ISRAEL JOURNAL OF MATHEMATICS, Vol. 48, No. 4, 1984

THE DIMENSION CONJECTURE
FOR POLYDISC ALGEBRAS

BY
J. BOURGAIN

ABSTRACT

It is shown that for m# n the polydisc algebras A(D™) and A(D") are not
isomorphic as Banach spaces. More precisely, there is no linear embedding of
the dual space A(D")* into A(D™)* for m <n. The invariant is infinite
dimensional and is based on certain multi-indexed martingales related to those
considered by Davis et al. [10]. In the one-dimensional case, i.e. for the space
A(D)*, a finite inequality is proved, implying that A(D?)* is not finitely
representable in A (D)*. Extensions to algebras on products of strictly pseudo-
convex domains are outlined. They imply in particular the non-isomorphism of
certain algebras in the same number of variables, for instance A(D*)# A (B, X
B,).

0. Introduction

Denote D ={z €C:|z]|<1} the open disc and II the unit circle (group)
equipped with Haar measure. For d =1,2,..., let A(D*) be the m-polydisc
algebra, thus the algebra of complex valued continuous functions on D¢ which
are analytic on D% If A(D?) is equipped with the sup-norm, it becomes a
Banach space. The restriction map A(D*)— C({1*): f+ f|. . is an isometric
embedding, identifying A (D) with the translation invariant space on II* of
those continuous functions f such that

f(kl...,kd)=jf(0,,...,6d)exp(—i(k.91+-~-+kd()d))d61..‘d9d
vanishes whenever inf ;=4 k; < 0. In the sequel, polydisc algebras will be seen as
function algebras on the torus.

The subject of this paper is the isomorphic classification of the Banach spaces
A(D*?). The main result, solving the so-called dimension conjecture (see [18],
section 11) for polydisc algebras, is
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THEOREM 1. For m# n, there is no linear isomorphism between A(D™) and
A(D™).

Partial solutions were obtained by G. M. Henkin [15], B. S. Mitjagin and A.
Peiczynski [18] and recently the author in [3]. In [3], the non-isomorphism of
A(D? and A (D?) was shown, using an analysis of the dual space A (D?)*. This
space can be proved to be isomorphic with the space

A(D)*®A(D),
a result used in the argument. It was in fact more generally shown (see [3]) that
PRropOSITION 1.
AMDy=AMD)® - QAD) (d-fold)
= X, B (Xa-1 @ M)

where M = M(11) is the usual measure space and

X, =L'(Miy® - QL' (d-fold),

o ={f €L'(M); f(n) =0 forn <0}.

Its knowledge can however be omitted in proving Theorem 1. More precisely,
it will be shown that

THEOREM 1'. For m <n, there is no linear embedding of A(D")* into
A(D™)*.

One may write
dual C*-algebragd A(D)* ZA(D*)*2--- 2 A(D™)*

where A (D7) is the analytic subspace of C(IT"), IT” the infinite torus. It is indeed
known that each space A(D*)* is weakly complete, while A (D”)* is not, since
the characters

i8 8,
1 2 k
e e ..., e ...

form a complemented I'-sequence in A (D) (see [6]).

The analogue of Theorem 1 for H'-spaces, thus the non-isomorphism of the
Banach spaces H'(II™) and H'(IT") for m # n, was obtained earlier (see [4] and
[5]). The results stated as Theorem 1 and Theorem 1’ are again of infinite
dimensional nature, and we don’t know at this point how to localize them, except
in two cases listed below as Theorem 2 and Theorem 3.
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Let X, Y be Banach spaces. Say that X is finitely representable (f.r.) in Y
provided there is a constant A <« and for each finite dimensional subspace E of
X a subspace F of Y of the same dimension, such that d(E, F)= A, where

d(E,F)=inf{|| T|||| T"||; T : E — F linear onto-isomorphism}
is the Banach-Mazur distance.
THEOREM 2 (G. Pisier). A(D)* is not f.r. in the dual of a C*-algebra.
THEOREM 3. A(D?)* is not f.r. in A(D)*.

The invariant from which Theorem 1’, Theorem 2 and Theorem 3 are derived
is the behaviour of certain multi-indexed martingales ranging in the space we
consider.

Let X be a Banach space. A d-indexed martingale F = F(8',...,08%) on
Q=QX---XQy (; =1II") will be called a complex martingale of type (d)
provided it is of the form

where Ax, K =(k,,...,ks), is an X-valued function.

o
o

Say that F is uniformly bounded provided

Define also

p(F)=i2f

X

[Fllz=sup ||Ex. .ilFlz<e
kyvokg €2,

Let first X = A(D)* and F the X-valued type-(1) martingale (considered by
G. Pisier)

F(0)=;Ak(ol,...,()k_l)exp(i()k)
where for each k =1,2,...
A (0)=1'ﬁ (1+1ex (i8)exp (— i2'€) +2 exp (— i6;) exp (i2 i
k 2 U 5 CXp 1t )exp 2 €Xp i)exp (i2'€) ) exp (— i2%¢),

considered as an element of L'(£€ € IT)/Hy(£). Since clearly
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E.[F](8)= ljl(l +cos (6, —2'¢))—1,

both members considered again as elements of L'(¢ € IT)/Hy(£), it follows that
|E.[F]|.z=2. Also, for each k

f Al =3exp(—i2“¢)

implying p(F)=3.

By d-fold tensoring F® - - - @ F a uniformly bounded A (D“)*-valued com-
plex martingale of type (d) is found for which p(F)> 0. Theorems (1'), (2) and
(3) are therefore consequences of the following results.

THEOREM 1". Let F be a uniformly bounded A (D“)*-valued martingale of
type (d +1). Then p(F)=0.

THEOREM 2'. Let X be the dual of a C*-algebra and F an X-valued
martingale of type (1). Then

Vkp(F)= C|E[F]ly,  Vk

where C is a numerical constant.

THEOREM 3' Let X be the space L'|Hs. If F is an X-valued martingale of type
(2), then

Vkp(F)= ClEw(Fllla, Yk
where again C is a numerical constant.

Theorem 2’ follows by an iteration argument from the inequality (cf. [10],
Th.8) due to U. Haagerup (cf. [11], [12])
]- o ] 2 2 231/2
3= | Naxembldoz(lap+ss P
(8 = numerical constant), valid for a, b in the dual of a C*-algebra.

Theorem 3’ will be shown in the next section and relies on the same methods
used to prove the cotype 2 property of L*/Hj.

The proof of Theorem 1" is given in section 2 of this paper. We proceed by
induction on d. The reasoning relies on sequence arguments and does not
provide an analogue of Theorems 2' and 3'. In particular, it does not imply the
non-isomorphism of the H"-spaces H*(D?) and H”(D°?). At this point, the local
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Banach space theory of the algebras of analytic functions in several variables is
essentially non-existent.

A classical invariant to distinguish H*(D) and H*(D?) is the so-called (i,—,)
ratio defined for a Banach space X by

k,(X)= sup{ip(u)l u linear operator on X and m, (u) = 1}.

We don’t explicitly define the p-summing (resp. p-integral) norm ,(u) (resp.
(i,(u)) here, since they will not be used. The reader not familiar with those
notions may consult [18].

Now if X = H*(D), then

k,,(X)éCEp:—l (I1<p<w)

while k,(X)Z ¢, in case X = H'(D™) and 2<p <= (see again [18]). Very
recently, it appeared that in fact k,(X) = % whenever p# 2 for X = H"(D™) and
m>1 ([2)).

The same phenomenon happens for H -spaces on complex balls in more than
1-variable (see [7]). Hence the latter invariant becomes useless in a multi-
variable context.

Let us recall some further notions for later use. Define % as the subspace of
those functions h € L'(II") such that the natural martingale difference sequence

of h =h{, ¢,,...), e,
Ak[h]:(Ek_Ek~1)[h] (k=1,2,...),

has the property that for each k the difference A«[h] is an Hi-function w.r.t. the
variable Y. The formal projection on ¥ is given by 3(Id + iH) where

H=H¢IE1+H¢2E2+"'+H¢kEk+"'

and H is the usual Hilbert-transform acting on L'(II). Thus H maps real
functions on real functions and behaves like a martingale transform.

Its regularity properties follow indeed from those of H using the transference
formula

H = lim {I,f_n.L e ,!liEL(S:k"' 8L Hy(SE 51”0)}
where S, is the measure preserving transformation of II” obtained by transla-
tiOl’l l//k =4 d’k + nk0.

In proving Theorem 17, we use a Rudin-Shapiro construction to generate
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bounded analytic functions. Let us recall the method. Let (A:) be a scalar
sequence such that 2 |A. [°<% and (y) a uniformly bounded sequence of
functions. Define by induction the pair (ax, B«) as follows:

a, = Ay, 31=1,

Ak = ax + :\kﬂék‘)/k«n,
Bk+1 = ﬂk - /\k+]&k'Yk+1~
Then clearly

| A +1 l2 + l Bk+1 |2 = (1 + | )\k+1‘Yk+1 |2)(| [0 /% Iz + ’ Bk ’2)
and by iteration
e [ +] B lzél_]:!(lﬂ)w E)

yielding in particular that (e ) is a uniformly bounded sequence of functions.

1. Proof of Theorem 3’

Let X =L'/Hs and F =X} Fa(0s,..., 0,1, ..., ) exp (i(6 + ) a
complex X-valued martingale of type (2). Theorem 3' is a consequence of the
next inequality to be shown:

1) (3

where C is a numerical constant. Notice that (1) clearly implies

(1]

The verification of (1) is based on the same technique as used to prove the cotype
2 property of X. Let us denote by C various numerical constants. The main
ingredient is the following result (see [2], Theorem 1.1):

2\ i/2
) =ClFl,

[ Fuw-s 0,900

2 1/2
) = CVa|Flu.

PROPOSITION 2. Given A€ Li(I), fA=1, there exist A,=A, [A/=Canda
projection P from L*(A) onto Hy(A:) which is LP(A)-L°(A)) bounded for
1<p<w and L'(A)-L'(A)-weak bounded.

The notation H”(u) stands for the closure of the analytic trigonometric
polynomials in the space L”(n), u = Radon probability measure on II. The
projection P generalizes the classical Riesz projection operator. More variable
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analogues of Proposition 2, even in a restricted sense, are known to be untrue
(see [2], [7]). This fact is related to the failure of the (i,—, )-property mentioned
in the introduction.

The following fact follows from H”-theory or from [10] (see Theorem 1).

Lemma 3. If 0<p <= gnd

FOE)= fulOiy. s B, Yy, ) exp (i (6 + )

is a C-valued martingale of type (2), then

12
(SMheks) =Gl
b
Define, with F as above,

5= [Fu @ u)dody  (1=j=n)

Denote q : L'(I1)— X the quotient-map and consider functions f, € L'(IT) with

q(f;) = x; and such that
1=[(S1r)"

is minimum up to factor 2, the minimum taken over all sequences f,,...,f, of
liftings of x,,...,x.. It will be shown that

(3) I=C|Fu

obviously implying (1).

Define A(£€)=1"'(Z | f;(¢)[")'” and apply Proposition 2 yielding A, = A and the
projection P. Of course, we may suppose A;Z 1 pointwise on IT and conse-
quently consider an outer function ¢ with |¢ | =A, on 4D =11

Let G be the convolution on II" X IT" of F and the scalar function

&(6,4)= 2] +<0s 8+ -1 ).
Thus
@) | G Iy =21 Flug

and G(0,¢)=Z2;c Gk (0:,...,0-, ¥\, ..., 1) exp (i(6; + ¥« )), where clearly
Gy =0 for j+ k <n and G;,_; is the constant function x;.

Fix 0<p <1 and define Q =Id- P, vanishing on analytic trigonometric
polynomials of mean zero. For fixed 8, ¢ € II", we may write (with slight abuse



296 J. BOURGAIN Isr. J. Math.

of notation)

1G(6,4)[x = in f(G(o,w)@)—h(g)ldg

heH}

-, [ 166.0@6©) - @8 © 1861

= Cp “ O[G(ev l/f)¢71 “Lp(Al)

since Q satisfies Kolmogorov’s theorem w.r.t. the density A,. Integration in 6,
yields by (4)

“ )I_ZkO[G,-.k(B,¢f)¢"](§)eXp(i(0,- + 1)) pAl(f)dOledf] = Gl Fllos

Now for £ fixed, the left member is the L”-norm of a scalar martingale of type
(2), to which Lemma 3 applies. Taking the remark on the G;,.-; into account, as
well as the fact that g(fi))=x; (1=j=n), we get

©) {[[S101e71¢] s} "= G 1FI

The proof is now concluded using a standard extrapolation reasoning based on
Holder’s inequality. Take 0 <7 <1 satisfying

I=(1—-7)2+1m.
Since for each j

fi = $Qlfi¢ 1€ Ho

it follows from the definition of I that

21= [ (319000 71F)

-[ (S 10t 1F) "a

(-2 P

J(Stome ) |7 (S 10m010)”

By the L*(A,)-boundedness of Q and (5), this gives

=6l [ (Supisral iF.

L3(Ay) LP(A))
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Since [¢|=A, on IT and A, =T, |f; )", it follows that

172 yi-7
rsar{ [(S1ar) "} IE,
P
rEGIFl,

hence (3) and the theorem.
Simple examples show that the minoration in Theorem 3’ is best possible.

REMARK. It is possible to give a more direct proof of Theorem 3', not relying
on Proposition 2. The method is the real-variable approach presented in [9] to
show the cotype 2 and Grothendieck property of A (D)*.

2. Proof of Theorem 1"

Let us denote (d) the statement in (1”), for simplicity. Its verification will be
done by induction. Statement (1) was obtained in the previous section. Part of
the argument, such as the convolution, will reappear below.

It should be said that in fact the proof of (d —1) already implies the
non-embeddability of A (D*"')* into A(D*®)*. This is a consequence of Proposi-
tion 1. Indeed, the continuum-direct sum in ['-sense B, X, is a subspace of
A(D“")* and since

AD Y =X: P (Xas @ M),

X. being a separable Banach space, a simple argument yields the embedding of
X, into X,_; Q M. The latter space would therefore admit a uniformly bounded
type (d) martingale F with p(F)> 0. But the argument proving (d — 1) works as
well for X,_, @ M, giving a contradiction. In particular Theorems 2’ and 3’ imply
Theorem 1 for m, n =3.

The remainder of this section deals with the implication (d — 1) > (d). As
said, the result is of infinite dimensional nature.

Consider the partial order on complexes K € Z¢ defined by K < K’ provided
ki<ki(l1=i=d), K=(ki,...,ks) and K' = (k1,...,k3).

Denote for each s =1,2,... by R, at the l-variable kernel on Il with
trapezoidal Fourier transform such that

R/(k)=1 for |k|=s5,
R.(k)=0  for |k|=2s.
Hence || R, | =3.
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For fixed dimension d, consider the translation invariant operators
s =1d—(Id'- R)®- - @ (Id* — RY)

acting on any invariant space on [1°. Here I’ (resp. R!) denotes the identity
operator (resp. the R,-convolution) w.r.t. the variable & €I1. Clearly P, =0
provided

d
Speco C[[{k €Z]| |k |=2s}).
j=1

On the other hand, it is easily seen that each P, maps A (D) (resp. A(D*)*) on
a subspace isomorphic to A(D®") (resp. A(D*™')*).
Let

F(8)=

be a uniformly bounded A (D“)*-valued martingale of type (d +1). We will
show that p(F)=0. Let us simplify notation by denoting ¢ the IT"-variable 6"’
and o the variable (8',...,0°)EQ=1I"%x .- xIT".

Rewrite F as

F= Z Axi(w, P, . .., 1) exp (iwk ) exp (ig)
where

wK = 2 9’1;,., K=(k1,...,k,1).

155=d

It is clear that for fixed k =1,2,..., the formula

PO =3 ([ Aus o, 9)d0) exp )
defines a uniformly bounded complex martingale of type (d). Hence by a
previous observation and the induction hypothesis, it follows that
1) p(P.(F¥)=0, Vk, Vs

Fix some large integer n. Fact (1) allows one to introduce inductively
complexes K, EZ3,

(2) K,‘<K"_1<K,,_2<"'<K|
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such that
| P (x)||=0  where xi = JAKk,k(w, ¢)dwdiy.

In this construction, we let k run from n up to 1. At each step, the choice of the
integer s« depends on the elements X,, X._i,...,Xx+; which were already ob-
tained. More precisely, there is for each k=1,...,n some function
o EADY), |le|=1 and ¢, with finite spectrum satisfying, taking ¢=
@ — P, (o),

3) (% 01 =3 xc | Z 20 (F)

and s, will be chosen according to ¢y, . . ., ¢«+1. The condition will appear later in
the Rudin-Shapiro construction.
Define again G as the convolution on 3 XII” of F and a, where

a(w, )= 2‘1_:]1 [1+cos (wk, + )]

Thus G has the form, using (2),

G(“’, {//) = kzl exp ("/fk)zl Gk,l((l)K,H, e, WK, U..., tl/k_l)exp (ia)K,)

where
(4) Gk'k = IAK“J( (w, l,/)da)dlﬁ = Xk.
The reader will easily make the verification.

Defining n =(n1,..., M), m = wk, €11, G can be rewritten as

) G(w,m)= Z,I { ;1 Gii(Mists oo Mo Yy .., i-r) €XP (i‘l"‘)} exp (in:).
Also, letting X = A(D“)*

©6) 1 G (@, n)lIx =2|| F fus.

To minorate the left side, we construct test-functions in A (D), depending on
the variables w, m. This is achieved by a backwards (I=n,n-1,...,1)
Rudin-Shapiro construction, based on the functions ¢i. Define

[Un =—\%—;6Xp(i(m +)el
V.=1

and recursively
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U =Uns +T}—;€Xp (i(m+ tflz))Z}H V{H(P'I

1 . -
Vi=Vin —\—/—;exp (l(‘m + ))Z1+1 Uf+1§D;

where Zios = Zisi (g + Ysn, ..., Ma + ) remains to be defined. Now Z; is
uniformly bounded by 1 and depends on the functions @,, ..., ¢i+: only. Thus U,,
V.. (m>1) as well depend only on ¢.,...,¢.:. Therefore the integer s
considered above can be taken such that the ¢i-multiplication yields Ui(n, ¢),
Vi(n, ¥) in A(D?). In fact, we are only interested in U,.

From their definition, U; and V, appear as uniformly bounded complex type
(1)-martingales in the variables

Tn + ‘/’n, MNn -1 + 'lfn—l, ey M + llll.

Using the biorthogonality in #, it follows by (5) and (6) that

ClIFlix = [ (G, 9), U, #)dnds
0 Lo ]
= \—/—"' 2 J < z GkJ exp (ll,llk ), exp (i([/{)ZHl ‘/I+1§0,l> d‘lf
R =1 k=1l
We will now make Z,., precise. First, by successive applications of Jensen’s
inequality

]logl‘/l-H'dl/I flog"/l+zld¢- -=0
so that exp (— flog | Vi.i| dyp) defines a 1-bounded function on II°. Take

®  Zu=rytexn( - [log | Vil dp)exp (- iHlog | Vie])

where H is the transformation related to the space # considered in the
introduction. Clearly || Z.-i(n, ¢)|l-=1 and a standard perturbation argument
allows one to assume the spectrum (w.r.t. £ € [1) contained in some finite subset
of Z“. The latter property holding for U1, Vi+; and since ¢} has finite spectrum,
it will still be satisfied by U, V.

From (8)

Zior Vs =exp ([ log | Vsl ) expliog | Vi | = B (log | Vi)

showing that scalarly, thus (Zi Vi )(m, ¢)(€) for fixed £ €119 one gets an
element of

%(— (T]H] + ',[/Hl)’ veey T (nn + 'l”l))
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Also, by construction
fZI-H ‘71+1d¢ =1

Therefore, the Ith term in the sum (7) equals

[( 3, Guexp ) exp et} d = (a0 =411
by (3) and (4). We proved that

CIFI=Y o)

Since n was arbitrary, p(F) equals zero, completing the proof.

3. Remarks and extensions of the method

(1) The proof of Theorem 1" actually shows that there is no linear embedding
of the (d + 1)-fold projective tensor product
L'IDQL'/H)Q - QL'H)
———
d times

in the space A(D;i )*. Let us mention that the non-isomorphism of the spaces
A(D)and A (D)® C(IT) was known to A. Pelczynski. Also, by the results of P.
Wojtaszezyk (see [20])

I'NYQ L'/Hy=L'/H,.

(2) The notion of type (d)-complex martingale is closely tied up with the
group-structure of the torus I1°. It may be that related ideas permit one to solve
the dimension conjecture for the ball algebras A(B.). It is known that
A(D)# A(B») and, from [7], also H*(D)# H (B.) for m >1.

(3) Assume U a domain of holomorphy in C”, m = m, + - - - + m,, obtained as
a product U = U, X - - - X U,, where each Uj is a strictly pseudoconvex bounded
closed domain in C™ with C’-smooth boundary. Let V=V, X---Xx V, be
another such domain in C™.

The argument presented in the previous section permits one to prove that the
algebras A(U) and A (V) are not linearly isomorphic whenever d # d'. This
result provides the non-isomorphism of many pairs of algebras of analytic
functions in the same number of complex variables.

In particular A(D™)# A (B..) if m > 1, a theorem due to G. M. Henkin [14].



302 J. BOURGAIN Isr. J. Math.

Also A(D*)# A(B.X B,), a result not covered by Henkin’s method. In what
follows, we briefly outline the proof of the statement. We restrict ourselves to
U; = Bm, the unit ball in C™. The generalization to products of arbitrary strictly
pseudoconvex domains is based on the theory developed in [15]. A detailed
exposition of the case U = B,, can be found in [8].

By a recent result of A. B. Aleksandrov on the existence of inner functions [1],
there exists ¢ € H"(B.,) such that ¢(0)=0 and | ¢ | =1 almost everywhere on
dB,.. The existence of inner functions for strictly pseudoconvex domains was
proved by E. Low [16]. Clearly the map

ZZ: akeike . 2 ak(Pk
KE

yields an isometric embedding of L'(IT)/H, into (A (B.))*. Consequently, if
U = Ilisjsa B, there exists a uniformly bounded complex martingale F of type
(d) ranging in A (U)* and satisfying p (F) > 0. Therefore it remains to show that
if F is some uniformly bounded A (U)*-valued martingale of type (d +1),
necessarily p(F) = 0. This is shown by induction on d. The argument for d =1 s
essentially the same as to show the implication (d) = (d +1). It again uses the
Rudin-Shapiro construction and is a straightforward adaptation of the polydisc-
algebra proof. The reproducing kernel of A(B.) is the Szego kernel

Kz =0z
We denote P, (0= r =1) the Poisson kernel, i.e.
Pf(z)=f(rz) forf€L'(B,) and z € iBn,

where f is the harmonic extension of f.
Consider the operators (0=r <1)

Q =ld-(1d'-P)® - -®1d" - P7)

acting on A (U)or on A(U)*. Then, again by induction hypothesis, it is not hard
to see that

p(QF*)=0, Vk=12,... and r<L

Thus in order to generate A (U) members with the Rudin-Shapiro construction
it suffices to verify the property

*) dist(r(Id— Q.)p, A(U)—0  ifr—1

uniformly for ¢ in the unit-ball of A (U), for a fixed continuous function 7 on
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aU. We may and will assume 7 of the form 7(£)=71(¢1). .. 7a({a) where 7; is a
polynomial in zi,...,Zm, Z1,...,Zm for j=1,...,d.

At this point the strict pseudoconvexity of the domains U; = B,, is exploited.
The method to show (*) is well-known. The reproducing kernel K of A (U)is the
product K'® - - ® K*°. Denote [L, k] the commutator defined by

[L, «](f) = L(x. f)= L(f).
We estimate
(+%) I7(1d - Q)e - K[(1d - Q)] ..
Now (x*) equals ||[K, 7](Id— Q.)¢ |l. and

[KT]—[K1® ®Kdﬂ® ‘Qmn= (Z

~~~~~ d} jES

7 QK ®Q K, 7]

Again since (Id—Q,)¢ is in A(U), (**) tends to zero for r—1 since if
Sc{l,...,d}, S#J

®1K,n1ad - Pe| o

lim
pl

Indeed, for each j, f € L*(dB»,) and z € 4B,

Komlf)= tim [, FEEHS e,

(K, ml¢=PH@ = tim [, aa-r){ FEEAE oo

and

{—"iﬁlﬁ)m- 0=p<1,z eaB.,,.}

(1=<{pz,0))" ’

is a compact subset of L'(dB.,). The reader will find details in [19], chapter 9.
Knowing (*), it is easy to repeat the argument of the previous section.

REFERENCES

1. A. B. Aleksandrov, Existence of inner functions in the unit ball, Mat. Sb. 118 (160), No. 2 (6)
(1982), 147-163.

2. J. Bourgain, Bilinear forms on H” and bounded bianalytic functions, Trans. Am. Math. Soc.,
to appear.



304 J. BOURGAIN Isr. J. Math.

3. 1. Bourgain, Some results on the bidisc algebra, Astérisque, Soc. Math. France, Vol. Colloque
L. Schwartz, to appear.

4. 1. Bourgain, The non-isomorphism of H'-spaces in one and several variables, J. Funct. Anal.
46 (1982), 45-57.

5. 1. Bourgain, The non-isomorphism of H'-spaces in a different number of variables, Bull. Soc.
Math. Belgique, Vol. 35, Fasc. I, ser. 3, 1983, pp. 127-136.

6. J. Bourgain, On weak completeness of the dual of spaces of analytic and smooth functions,
Bull. Soc. Math. Belgique, Vol. 35, Fasc. I, Ser. 3, 1983, pp. 111-118.

7. 1. Bourgain, Applications of the spaces of homogeneous polynomials to some problems on the
ball algebra, Proc. Am. Math. Soc., to appear.

8. J. Bourgain, On non-isomorphisms of algebras of analytic functions, Proc. Leibniz Conf. on
Operator Theory, 1983, to appear.

9. M. Dechamps, Analyse harmonique, Analyse complexe et Géométrie des espaces de Banach,
Séminaire Bourbaki, 36° année, 83/84, n° 623.

10. W. . Davis, D. J. H. Garling and N. Tomczak-Jaegermann, The complex convexity of
quasi-normed linear spaces, J. Funct. Anal., to appear.

11. J. Globevnik, On complex strict and uniform convexity, Proc. Am. Math. Soc. 47 (1975),
175-178.

12. U. Haagerup, Geometric properties of L, spaces associated with von Neumann algebras,
preprint.

13. G. M. Henkin, Non isomorphism of some spaces of functions of different numbers of variables,
Funkt. Analiz i Priloz. 1, No. 4 (1967), 57-68.

14. G. M. Henkin, Banach spaces of analytic functions on the ball and on the bicylinder are not
isomorphic, Funkt. Analiz i Priloz. 2, No. 4 {1968), 82-91.

15. G. M. Henkin, An integral representation of functions in strictly pseudoconvex domains and
some applications, Mat. Sbornik, 78, No. 4 (1969), 611-632.

16. E. Low, A construction of inner functions on the unit ball of C*, Invent. Math. 67 (1982),
223-229.

17. B. S. Mitjagin and A. Pelczynski, On the nonexistence of linear isomorphisms between
Banach spaces of analytic functions of one and several complex variables, Studia Math. 56 (1975),
85-96.

18. A. Pelczynski, Banach spaces of analytic functions and absolutely summing operators, CBMS
Regional Conf. Ser. Math., Am. Math. Soc. No. 30 (1976).

19. W. Rudin, Function Theory in the Unit Ball of C", Springer-Verlag, 1980.

20. P. Wojtaszczyk, Decompositions of H, spaces, Duke Math. J. 46 (1979), 635-644.

21. P. Wojtaszczyk, Projections and isomorphisms of the ball algebra, preprint P.AN.

DEPARTMENT OF MATHEMATICS
VRUE UNIVERSITEIT BRUSSEL

PLEINLAAN 2-F7
1050 BRUSSELS, BELGIUM



