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Abstract. For a locally compact Abelian group G, and a commutative Banach
algebra B, let L1(G, B
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see [5,8,9,12].

2. PRELIMINARIES. Let B be a commutative Banach algebra (not necessarily

unital), and let G be a locally compact Abelian group with Haar measure m. Throughout

the following, the dual group of G is denoted by Γ and the spectrum of B is denoted by

∆(B). Let L1(G, B) denote the Banach algebra of all integrable function from G into B,

(f ∗ g)(t) :=

Z
G
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(i) f ⊗ x ∈ L1(G, B), and kf ⊗ xk1 = kfk1kxk

(ii) (f ± g) ⊗ x = f ⊗ x± g ⊗ x

(iii) \f ⊗ x(γ) = àf(γ)x

(iv) (f ⊗ x) ∗ (g ⊗ x) = (f ∗ g) ⊗ xy

(v) If B
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i, and kgk1 = 1. We have

kf −
nX

i=1

(fi ⊗ xi) − g ⊗ àf(γ)k

= kf −
nX

i=1

(hi ⊗ xi) +
nX

i=1

(hi ⊗ xi) −
nX

i=1

(fi ⊗ xi) − g ⊗ àf(γ)k

≤ kf −
nX

i=1

(hi i i=1g ⊗ àf(γ)|=18 1 Tf
-26.31 -3.32 TD
λσ)Tj
/TT26406 643.3201 Tm
λX)Tj3f
822 134 Tf
12 00 8.4 189.7606 607.08 Tm
λ257Tj
/TT1 Tf8f
12 0 0 12 184.1206 603.48 Tm
λX)2588j
/TT505λk)Tj 0 0 8.4 340.0006 617.88 Tm
λi)Tj
/TT8 1 Tf
0.4 0 TD
-0.0055 Tc
λ276TTT22 522.6
12  0 0 1j
/TT4 1 Tf
1.21 0026 TD
λà)Tj
λ)Tj
/TT6 1 Tf
0.39 0 TD
λh)T8Tj
/TT11)TfTT21 0 TD
-0.00550 TD
-0.0055 Tc
λ28
/5T22 1 TjTf
12 ) )Tj
/TT4 1 Tf
0.5980 TD
λλ)Tj
/TT5 1 Tf
0.39 0 TD
λγ)Tj
/TT46 592.2 Tm
0 Tc
λθ)Tj
/TT6 1 Tf
0.99 0 TD
λg)Tj
/TT18 1 Tf

0.6 0 Ts g ⊗ àf(γ)

k

i

1

3

Tj
/TT1

482

TTT
1

2

  0

 0

 1

j
/TT4 1

 Tf
1

.2

1

 0

0

2

6 TD
(

à

)

Tj
(

)

Tj
/TT6 1

 Tf
0

.3

9 0

 TD
(

h)

1

40

/TT2

2

 4778j
 0

 TD
-0

.0

0

550

 TD
-0

.0

0

55 Tc
(

1

4Tj
T2

2

 479.64
1

2

 )

f

(

γ

θ

f	f	

i



5

Proof. By Lemma 3.1, there exist f1, f2, . . . , fn in L1(G) with compactly supported

Fourier transforms, and x1, x2, . . . , xn in B such that

kf −
nX

i=1

fi ⊗ xik <
²

2
+ k àf(γ)k

where àfi(γ) = 0. Since L1(G
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to P . For, if g belongs to L1(G) with àg(γ) 6= 0, àg = 0 on Γ − V , and x a non-zero vector

in B, then (g ⊗ x) ∗ f = Θ (the zero vector of L1(G, B)). Since P is a prime ideal of

L1(G, B), either g ⊗ x ∈ P or f ∈ P. But àg ⊗ x(γ) = àg(γ)x 6= θ. Hence f ∈ P . Thus

all the functions f in L1(G, B) with vanishing Fourier transforms in a neighborhood of γ

belong to P . Hence by Lemma 3.2, it follows that P is dense in Mγ . This completes the

proof of the theorem. ¥

Theorem 3.5. Let G be a noncompact locally compact Abelian group, and B be a

commutative Banach algebra. If P is a closed prime ideal of L1(G, B) contained in Mγ,φ

for some γ ∈ Γ, and φ ∈ ∆(B), then P contains Mγ . Furthermore P does not contain Mσ

for any σ 6= γ.

Proof. Let f ∈ Mγ . By Corollary 3.3, f can be approximated by a function g in L1(G, B)

with vanishing Fourier transform in a neighborhood V of γ. By an argument similar to

the one given in Theorem 3.4, we can show g ∈ P. Since P is a closed ideal, it follows

that f ∈ P . Thus Mγ is contained in P. Let σ ∈ Γ such that σ 6= γ. Suppose Vσ and Vγ

are compact neighborhoods of σ and γ respectively such Vσ ∩ Vγ = ∅. Then there exist

functions fσ and fγ from G into the complex plane with the support of àfσ contained in Vσ

and the support of àfγ contained in Vγ such that àfσ(σ) = 1 and àfγ(γ) = 1. Let x, y ∈ B

such that φ(x)φ(y) 6= 0. Then fσ ⊗x, fγ ⊗ y ∈ L1(G, B) such that (fσ ⊗ x) ∗ (fσ ⊗ y) = Θ.

Since P is a prime ideal contained in Mγ,σ, we get fσ ⊗ x ∈ P. Obviously fγ ⊗ y 6∈ P.
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epimorphism h form a commutative Banach algebra X onto A, let =(h) =: {a ∈ A| there

is a sequence {xn} in X with xn → 0 and h(xn) → a}. It is easy to show that =(D),and

=(h) are closed ideals of A. By the closed graph theorem D is continuous if and only if

=(D) is zero. Similarly h is continuous if and only if =(h) is zero. It is well known that

=(D) and =(h) are separating ideals of A ([13]). For further information on separating

ideals, their relation to the prime ideals of the Banach algebra, and for related results on

automatic continuity theory, see [1,2,3,4,6,10].
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some γ ∈ Γ. Let ΓM∆ = {γ ∈ Γ|Mγ ⊆ P for some P ∈ M∆}. Obviously ΓM∆ is a Þnite

set. Since = is contained in ah
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of Γ containing γ1. Since G
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