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It is proved that if X is not a symmetrically regular Banach space then there exist finite
codimensional primary ideals on the algebra of entire functions of bounded type on X, Hy(X)
and on the algebra of uniformly continuous bounded functions on the unit ball B, HS2(B).
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[llokazaHo, 9TO AaA HEe CUMMETPHYECKH DEryIAPHOTO 6aHAXOBOT'O MpocTpaHcTBa X cylie-
CTBYIOT TpPHMapHBIE HIealbl KOHETHOH KOpasMepHOCTH Ha anrebpe Hy(X) menbix (pyHKUHH
orpaHuveHHoro Tumna #Ha X u Ha aarebpe paBHOMEDPHO HENMPEPBIBHBIX ONPAHWYEHBIX (DYHKIIH
HS B na equnuvnom mape B € X.

Let X be a complex Banach space and B its unit ball. We call H2(B) the algebra of
bounded analytic functions on B, uniformly continuous on the closure B. It is well-known
that the algebra H:°(B) endowed with norm || f|| = sup,ciz|f(2)| is a Banach algebra. The
algebra H,(X) of entire functions on X that are bounded on the bounded sets can be defined
as the projective limit of algebras H:2(rB), where r is a real positive number. The purpose
of this paper is investigation of finite dimensional homomorphisms of algebras H,(X) and
H2(rB), when the space X is not symmetrically regular. For the symmetrically regular
algebras the structure of set of complex homomorphisms on H,(X) was investigated in [1].

For background information on holomorphic functions in infinite dimensions, we refer to
[2] or [3].

Given a continuous n-linear mapping B: X x --- x X — C, B can be extended to a
continuous, n-linear mapping B : X" x --- x X" — C by

E(x’ll,...,xg):lim...limB(xal,...,xan), (1)
(e 5] [ 2%)
where for each k, (x,,) is a net in X weak-star convergingto 7. It is known that HEH = ||B].

It is essential for us that if B is symmetric, it does not necessary follow that B is symmetric.
A Banach space X is called regular if

E(:z;’ll,,x;;) = lim ... lim B(za,,..-,%a,),
Yo (1) Yo (n)
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for every permutation o on the set {1,...,n} and symmetrically regular if B is symmetric
for every symmetric bilinear map B on X x X.

Let B be a symmetric n-linear form and B its extension to the bidual space. Let us
consider an n-linear form A[B] on X" defined by

1 -
AlBl(z1, oy 2n) = > (=1 B2ty - s Zo(m))-

ogESK

where 5, is the group of permutations on the set {1,...,n}. Let us denote by £,("X) the
set of continuous antisymmetric n-linear forms on X”. Thus the map A: B — A[B] is a
linear continuous operator from L;("X) to L£,("X"). It is easy to see that this operator is
trivial if and only if X is symmetrically regular. For any G € L("X"), we shall denote by
as(() the antisymmetrization operator:

1 [2)
CLS(G) = E Z (—1) G(Zg(l), o ,Zg(n)).

ogESK

Therefore, A[B] = as(B). Let Dy € L,("X") and Dy € L,("X"). Put Dy A Dy := as(D1Dy).

Using the simple induction, it is easy to see that
D1 A D2 - (—1)an2 A Dl.

Let us denote by L£,(X") the direct sum of spaces £,("X"), n =0,..., 00, endowed with
the direct sum topology. We shall assume that £,(°X") is the field C and £,(* X") = X".

It is clear that the operation A is associative and well-defined on £,(X").

Proposition 1. The space L,(X") with operation A is a locally multiplicatively convex
algebra.

Proof. Since the direct sum of Banach spaces is a locally convex space, it is enough to check
that |[Dy A D[ < |[Df[]| D2l-

For any z1,...,z, € B(X") we can write

[D1 A Doz, z0)| < sup [DiDa(20,5 -5 Z0,)| < [ Da[][ D2 ]]-
ogESK

O

Proposition 2. The map A: B +— as(E) is a continuous homomorphism from algebra

P(X) to L (X").
Proof. For arbitrary By € L("X), By € L;(™X) we have
A[B1By] = as(B1B,) = as(as(B1)as(By)) = A[Bi] A A[B,).
Since, HEH = || B|| and HEH > HCLS(E)H, the operator A is continuous. O

Let us denote by A the image of the operator A.
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Corollary 1. The image A of the operator A is a commutative subalgebra in L,("X").
Proof. Let hy,..., hy, be some linearly independent vectors in X and D € £,("X"). Put

(I)hl,...,hm(D): = Z D(tilhila- . -atinhin)
if n >0 and @, ;,.(1) =1 and extend it by linearity to the space L£,(X"). O

Theorem 1. The map Py, . 4, is a continuous homomorphism from L,(X") into the alge-

bra 1, of antisymmetric forms on C".

Proof. Evidently, ||®,... n,.(D)|| < || D] and || P, .5, (1)]| = 1, thus we have || @, .|| = 1.
Also

m

Gy (D1 A D) =@, poas(D1Dg) =
as Z D(ti hiysooostihe,) = @ny i (D1) A @y (Da).

Let us recall that an ideal J is called a primary ideal if it contained in a unique maximal

ideal. O

Theorem 2. If X is not a symmetrically regular Banach space then there exists a finite
codimensional primary ideal on Hy(X) and on H2(B).

Proof. Note first that P(X) is a dense subspace in Hy(X) and H,(X) is a dense subspace
in HX(B). So every continuous homomorphism on P(X) can be extended to a continuous
homomorphism on H,(X) and on H2(B). Let us prove the theorem for H,(X), the proof
for H2(B) is similar. Let Wy, 5 denote the extension of homomorphism Ao ®;, ;= to
H,(X). Since Wy, 4, is a finite-dimensional homomorphism, the zero set Z: = ker Wy, 5
is a finite-codimensional ideal in H,(X). It is clear that Z contained in the zero set of the
point evaluation functional dy at the origin. Let I be a maximal ideal containing Z. Since
7 is a finite codimensional subspace, Hy(X) = Z & V,,, where V,, is a finite dimensional
subalgebra. Thus V,, is isomorphic to (2, and the restriction of [ to V,, is a maximal ideal
on V,. Since every nonconstant form from (2, is nilpotent, the point evaluation functional
at the origin is a unique complex homomorphism on €,,. Thus [ coincides with ker g on V,
and therefore on X. Hence ker dg is a unique maximal ideal containing Z. O

Note that every finite-codimensional ideal of the algebra of entire functions on C* coincides
with the intersection of a finite number of maximal ideals.
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