµ ∈ M(K), εt ∗ |µ| = |εt ∗ µ|.

(ii ) K is completely left cancellative att.

(iii ) For eachφ ∈ Cb(K)+, there existsφt ∈ Cb(K)+ such thatLtφt = φ.

(iv) For eachm ∈ Cb(K)∗, εt.|m| = |εt.m|.

PROOF: (i)⇒(ii): If K is not completely left cancellative att, then there existss 6= e such that

t ∈ t ∗ s. Let µ = εe − εs. Sinceεt ∗ εs({t}) 	 0, we have

|εt ∗ µ| = |εt − εt ∗ εs| =
∣∣∣(1− εt ∗ εs({t}))εt +

∑

x∈t∗s\{t}
εt ∗ εs({x})εx

∣∣∣

=
∣∣∣1− εt ∗ εs({t})|εt +

∑

x∈t∗s\{t}
εt ∗ εs({x})εx

6= εt +
∑

x∈t∗s
εt ∗ εs({x})εx

= εt + εt ∗ εs = εt ∗ (εe + εs)

= εt ∗ |µ|.

(ii)⇔(iii) follows from Proposition 4.14.

(ii)⇒(iv): For each nonnegativeφ ∈ Cb(K) we have,

|εt.m|(φ) = sup{|(εt.m)(ψ)| : |ψ| ≤ φ}
= sup{|m(Ltψ)| : |ψ| ≤ φ}.

Letφ, ψ ∈ Cb(K). If |ψ| ≤ φ, it is obvious that|Ltψ| ≤ Ltφ. If |ψ| ≤ Ltφ, then by Proposition

4.2,Ltψt = ψ whereψt = Lt̄ψ. So|ψt| ≤ |ψ| ≤ φ.
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Thereforeεt.|m| = |εt.m|.

(iv)⇒(i): Note that we can embedM(K) in Cb(S)∗ through

µ(φ) =
∫

K
φdµ (µ ∈ M(K), φ ∈ Cb(K)).

Forµ ∈ M(K), from (1.2.8) of [1]

(εt.µ)(φ) = µ(Ltφ) = (εt ∗ µ)(φ) (φ ∈ Cb(K)).

So

εt ∗ |µ| = εt.|µ| = |εt.µ| = |εt ∗ µ|.

¥

We are now in a position to state and prove the main result of the paper.

Theorem4.16— Let K be a hypergroup such thatx ∗ y is a finite set for allx, y ∈ K. Then

the following statements are equivalent:

(i) For eacht ∈ K andµ ∈ M(K), εt ∗ |µ| = |εt ∗ µ|.

(ii ) For eacht ∈ K andm ∈ Cb(K)∗, εt.|m| = |εt.m|.

(iii ) For eacht ∈ K andφ ∈ Cb(K)+, there existsφt ∈ Cb(K)+ such thatLtφt = φ.

(iv) K is a group.

(v) For eacht ∈ K andµ ∈ M(K), |µ| ∗ εt = |µ ∗ εt|.

(vi) For eacht ∈ K andm ∈ Cb(K)∗, |m|.εt = |m.εt|.

(vii) For eacht ∈ K andφ ∈ Cb(K)+, there existsφt ∈ Cb(K)+ such thatRtφt = φ.

PROOF: (i)⇔(ii)⇔(iii)⇔(iv) is proved in Theorem 4.15. By using an argument similar to the

proof of Theorem 4.15, one can prove (iv)⇔(v)⇔(vi)⇔(vii). ¥

Remark4.17 : LetK be a hypergroup andt ∈ K such that for eachµ ∈ M(K), εt∗|µ| = |εt∗µ|.
If µ ∈ `1(K) andεt ∗ µ = 0, thenεt ∗ |µ| = |εt ∗ µ| = 0 and henceµ = 0. To see this, note

thatεt ∗ |µ| =
∑

x∈K |µ{x}|εt ∗ εx = 0, if and only if, µ{x} = 0 for eachx ∈ K. SoK is left

cancellative att.

We close the paper with the following questions.

Question1 — Let K be a hypergroup that is left shiftable att ∈ K. Forµ ∈ `1(K), does the

equalityεt ∗ µ = 0 imply µ = 0?
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Note that by Proposition 4.9, the answer to the above question is affirmative for discrete hyper-

groups. A general form of the above question is the following:

Question2 — Is the converse of Remark 4.10 valid? In other words, letK be a hypergroup that

is left cancellative att ∈ K. For eachµ ∈ `1(K), does the equalityεt ∗ µ = 0 imply µ = 0?

Question3 — Is Theorem 3.15 valid for an arbitrary hypergroup?
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