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WEAK EXTENSION OF FRECHET-VALUED
HOLOMORPHIC FUNCTIONS ON COMPACT SETS
AND LINEAR TOPOLOGICAL INVARIANTS

LE MAU HAI

ABSTRACT. It is shown that every holomorphic function on a nuclear
Frechet space I with values in a Frechet space F' is of uniform type if

FE has the linear topological invariant (Q) and F' has the linear topo-
logical invariant (DN ) respectively. Based on the obtained result the
equivalence of the holomorphicity and the weak holomorphicity of Frechet-

valued functions on L-regular compact subsets in a nuclear Frechet space
is established.

1. INTRODUTION

Let E be a Frechet space with a fundamental system of semi-norms
{Il - [[x }. For each subset B of E, we define | - ||*,: E* — [0, +o00] by

lulls = sup{|u(x)| : 2 € B}

where u € E*, the strongly dual space of E. Instead of || - [|7; we write

I ||;;, where
Uy={z€E : |z, <1}.

Now we consider the following properties of E:

(DN)3p3d>0VYg 3k, C>0 : |- <C) - |ln | 1%

Q) VpIg, d>0VE3IC>0 : |- <l |- 5.

q

The above properties have been introduced and investigated by Vogt (see
[14], [15], [16], [17], [18]). Note that the following equivalent form of the
property (DN) has been formulated by Zaharjuta in [21]

(DN)z IpVg, d>03k, C>0: |74 <Cl - Il - 1%

Received August 18, 1995; in revised form May 28, 1996.
Supported by the National Basic Research Program.



184 LE MAU HAI

Let F and F be locally convex spaces and f : E — F' a holomorphic
function. We say that f is of uniform type if there exists a continuous
semi-norm p on F such that f can be factorized holomorphically through
the canonical map w, : £ — E,, where F, is the Banach space associated
with p. The uniformity of holomorphic functions on nuclear Frechet spaces

E € () with values in the spaces of holomorphic functions on open subsets
of C™ has been established by Meise-Vogt [6]. In the second section of the
present paper we investigate the equality

(1) Hu(E, F) = H(E, F),

where H, (FE, F') denotes the set of Frechet-valued holomorphic functions of
uniform type and H(FE, F) the set of Frechet-valued holomorphic functions
on F, where F and F' are Frechet spaces and, moreover, E and F' have
some linear topological invariants.

Applying the result of the second section, in the third section we in-
vestigate the relation between the weakly holomorphic extendability and
the holomorphic extendability of Frechet-valued holomorphic functions on
L-regular compact sets in nuclear Frechet spaces. The main aim of this
section is to find some necessary and sufficient conditions for which

2) H(X,F) = Hy(X, F)

where H(X, F') denotes the set of germs of Frechet-valued holomorphic
functions on a f)—regular compact set X in a nuclear Frechet space E and
H, (X, F) is the set of Frechet-valued weakly holomorphic functions. In
[9] N. V. Khue and B. D. Tac have shown that (2) holds in the case where
X is compact, F'* is a Baire space and either FE is a nuclear metric space
or F' is nuclear. Some more special cases for which (2) holds have been
early established by Siciak [12], Waelbroeck [19]. In the case X is an open
set and F™ is still Baire, (2) was first proved by Bogdanowicz [2], and then
by Ligocka-Siciak [8], and in the more general case by Nguyen Thanh Van
[10]. The Baireness of F** plays a very important role in the works of the
above authors. However, when F'* is not Baire, in particular, when F' is
a Frechet space which is not Banach, so far (2) has not been established.

2. UNIFORMITY OF HOLOMORPHIC FUNCTIONS

In this section we shall prove the following

Theorem 2.1. Let E be a nuclear Frechet space and F' a Frechet space.
Then
H,(E,F)=H(E,F)



WEAK EXTENSION OF FRECHET VALUED HOLOMORPHIC FUNCTIONS185

if E € (Q) and F € (DN).

Proof. As in [6] it suffices to prove the following interpolation lemma. In
the case of scalar holomorphic functions this lemma has been proved by
Meise-Vogt [6]. Here by improving the proof of Meise-Vogt we extend the
result to the case of Frechet-valued holomorphic functions.

Lemma 2.2 (Interpolation lemma). Let Y and Z be Hilbert spaces, X a
Banach space and F a Frechet space having the property (DN). Assume
that the following hypotheses are satisfied:

(i) A € L(Y, Z) is injective, of type s and A = vou, where u € L(Y, X)
andv € L(X,Z). Here a continuous linear map A between Banach spaces
Y and Z is called to be of type s if it can be written in the form

Az =Y Aj(w,a;)y;
>0

where a; € E*, |la;|| <1, y; € F, |ly;]| <1 for every j >0 and {\; : j >

0} in s, i.e Y |Aj]° < oo for every s > 0.
Jj=0

(ii) There exist d >0, C > 0, such that
(2) oy I < ol Ay I3 ly* 117,
for all y* € Z*.

(iii) There exist a neighbourhood V' of O € Z and a holomorphic func-
tion g on V with values in F,,, where F), is a Banach space associated with
the semi-norm p in the definition of spaces having the property (DN), and
a holomorphic function f:Y — F, such that

=goA
@y T Ay

where wy, : ' — F), is the canonical map.

Then there exists holomorphic map h : X — F', such that
f=hou.

Proof. By the spectral mapping theorem [11, 8.3] there exist a complete
orthonormal system {e; | j € N} in Y, an orthonormal system {y; ‘ j € N}
in Z and a sequence \ = {/\j‘ Aj >0 for j > 1} in s, such that

Az = Z Aji(zle;)y;.
j=1
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Let x, denote the functional on Z given by

X, (@) = (z|yr)z, k>1.

Then ||x,|% =1 and

1A% X7 = sup{|(Ax|ui) 2] - ] < 1)
= sup{[Mi(eex), | : o] < 1} = Ax.

Putting ¢, = v*x, € X*, we get
1T
lewl < O AT

4]
for £ > 1. Choose 0 < 0 < 1, such that for p = {(Mj = 3>} , the set
4]
{y €Z, y=> &y 141 < pj = ;} cV.
Jjz1

Without loss of generality, we may assume that

sup{llg(v)ll, :y €V < 1.

For each m € M = { ml,mg,...,mn,0,0,...){mi EN} put

p1y1 +-+ pnyn)
m dpi ...dp,.
¢ 2m / / m1+1 L pmntl P P

lpil=p1  |pnl=pn

It follows that
1
lamllF, £ — forme M (where p™ = pi™ ... ;™).
Mm

Since Ae; = \;y; for j > 1, we have

1+ + )p\—nen))

m = / / r n " dpy .. dp,
|Pl| =p1 lon|=tn
_ wp.flwrer + -+ wpeyp)
271'2 / / m1+1 wm”—i_l dwy ...dw,
‘W1|—T1 |wr |=Tn

flwrer + .. wpep)

= wp [ 27m / m1+1 w:{l"""l dwy .. .dwn]

|wi|=71 |wn |[=Tn
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where
]_ 1 n f(wlel + PP + wnen)
bm:)\—m<%) / / w;n1+1__‘w;nn+1 dwl...dwn
|w1|:T1 |wn‘:Tn
Withri:ﬂ,lgign.
Ai
We note that b,, € F and
1
[bmllp = llwp(bm) | 7, = llamlF, < o

Moreover, form e M, q>1,t >0

N(q,t)

where

N t) = sup{lf@)lly = 2 =3 ey, |61 <ty 521}

Jj=21

and ™l = gmatotmn
For the positive number d > 0 in the condition (ii), we choose a positive

] ) 1
number 0 < 51 < 5 such that dfsl =d and put v = 2(1 I d) )

Since F' € (DN), for ¢ > 1 we can take k, such that (DN) holds for d:

< e |- 1
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(we can consider C' = 1). Then

oo oo

S ol TT (lesll5)™ < 32 A7l TT (CF2ATT)™

J
meM Jj=1 meM 7=1
= 2 N bl = 3 N b lg) (2™ b5

meM meM

mi (N (g, t m (1-—d
< 3 o (M DN 20) |

meM

<> T'm'(NﬂSz|’i))7(c2A)mv<M)iz(i)ﬂ;f

‘s:

- r m m(v—%) 2mry
< Mg (V)T Y ()™ ¢

meM t’y 1+d Mm(7+1+g+i+gd)
1y m| , \Y " itd O27\ m
< NNk 3 (=) (——)

+ig i

Y
me t 1+d

1—

1
~. Since 0 < §; < —, it follows that a > 0. Since
1+d 2

A C
A = ()\j)jeN is in s, the sequence < J ) is in ¢! and, hence, for
[0
\C )\‘?‘62’7

R=5 - + 1 we have 2R > R >
i>1 M K

Put a =~ —

for all j. This implies

\C
0<Sup{ QJRM- :jZl}g
J

N | =

Putting § = v + +=2 1+d >0 and t = {/2Rr, we have
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™ol T (les])™
meM j=1

iy AFC2T\m
< V(o V2R N (k. V2R S (B0

meM

— N(q, Y2Rr)"N(k, ¥/2Rr) 4 11 Al%m < o0,
=11 _ J

for all » > 0.

This implies that the series > by, [] (¢;(2))™ defines a holomor-
meM =1
phic function h : X — F. To complete the proof of the lemma we

now show that hou = f. For & = 3 &e; € Y, consider h(u(z)) =
j=1

meM Jj=
Hence

> b ]O_o[l ©; (u(:z:))m] Now we have ¢, (u(:c)) =X (v(u(x))) = A&

hu(x)) = > bpA™E™ = f(a)

meM

This shows that hou = f on a dense subset of Y and, hence, hou = f
on Y. The lemma is proved.

Now we continue the proof of Theorem 2.1.

Given f : E — F' a holomorphic function. Choose p > 1 such that
(DN) holds for F. Consider the holomorphic function w,.f : E — F),.
Then we can find ¢ independent from p such that w,.f is bounded on a
neighbourhood V of 0 € E, and, hence, induces a holomorphic function g
on a neighbourhood V of 0 € E, with values in F,. Since E € (), by [6]
(Lemma 3.6) there exists a bounded balanced convex set B in E and r,

C, d > 0 such that F(B) is a Hilbert space which is dense in E and

*) ol < ol ol tor e B

Now consider the canonical map oy : E(B) — E,. Write E(B) =
(E(B) Nkeray) @ Ey and 7 : E(B) — Ej for the orthogonal projection
with kerm = E(B) Nkeray. Put A = aq’EO. Note that A is injective of
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type s because of the nuclearity of E. In virtue of lemma 2.2 to X = E,.,
Y =FEy, Z=FE4, u= O‘T|E0’ vV = ayq : B, — E; is the canonical map
and g : V — I}, we can find a holomorphic function h : E, — F' such
that

f‘EO - hoaT|E0.

Now we prove that f(z+kera,) = f(x), for x € E. Since w,, is injective
it suffices to show that

wp f(x + keray) = wp f(x),

forz € F.

Let x € F and y € kera, be arbitrary. First, we assume that = €

oy '(V). Consider the entier function

p(A) = wpf(z + Ay).

Since x + \y € aq_l(V) for all A € C and by the boundedness of w,f on V'
it follows that ¢(\) is bounded on C. By Liouville’s theorem ¢ = const.
In particular,

wpf(w) = 9(0) = (1) = wpf(z +y).

Now let x € E be arbitrary. Consider the entier function on E with
values in F),, given by

P(2) = wpf(2) —wpf(z+y).

Since z € ozq_l(V), 1 (z) = 0 and, hence, by the identity theorem, we have
Y(z) =0 for all z € E. Hence,

wpf(z) =wpflx +vy).

For z € E(B) we can write x = y + 2, y € E(B) Nkeray and z € Ey.
Hence,

f@) = fy +2) = f(2) = har(2) = har(z +y) = ha(2).
From the density of E(B) in E it follows that
f=hoa

and Theorem 2.1 is proved.
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3. FRECHET-VALUED WEAKLY HOLOMORPHIC FUNCTIONS ON
COMPACT SUBSETS IN NUCLEAR FRECHET SPACES AND
THE LINEAR TOPOLOGICAL INVARIANT (DN).

Let X be a compact subset in a locally convex space E' and F' a locally
convex space. Here by standard notation H (X, F') denotes the space of
germs of holomorphic functions on X with values in F' with the inductive
limit topology. Recall that f € H(X, F') if there exists a neighbourhood V'
of X in E and a holomorphic function f : V' — F, whose germ on X is f.
A F-valued continuous function f on X is called weakly holomorphic on
X if for every x* € F*, the dual space of F', z* f can be holomorphically
extended on a neighbourhood of X. By H,, (X, F) we denote the space of
F-valued weakly holomorphic functions on X.

The main result of this section is the following.

Theorem 3.1. Let F be a reflexive Frechet space. Then H(X,F) =

H,(X,F) for every i—regular compact subset X in any nuclear Frechet
space E if and only if F € (DN).

Here a compact subset X in a Frechet space E is called E—regular if
[H(X)]" € ().
We need the following.

Lemma 3.2. Let F' be a Frechet space with F' € (DN). Then [Fg‘or]* €

(DN), where F} . is the space F*, equipped with the bornological topology
associated to the topology of F™.

Proof. Let {U,} be a decreasing neighbourhood basis of zero in F. Since
F € (DN) we have

C
I Va 3k, C >0 lg <7l -llp + -

|x  for every r > 0,

or in the equivalent form,

C
Ip Vg Ik, C >0:U) CrU) + —Uy, forallr >0 [18].
r

For u € [Fgor} “and r > 0 we have



192 LE MAU HAI

= sup |u(z")| < sup lu(x™)|
x*EUg z*erUg—l—%Ug

C
<r sup |u(z®)|+ — sup [u(z)|
z*eUf r z*eUp

*kk C *kk
= ol + Sl

Hence, [F *

bor

}* € (DN). The lemma is proved.

Lemma 3.3. Let X be a f}—regular compact set in a Frechet space E.
Then X is a unique set, i.e. if f € H(X) and f‘X =0, then f =0 on a
neighbourhood of X in E.

Proof. Let {V,} be a decreasing neighbourhood basis of X in E. By the
hypothesis

Vp3dg>1, dd>0Vk >q3C >0

q

17,7 < ClFINSlG for £ € H*(V,).

Using the above inequality to f", f € H>*(V},), we have

115 = (HARS) ™ = (1) < et (1)
= (AT — 1A

as n — oo. Hence,

1+d
q

171, < WAl for fe HR=(W), vk =>q.

This inequality implies that as k — oo we have

1+d

vp3g=p, d>0:|f],

<|FIxlIsll, for £ € HE(V,).

which shows that X is a unique set. The lemma is proved.

Proof of Theorem 3.1
Sufficiency. Given f € H,, (X, F), where X is a L-regular compact set in
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a nuclear Frechet space E. Consider the linear map f : Fy. — H(X)
given by -

far) =7
for z* € Fy; ., where a??f is a holomorphic extension of z* f to some neigh-
bourhood of X in E. By Lemma 3.3 X is an unique subset it follows
that f has the closed graph and, hence, f is continuous. By lemma 3.2,
[Fy,]* € (DN), and by the hypothesis [H(X)]* € (), Theorem 2.1
shows that there exists a neighbourhood W of O € F: _such that f(W) is
bounded in H(X). Since H(X) is regular there exists a neighbourhood U
of X in E such that () is contained and bounded in H* (), the Banach
space of bounded holomorphic functions on U. Then f(F*) c H*®(U) and
by the reflexivity of F', we can define a holomorphic function

g:U— F
by X
g(z)(z*) = f(x*)(2), for z*e€F* zeU.
We have

9(2)(z*) = f(a*)(2) = f(2)(z*) for every z € X and every z* € F*.

This yields g|X = f and, hence, f € H(X, F).

Necessity. By Vogt [17] it suffices to show that every continuous linear
map 7' from H(A) to F is bounded on a neighbourhood of 0 € H(A).

Consider T* : F* — [H(A)]* = H(A). Since T*(x*) € H(A) for every
x* € F*, we can define a map f: A — F** given by

f(2)(x7) = 6.(T7 (7)),
for x* € F*, z € A and 6, being the Dirac functional defined by z,

5.(0) =0(z) for oc H(A).

By the hypothesis f € H,(A,F). Since A is z—regular it implies
that f € H(A, F). Thus there exists a neighbourhood V of A such that
f € H(V, F). Without loss of generality we may assume that B = f(V) is
bounded in F. It follows that T™* is bounded on B°. Put T*(B°) = C C
[H(A)]*. Thus U = C? is a neighbourhood of 0 € H(A) and T'(U) C B*°
is bounded in F'. Theorem 3.1 is proved.
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Now we consider Theorem 3.1 in the case X is a compact determining
polydisc in a dual space of a Frechet nuclear space.

Theorem 3.4. Let E be a Frechet nuclear space with a basis and having
a continuous norm. Then H, (X, F) = H(X, F) for every compact de-
termining polydisc X in E* such that H(X) is semi-reflexive and every
Banach space F if and only if E € (DN).

Proof. Necessity. Let {e,}>2; be a basis of E. Write £ = Ce; & F
where F' is the closed subspace of E generated by {e,}>2,. Take an open
polydisc U of E of the form

o0

U={z= Zznen = (2n)52, € E :sup|z,| < 1}.
i—1 n>1
Hence,
{w—an = (wn)p2q € E* isup|w,| <1} =A XY,
n>1

A= {w1 € C:lw| <1} and Y = {(w,)5Z, : sup |wy| < 1},
where {e} }°° , is the dual basis of {e,}22 ;. Note that X D conv{e} }7°

and, hence, X is a compact determining polydisc.

Indeed, given f € H(X) such that f|x = 0. Take a balanced convex
open neighbourhood W O X such that f € H(W). For each m > 1, put
L = span{ej,..., e’ } and consider

Note that V' is a neighbourhood of 0 € L and by the hypothesis f|y = 0.
Hence, f|lwnr = 0. Thus

f‘Wﬁ span{e}:i>1} — 0.
From the density of W Nspan{e} : i > 1} in W and the continuity of f it
implies that f|y = 0.
First we show that H(X) is regular.
Indeed, given a balanced convex bounded subset A in H(X). Consider
the normed space E; = H(X)(A) spanned by A and the function f : X —

E; given by
f(z)(0) = o(x)



WEAK EXTENSION OF FRECHET VALUED HOLOMORPHIC FUNCTIONS195

forx € X and 0 € E;.

Since H(X) = [H(X)]** we infer that f is weakly holomorphic. By the

hypothesis, f can be extended to a bounded holomorphic function fon a
neighbourhood V; of X in E*. From the relation

for every x € X and ¢ € A and from the uniqueness of X, it follows that
A is contained and bounded in H*°(V;). Therefore H(X) is regular and
by [4] H(U) is bornological.

Since Ly (F, H(A)) = H(A)®,F* is contained as a complemented sub-
space of H(A)®,H(W1) =2 H(A)®.H(W1) = H(A x W,) = H(U) with
U = A x Wy, it follows that H(A)®,F* is bornological. By [19, Theorem
49] F € (DN) and, hence, E € (DN).

Sufficiency. Assume that £ € (DN) and given f € H, (X, F), where X
is a compact determining polydisc of the form

X:{w:(wn)eE*:S%p}%|§l}

in .

From the determination of X it follows that a,, # 0 for every n. More-
over, by [4] H(X) is regular. By the determination of X we can define the
linear map

f:F* = H(X),

given by
fla*)y=2a"f for z* € F*,

where 9;‘7 is a holomorphic extension of z* f to some neighbourhood of
X. By [4] on a neighbourhood (depending on z*) of X, we have

Z b (x

meN (N)

where b, (x*) are the linear functionals on F* defined by
(z7) =
1 \» )(A Anér,
( > / / Fa)Ouci o+ dnci) dAy - dAy.
271'1'

)\m1+1 )\mn+1

Ail=laal  [An]=|an]
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We prove that b,,(z*) is continuous on F* for every m € NV, Fix
m e NN m = (my, ma,..., mp, 0,0,...) and put

X=X Nspan{e}, ..., e} ={(w1,..., wy): |w| <|ayl, i =1, n}.
Consider the function f,, = f|x,, . By the hypothesis f,, € Hy,(Xnm, F)

and since X,, is compact and F' is a Banach space it implies that f,, €
H(X,,, F) [12]. Thus there exists a neighbourhood V' of X,, in span

{e1,..., e}} such that f,, : V — F is holomorphic. Hence,
b (z7) =
1 \n F@®) (el + - 4 Anel)
— 2L dNy - dN, =
(2m'> / / PUERERRRD Vi '
Ail=laal  [An]=]an]
1" Fn(@*) (A€} + - + Anel)
— 2L ANy - d)y,
<2m'> AL e !
Ail=laal  [An]=[an]

is continuous on F™.

Now we prove that f : F* — H(X) is continuous. Take p € [H(X)] =
H(U) [4], where U = {z = (z,,) € E : sup|z,a,| < 1}. By [4] we can

write
pu(z) = Z A () 2™, for z € U
meN V)
and R
(fl@), m) =D bm(a*) am(p).
meN V)
From

sup { | Z b (") @ ()] : J C N g finite} < oo

meJ

for x* € F*, we infer that

sup {| Z b (%) am ()| : J C N T finite, [|z*| < 1} < .
meJ

Hence,

-~

sup {|{F(z*), )| : "] < 1} < o0,
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for every p € [H(X)]|5. This yields that ]? is continuous on F™*. Thus
B

there exists a neighbourhood € of X in E* such that f : F* — H>(Q).
The function g : 2 — F' given by

is holomorphic on 2 and g|x = f. Theorem 3.4 is proved.

4. EXAMPLES

In this section we give examples of i}—regular compact sets.

Let oo = {av,} be an exponent sequence such that

M) ={(,.  &ny )1 & E€C, Y |&Ir™ < oo for 0 <r <1}

i=1
is nuclear and a = {a;} € A1(«), a; > 0 for j > 1. Then the set

D, = {z" € Aj(a) : sup|zi]a; < 1}
jz1

is open in Aj(a), and is called an open polydisc. It is known [6] that
1

(H(Da),70) € (Q) if and only if @ > 0 and lim inf a;” = 0. On the other
j—o0
hand, by [3]
(H(Da))" = H(D}),

where
DY = {x € Ai(a): sup |zhx;] < 1}.
x'eD,

1
Thus, DY is L-regular in A;(c) if and only if @ > 0 and lim inf a;7 =0

j—oo

However, as in [6] for 0 < r < 1 set a := (raﬂ')jeN. Then (H(D,),0) €
(Q) but (H(Da),70) € (€2). Hence DY is L-regular but not L-regular.

REFERENCES

1. B. J. Boland and S. Dineen, Holomorphic functions on fully nuclear spaces, Bull.
Soc. Math. France 106 (1978), 311-336.

2. 'W. M. Bogdanowicz, Analytic continuation of holomorphic functions with values
in a locally conver space, Proc. Amer. Math. Soc. 22 (1969), 660-666.



198

3.

10.

11.

12.

13.

14.
15.

16.

17.

18.

19.

20.

21.

LE MAU HAI

S. Dineen, Analytic functionals on fully nuclear spaces, Studia. Math. 53 (1982),
11-32.

, Complex analysis in locally convex spaces, Math. Stud. 57, 1981, North -
Holland.

R. Meise and D. Vogt, Structure of spaces of holomorphic functions on infinite
dimensional polydisc, Studia. Math. LXXV (1983), 235-252.

, , Holomorphic functions of uniformly bounded type on nuclear
Frechet spaces, Studia Math. 83 (1986), 117-166.

L.M. Hai, N.V. Khue, and N. T. Nga, Weak meromorphic extension, Colloq.
Math. LXIV, Fasc. 1 (1993), 65-70.

E. Ligocka and J. Siciak, Weak analytic continuations, Bull. Acad. Polon. Sci.
Math. 20 (1972), 461-466.

N.V. Khue and B.D. Tac, Extending holomorphic maps from compact sets in
infinite dimensions, Studia Math. 95 (1990), 263-272.

N. T. Van, Fonctions séparément analytiques et prolongement analytique faible en
dimension infinie, Ann. Polon. Math. 33 (1976), 71-83.

A. Pietsch, Nuclear locally convex spaces, 2nd edition, Berlin, Springer - Verlag,
1972.

J. Siciak, Weak analytic continuation from compact subsets of C™, in: Lecture
Notes in Math. 364, Springer (1974), 92-96.

R. L. Soraggi, Holomorphic Germs on certain locally convex spaces, Ann. Math.
Pura ed App., 144, No 1 (1986), 1-22.

D. Vogt, On two classes of (F) - spaces, Arch. Math. 45 (1985), 255-266.

, Characterisierung der Unterraume eines nuklearen stabilen Potenzrei-
henraumes von endlichem Typ, Studia. Math. 71 (1982), 251-270.

, Fine Characterisierung der Potenzreiherdume von endlichem Typ und
thre Folgerungen, Manuscripta. Math. 37 (1982), 269-301.

, Frrechetraume, zwischen denen jede stetige lineare Abbildung beschrdnkt
ist, J. Reine Angew. Math. 345 (1983), 182-200.

, Subspaces and quotient spaces of (s), in Functional Analysis: Surveys
and Recent Results, K.-D. Bierstedt, B. Fuchssteiner (Eds.), North - Holland Math.
Studies 27 (1977), 167-187.

, Some results on continuous linear maps between Frechet spaces, in Func-
tional Analysis: Surveys and Recent Results III’, K. D. Bierstedt, B. Fuchssteiner
(Eds.), North - Holland. Math. Studies 90 (1984), 349-381.

L. Waelbroeck, Weak analytic functions and the closed graph theorem, Proc. Conf.
on Infinite Dimensional Holomorphy, Lecture Notes in Math. 364, Springer - Verlag
1974, 97-100.

V. P. Zaharjuta, Isomorphism of spaces of analytic functions, Sov. Math. Dokl.
22 (1980), 631-634.

DEPARTMENT OF MATHEMATICS, PEDAGOGICAL INSTITUTE 1 HANOI, TU LIEM



WEAK EXTENSION OF FRECHET VALUED HOLOMORPHIC FUNCTIONS199

HANOI VIETNAM



