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Abstract. For a locally compact Abelian group G, and a commutative Banach
algebra B, let LY(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 ! 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,

VA
(fF1o)n:=

G



(i) f%x#LYG,B), and [[f %x]s = |F[l2[x]
(i) (F£9)%x="F%x+g%X

(iii) ¥ % x(1) = B(1)x

(iv) (F%x) ! (9%Xx) = (F1g)%xy

(V) If B



i, and ||g|[1 = 1. We have

X R
£ (Fi%xi) " g% R
i=1
X X X R
=F (hi%xi)+  (hi%x)™ (Ffi%x;) " g%f1)

X \
ST (hiii=g % AF

i=1

U] g% R(1)
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Proof. By Lemma 3.1, there exist fq,f,,...,f, in LY(G) with compactly supported
Fourier transforms, and X1, X», ... ,Xn in B such that
X 2 R
I£2 sl < 5+ &)
i=1

where B(1) = 0. Since L(G
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to P. For, if g belongs to LY(G) with §(!) #0,§=0o0n ! "*V, and x a non-zero vector
in B, then (g % x) ! f = # (the zero vector of L1(G,B)). Since P is a prime ideal of
LY(G,B), either g% x # P or f # P. But g@x(1) = §(!)x # ". Hence f # P. Thus
all the functions f in L1(G, B) with vanishing Fourier transforms in a neighborhood of !
belong to P. Hence by Lemma 3.2, it follows that P is dense in M.,. 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 L!(G, B) contained in M,
for some ! # 1, and # # "*(B), then P contains M,. Furthermore P does not contain M,

forany = # 1.

Proof. Let f # M,. 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 1. 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 M, is contained in P. Let * # I such that * # !. Suppose V, and V,
are compact neighborhoods of * and ! respectively such V, $V., = ). Then there exist
functions f, and f, from G into the complex plane with the support of ﬁ}, contained in V,
and the support of £, contained in V., such that £,(*) =1 and (1) = 1. Let x,y # B
such that #(x)#(y) # 0. Then T, %x, T, %y # LY(G, B) such that (f,%x) ! (f, %y) = #.

Since P is a prime ideal contained in M, ,, we get f, % x # P. Obviously £, %y # 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 X, & 0 and h(x,) & a}. It is easy to show that &(D),and
3(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 ! # 1. Let Inq, = {1 # 1M, + P for some P # Mx}. Obviously I, is a finite

set. Since & is contained in ah



of T containing ;. Since G



10

10.

11.

REFERENCES

. W.G. Bade and P.C. Curtis, Jr. Prime ideals and automatic continuity for Banach

algebras. J. Funct. Anal., vol. 29, 1978, pp 88-103.

P.C. Curtis Jr. Derivations on commutative Banach algebras. in Proceedings, Long
Beach, 1981, Lecture Notes in Math. (Springer-Verlag, Berlin, Heidelberg, New York),
975, 1983, pp 328-333.

. J. Cusack. Automatic continuity and topologically simple radical Banach algebras. J.

London Math. Soc., vol 16, 1977, pp 493-500.

H.G. Dales. Automatic continuity: A survey. Bull. London Math. Soc., vol 10, 1978,

pp 129-183.

. J. Diestel and J.J. Uhl. Vector measures. Math Surveys (Amer. Math. Soc., Providence,

RI, vol 15, 1977.

R. Garimella. On nilpotency of the separating ideal of a derivation. Proc. Amer. Math.
Soc., vol 117, 1993, pp 167-174.

R. Garimella. On continuity of derivations and epimorphisms on some vector-valued

group algebras. Bull. Austral. Math. Soc., vol 56, 1997, pp 209-215.

. A. Hausner. The Tauberian Theorem for Group algebras of vector-valued functions.

Pacific J. Math., vol 7, 1957, pp 1603-1610.

G.P. Johnson. Space of function with values in a Banach algebra. Trans. Amer. Math.
Soc., vol 92, 1959, pp 411-429.

M.M. Neumann.Automatic continuity of linear operations in Functional analysis, sur-
veys and recent results 11, North-Holland math. Studies (North-Holland, Amsterdam,
New York), vol 38, 1980, pp 269-296.

M.M. Neumann and M.V. Velasco. Continuity of epimorphisms and derivations on

vector-valued group algebras. Arch. Math. (Basel), vol 68, 1997, pp no.2 151-158.



11

12. W. Rudin. Fourier analysis on groups. Interscience, New York, London, 1962.
13. A.M. Sinclair. Automatic continuity of linear operators. London Mathematical Society

Lecture Notes Series, Cambridge Univ. Press, London/New York, vol 21, 1976.

Department of Mathematics
Tennessee Technological University
Cookeville, TN 38505 USA

e-mail: RGarimella@tntech.edu



