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A CHARACTERIZATION OF CERTAIN DOMAINS
WITH GOOD BOUNDARY POINTS IN THE
SENSE OF GREENE-KRANTZ

By Akio KopaMA

Introduction.

For a domain D in C*, we denote by Aut (D) the group of all biholomorphic
automorphisms of D onto itself and write D (resp. D) for the boundary (resp.
closure) of D.

In a recent work [6], Greene and Krantz introduced the notions of good or
bad boundary points in connection with Rosay-type theorems for weakly pseudo-
convex boundary points. For example, consider the weakly pseudoconvex domain

2,={(z1, 2,)€C?%; | z,|*+ |2z, |* <1}
and a bounded weakly pseudoconvex domain £ in C? such that
(1) there is a point z° of 92NaQ,;
2 2NU°=8,NU° for some open neighborhood U° of z° in C2
Then the point 2° is a typical example of bad boundary points of £, in their

sense. And they conjecture the following [6; Sect. 13]:

© The point z° is also a bad boundary point of R, that is, the domain 2
*
cannot have any Aut(2)-orbits accumulating at z°.

Clearly this is based on the well-known fact that Aut(£,) is a compact Lie
group consisting of the holomorphic transformations (z;, z,)—(e¥"%z4¢y, €Y~ 242))
(s, teR and ¢ being permutations of {1, 2}) and hence no Aut(£,)-orbit accu-
mulates at z°cdf2,. Now, generalizing the domain £, we investigate in this
paper the weakly pseudoconvex domain

E(pl; Tty pn):{(zl: Tty Zn)ecn; lzllzpl"" +lznlzi’n<l} )

where p,, -+, p, are positive integers.
Our main purpose of this paper is to prove the following theorem, from
which it follows in particular that the conjecture (¥) above is, in fact, true:
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THEOREM. Let D be a bounded domain in C™ (n>1) with a point z°=
(28, -+, 2%)€0D. After renumbering the coordinates if necessary, we assume that :

(1) There are integers k=0, p,>1 (k+1=Za<n) and an open neighborhood
U° of z° in C™ such that

(l) ZOEaE(l, ) 1: pk+l; Tt pn)y and
(li) DmUo:E(ly Tty 1: Drtry Pn)f\UU,

here it is of course understood that E(1, -+, 1, Pr41, -+, Da)=DB", the unit ball
in C*, if k=n.

2) #{i; 29#0, 1<i<n}=j, where # denotes the number of elements con-
tained in the set.

() The point z° is a good boundary point of D in the sense of Greene and
Krantz [6], that is, there exist a point k°&D and a sequence {¢,} in Aut(D)
such that 1imgo,,(k°)=z".

Then we have 1<j<k and D=E(, -, 1, pp41, ==+, Dr) as sets. In particular,
if 28--- 250, then D is precisely the unit ball B™.

As an immediate consequence of this, we obtain the following:

COROLLARY. For arbitrary integers p., -+, pa=2, any bounded domain D
in C™ with a point 2°€dDNOE(p,, -, pa) near which 0D coincides with
0E(p,, -+, pn) cannot have any Aut(D)-orbits accumulating at z°.

Here it should be noted that any smoothness or pseudoconvexity of D away
from z° are not assumed in our Theorem. Moreover, in the special case when
D is a bounded domain in C" with C"*'-smooth boundary, (pi, -, Pa-1, Pa)=
a, ---, 1, m) with m>1 and z°=(1, 0, ---, 0) in the Theorem, Greene and Krantz
[5] has shown that D is biholomorphically equivalent to the model space
EQ, -, 1, m).

After some preliminaries in section 1, the proof of the Theorem will be
given in section 2. Our proof here is based on the normal family technique as
in [9] and some extension theorems of holomorphic mappings due to Rudin
[13], Forstneri¢ and Rosay [4]. In the final section 3, we shall discuss whether
the model space E(1, -+, 1, prs1, -+, Da) can be replaced by any homogeneous
bounded (symmetric) domain in our Theorem.

The author would like to thank Professors Steven G. Krantz, Robert E.
Greene and Kang-Tae Kim for their useful comments on the subject of this
paper. The author would also like to express his thanks to the referee for
valuable comments.

1. Preliminaries.

In this section we shall recall the structure of the domain E(py, -+, pa)
and some results on extensions of holomorphic mappings.
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For later use of concrete description of biholomorphic automorphisms of
E(py, -+, pu), we begin with recalling the structure of Aut(E(py, -+, pa))-
Denoting by M(r, s) the set of all »Xs complex matrices for positive integers
r and s, we consider the closed Lie subgroup SU(m, 1) of GL(m+1;C)
(1=m<n) consisting of all matrices

@“h r:(‘i 3)) AsM(m, m), beM(m, 1)
ceMl,m)y, deM(l,1)
satisfying the relations
tAA—%c=E,, '%b—|d|*=—1, 'hA=dc and dety=1,
where E, is the unit matrix of degree m. Moreover, we set

T m={Ens1, -, E)EC™™; |Ex|=1, m+1Za<n}.

Then, for each y=SU(m, 1) represented as in (1.1) and each é=(n+1, -+, En)E
Tr"-™, we define the transformation ¢(7, §&) by

2’ ——>(Az'+b)/(cz2'+4d),

Zar—>E42a/(c2’+d)Pa, mt+lZasn

1.2) g7, 8:{

for 22=C™ and (zp+1, -+, 22)EC™ ™ (think 2z’ as column vector). Using the
equality |cz’+d|*—|AZ’+b|?*=1—12’|? for all z2Z=C™, one can check easily that
each ¢(7, &) gives rise to a biholomorphic automorphism of E(1, -+, 1, pm+1, =+,
D). Moreover, we have the following:

THEOREM A. The domain E(p,, -+, pn) has the following properties

(1.3) E(ps, -+, Dn) is a geometrically convex bounded domain in C™. In parti-
cular, it is taut in the sense of Wu [16]; [2], [8].

(1.4) For an arbitrary point x=(xy, -, Xx2)E0E(py, -, pn), there exists a
local holomorphic peaking function h, for x of E(py, -, pn). (Consider,

for example, the function h,(z):[Z— Ef_,‘l(zl)?’u(:’c'l)?’i]_l defined near x.)

(1.5) Assume that 1<p,< - <p, and 1<, < - <qu. Then E(py, -, pa) is
biholomorphically equivalent to E(qy, -+, qu) if and only if pi=q, 1<i<n)
[11], [15].

(1.6) Assume that p;=2 m+1=<i<n). Then 0EQ, -+, 1, pmss, =+, Dn) (0<m<n)
is not strictly pseudoconvex precisely at point z=(zy, -+, Zn) With Zm4y - Zn
=0.

(L.7) Assume that m=1. Then Aut(EQ, -+, 1, pms1, ==+, Prn)) contains the Lie
subgroup
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G(m; pm-ﬂ, Tty Pn)={¢’(7, 5)? TESU(m, 1): EeTn-m}

consisting of all transformations defined in (1.2). In particular, for a given
sequence {x*} in EQ, -+, 1, Dm+1, >+, Dn) converging to a boundary point

x0=(x3, -, 23) with (x4, -, x2)=00, -, 0),
there exists a sequence {¢,} in G(m; pmsy, =+, Pn) Such that
Pu(x)=(0, =+, 0, Yty =+, ), 0=y, o, ¥2<l
for all v [7], [14], [9].

In 1974, Alexander [1] has shown that certain kinds of holomorphic mapp-
ings defined near boundary points of B™ must extend to biholomorphic auto-
morphisms of B” (n>>1). This was later extended by Rudin to the following:

THEOREM B (Rudin [13]). Assume that n>1, and that

(1) 2, and 2, are connected open subsets of B";

(2) for j=1,2, I', is an open subset of dB™ such that I';CdR2,;

(3) f is a biholomorphic mapping from 2, onto 2,, and

(4) there is a point x°<I"y, not a limit point of B™M0R,, and a sequence
{x%} in ., converging to x°, such that {f(x%)} converges to a point y°cI,, not
a limit point of B*M3R2,.

Then there exists @< Aut(B™) such that D(2)=f(z) for all z€R,.

In a recent paper [4], Forstneri¢ and Rosay obtained an interesting theorem
on the continuous boundary extension of proper holomorphic mappings. Accord-
ing to [4], we introduce Condition (P) as follows: Let D be a domain in C™.
Then a point x°=dD satisfies Condition (P) if 0D is of class C'*¢ near x° for
some ¢>0 and if there exist a continuous negative plurisubharmonic function
o on D and a neighborhood U of x° in C" such that

p()=—cd(z, 0D), z=DNU
for some constant ¢>0, where d(z, 0D)=inf{|z—w] ; wadD}.
As noted by themselves, for a domain D in C" we have the following:

(1.8) All C?*smooth strictly pseudoconvex boundary points of D satisfy
Condition (P);

(1.9) if p is a C*smooth plugsubharmonic function on a domain 2cCC®,
D={zeQ; p(z)<0} and D is compact in £, then each point x°=dD
at which dp(x°)=0 satisfies Condition (P).

Now we can state their main result as follows:
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THEOREM C (Forstneri€ and Rosay [4]). Let f: D,—D, be a proper holo-
morphic mapping of a domain D,CC™ onto a bounded domain D,CC™ (nz1)
and assume that Condition (P) is satisfied for a point x°<0D,. If there exists
a sequence {x*}C D, such that lim x*=x°, the limit liror} f(xY)=y°=0D, exists, and

1=»00 1=
0D, is C%-smooth strictly pseudoconvex at y°, then f extends to a Holder continuous
mapping with the exponent 1/2 on a neighborhood of x° in D,.

2. Proof of the Theorem.

Throughout this section, we use the following notation: For given integers
My, o+, M 21, Hmy,eomyy: C"—C™ will denote the proper holomorphic mapping
defined by

”(ml""'mn)(zl’ ey Za)=((21)™, =+, (2a)™")

for (z,, ---, z,)€C™ Let f: M—N be a mapping from a set M into a set N
and S a subset of M. Then the restriction of f to S will be denoted by
f1S:S—N.

2.1. A Lemma. By using the same technique as in the proof of [9;
Theorem I7], we shall first prove the following:

LEMMA. The domain D is biholomorphically equivalent either to B™ or to
EQ, -, 1, pr41, -, Dn), where 1<max{k, j}<Ii<n—1.

Proof. We set E=EQ, -, 1, pr+1, -+, Do) for the sake of simplicity.
Without loss of generality, we may assume that {¢,} converges uniformly on
compact subsets of D to the constant mapping C,.: D—C" defined by C,o(z)=2°
for all zeD. Indeed, this can be seen easily by fusing the fact that D is a
bounded domain in C™ and there exists a local holomorphic peaking function
for z°=1£r§.}¢,(k°)eaDﬂaE. Fix a family of relatively compact subdomains D,

of D such that
@.1) D= \J DyD DDyuiDD,D - DDiSE°
Y

and choose an integer p#=1 arbitrarily. Then, since ¢,(z2)—2z° uniformly on D,,
there exists an integer v(y) such that

2.2) o.(D)CDNU=ENU® for all v=y(y),

where U° is the neighborhood of z° appearing in the Theorem.

Assume first £k=mn, so that E=B". Then z° is a C%smooth strictly pseudo-
convex boundary point of D; and consequently, by a result of Rosay [12] D is
biholomorphically equivalent to B®. Thus, it is sufficient to prove the Lemma
when 0<k<n—1. We have now two cases to consider.
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Case L. (2341, -+, 25)=(0, ---, O).

First of all, being a point of 0E, z°=(2}, ---, 2%)+#(0, ---, 0) and so 1<7<k in
this case. By virtue of (1.7), there exists a sequence {¢,} in Aut(E) such that
each point ¢,(¢,(k°) can be expressed as

¢u(§0u(ko)):(0) T O; Ui+t u’;l)'
Now define biholomorphic mappings f*: D,—E from D, into E by
@=¢(p.(2)), z€D, for all v=u(p).

Then, after taking a subsequence and changing the notation if necessary, we
obtain the following two cases:

(A) f*(k°)—u° for some point u’cE, and

B) (kD) u’=(, ---, 0, ugss, -, uy) for some point u°coE.

In case (A) we would like to show that D is biholomorphically equivalent
to E. To do this, recall first £ is a taut domain by (1.3). Then, the normality
of {f*}, combined with the fact f*(k°)—u°cE, guarantees that some sub-
sequence of {f*} converges uniformly on compact subsets to a holomorphic
mapping f(¢): D,—~E. Since p was arbitrary and {D,} increases to D mono-
tonously, by the usual diagonal argument we can assume that {f*} itself con-
verges uniformly on D, to the holomorphic mapping f(g) for all p=1,2, ---.
Accordingly we can define a holomorphic mapping f: D—E by f(z)=f(u)(=z),
zeD, for p=1, 2, --+.

Setting E,=¢(ENU°)=¢,(DNU°) for all v, we consider the holomorphic
mappings g*: E,—D defined by

g'(@)=¢; (¢, (2), z<E, for all v.
Then it is clear that
@.3) g f'=idp, and f¥e(g"| f*(D)=idsvp,»

for all v=u(y), #=1,2, ---. Let E’ be an arbitrary subdomain of E with
compact closure. Then, by means of the concrete description of ¢, as in (1.2),
one can see that ¢, (E")CENU°=DNU° for all sufficiently large v. Passing
to a subsequence if necessary, we can therefore assume that {g*} converges
uniformly on every compact subset of E to a holomorphic mapping g: E—~DcC™.
Once g(E)CD is shown, the equations (2.3) imply that gof=idp and f-g=idg;
consequently, f gives a biholomorphic mapping from D onto E. Thus we have
only to show that g(E)cD. To this end, take a subdomain E’ of E with
compact closure in E such that f(D)UfD,)CE’ for all v=y, where D, is
the domain appearing in (2.1) and v, is a large integer. Then, for any point
zeD,, there are a sequence {x*}CE’ and a subsequence {g”:}C{g*} such that
g"(xH)=z for all ; and x*—=x° for some point x°=FE’. Hence z=lim g*i(x%)=

1—00

g(x°)eg(E), and accordingly D,Cg(E). On the other hand, being the local
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uniform limit of regular holomorphic mappings g* the mapping g is either
regular on E or the Jacobian determinant of g vanishes identically on E. But,
g(E) contains the non-empty open set D,. Hence we conclude that g: E—C"
is regular on E and so g(E)CD by [3;Lemma 0] or [10; p.79], completing
the proof in case (A).

In case (B): u°=(0, ---, 0, ulsy, -+, u2)<=0E, we wish to show that D is
biholomorphically equivalent either to B® or to E(, ---, 1, pi41, ==+, pn), Where
1<max{k, j}</<n—1. Notice first that

(ugi-l’ Tty u%)$(0: Tty 0)
in case (B). Thus the proof will be divided into two cases as follows:
B-1) ufy, - u%+0 and (B-2) ud4 - u%=0.

In case (B-1) we claim that D is biholomorphically equivalent to B*. To
prove our claim, choose an open neighborhood W of u° in C” so small that the

restriction
=M. 1p4 0| W W=IIW)

is a biholomorphic mapping. This can be always achieved, since all
Udsr, -+, us#0. Then IWNE)=II(W)N\B™ and

(2.4) II(f(k°) —> [T(u?)=dB™ as vy—oo.

In view of homogeneity of B", there exists a sequence {¥,} in Aut(B") such
that
U, UI(f*(k°)=0=B™ for all sufficiently large v,

where o stands for the origin of C*. On the other hand, the existence of a
local holomorphic peaking function for u°dE guarantees again that

fD)CWNE for all v=B(p),

where P(u) are large integers depending on ug=1, 2, ---. Accordingly one can
define holomorphic mappings F”: D,—~B" by setting

F@@)=,I(f"(2)), zD, for all v=P(p).

Since B™ is taut and F*(k°)=o€ B™ for all v=¥(y), =1, 2, ---, we may assume
by taking a subsequence if necessary that {F*} converges uniformly on compact
subsets to a holomorphic mapping F: D—B". Here we would like to show
that F is a biholomorphic mapping from D onto B". To this end, let us choose
a relatively compact subdomain B’ of B™ arbitrarily. Then, taking (1.2) and
(2.4) into account, one can see that

T (BHYCIHIW)NB™ and ¢;'WNE)CENU°=DNU°
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for all sufficiently large v, and hence obtain a sequence of holomorphic mappings
G*: B’—D defined by

G'=g; ey oI -(¥;*|B")  for all large v.

Since B’ is arbitrary, we may assume that {G*} converges uniformly on compact
subsets to a holomorphic mapping G: B*—DcC". It remains to prove that
G(B")C D, F<G=idgr and G-F=idp. But this can be done with exactly the
same argument as in the proof of case (A).

In case (B-2): ul4; - u4=0, we may rename the indices so that for some
m, k+1<m<n-—1, one has

udyy - u%+#0, while u%= - =u%=0.
Accordingly, the restriction
II: =1, ..1.p40 g ot 0| W W—II(W)
is biholomorphic on some open neighborhood W of u° in C™ and hence
2.5) HWNE)=IIW)NEQ, -, 1, pmss, =+ Da);
2.6) (kNI w)=": @3, -, RIEGEWL, -+, 1, Pmas, =+, pa)

with W41, -+, v3)=(0, ---, 0). Taking (1.7) into account and passing to a sub-
sequence if necessary, we may assume that

w”s =CI(fROM=(0, -, 0, Whas, =, wh), ¥=L,2,

for some sequence {¥,} in Aut(E{, -+, 1, pms1, =, Pn)). If {w”’} accumulates
at some point w°<E(l, ---, 1, pm+1, -+, Dn), We conclude by the same reasoning
as in case (A) that D is biholomorphically equivalent to E(l, ---, 1, pm+1, *** » Dn)-
If a subsequence {w*¢}C {w*} can be chosen so that w*i—w°=(0, ---, 0, W+, *** , WY)
€0EW1, -, 1, pm+1, ==+, prn) for some point w°, the same situation as in case
(B) occurs, but with m>£k. Thus, repeating this process, we obtain eventually
that D is holomorphically equivalent either to B® or to E(, .-+, 1, pi41, -+, Du),
where 1<max{k, j}<m+1=<I<n—1, as desired.

Case II. (241, -+, 23)#(0, -, 0).

Assume first 29, --- 25#0. Then, by a simple modification of the proof in case
(B-1), one can see that D is biholomorphically equivalent to B™. Moreover, if
294, - 29=0, it can be shown in exactly the same way as in case (B-2) that
D is biholomorphically equivalent either to B™ or to E(, ---, 1, pi41, -+, Dn)
with 1<max{k, j}<I/<n—1, completing the proof of the Lemma.

2.2. Proof of the Theorem. According to the Lemma, we shall divide
the proof into two cases as follows:
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Case I. D is biholomorphically equivalent to B".

Since D is homogeneous in this case, we may assume that z¢--- 23#0. In parti-
cular, z° is a C®smooth strictly pseudoconvex boundary point of D by (1.6).
Now, fixing a biholomorphic mapping F: D—B™ once and for all, we choose a
sequence {z'} in D in such a way that

z'—z° and F(z')—w° for some point w°cdB".
Since 0B™ is of course strictly pseudoconvex, both the points z° and w° satisfy

Condition (P) by (1.8). Thus, applying Theorem C to the biholomorphic mapp-
ing F: D—B" (resp. F~': B"—D), we obtain a continuous extension

F:vnD-B" (resp. H: WNB"—D)

of F' (resp. F~'), where V (resp. W) is a sufficiently small open Euclidean ball
with center at z° (resp. w°) in C™. Without loss of generality, we may assume
that F(VND)CWNB" and VCUe, the neighborhood of z° appearing in the
Theorem. Then, by a routine calculation, one can check the following:

2.7 F(vND) is a connected open neighborhood of w° in B";
2.8) F:vNnD—-FwvnND) is a homeomorphic mapping.
On the other hand, since all 2, ---, 25+0 by our choice, the holomorphic mapping

II: =I,. o Vi V=II(P)

LDy

is injective for a sufficiently small open neighborhood V of z° in C™. After
shrinking V if necessary, we can assume that VCV. Set G=I|VND)-! and
consider the composition

U: =F-G: IVND)-FWVND).
(Note that II(VNAD)UF(VND)cB".) Then, by construction, we have the
following :

(2.9) II(VND) (resp. F(vN\D)) is a connected open neighborhood of I/(z°)
0B™ (resp. w°=¥(I1(z°))€dB™) in B";

(2.10) T|II(VND): II(VND)—F(VND) (resp. ¥:II(VND)-EWVND) is a
biholomorphic (resp. homeomorphic) mapping ;

2.11) TUI(VND)NIB»=EVND)néB".
Obviously, the hypotheses of Theorem B now hold with

Q,=IIVND), 2,=FVND), x°=II(z°, y°=w°,
I=IWvnaD), I=FVNiD) and f=¥,

and hence there exists an element @ of Aut(B"™) such that =@ on the non-



266 AKIO KODAMA

empty open subset II(VN\D) of B". This combined with the principle of
analytic continuation yields that

¢_l°F<zl’ ) Zn):(zly ttty Zhy (zk+l)pk+1’ Tt (zn)pn)

for all (z,, ---, z,)€D, from which we have DCE(, ---, 1, prs1, ===, Da). Note
that @-'-F: D—B"™ is a biholomorphic mapping from D onto B". Thus, if
{z'} is a sequence in D that has no limit point in D, then {@--F(z%)} has no
limit point in B™. It follows in particular from this that there exists no boundary
point of Din EQ, -+, 1, pr+1, ---, pa) and consequently D=E(, -+, 1, pr+1, =,
pn). Since E(, -+, 1, pr41, -+, pn) is now biholomorphically equivalent to
B"=E(, ---, 1), we conclude by (1.5) that k=n and D=E(, ---, 1)=B", com-
pleting the proof in Case I.

Case II. D is biholomorphically equivalent to E:=E(l, ---, 1, pis1, ==+, Dn)
with 1<max{k, j}<I<n—1.

Fixing a biholomorphic mapping F: D—E from D onto E, we take a point
2'=(z], -, zp)EU°NOD with z{--- 2,+0.
There exists a sequence {z*} in D such that
z'—z' and w': =F(z")—>w’'€0E

for some boundary point w’. Since z’ is a C®-smooth strictly pseudoconvex
boundary point of D by (1.6) and w’ satisfies Condition (P_) by_ (1.9), the inverse
mapping F-': E—D has a continuous extension H: WNE—D by Theorem C,
where W is an open neighborhood of w’ in C". Now, keeping the fact
H(w'")=lim H(w®)=z" in mind, we choose an open neighborhood U’ (resp. W’)
of 2z’ (resp. w’) in C® in such a way that
(2.12) U'cU (a1, -+, 22)EC™ ; 21+ 2,70} ;
(2.13) WcW and HW’'NE)CU’.
Take a point

w’=wY, -, wHEW'NIE with w! - wi+0

and set z’=H(w"”)eU’'NdD. Then, both the points z” and w” are C%*smooth
strictly pseudoconvex boundary points; and hence they satisfy Condition (P) by
(1.8). Therefore, repeating the same argument as in Case I, we obtain an open
neighborhood U” of z” in C™ satisfying the following:

(2.14) U"cU° and U”N\D is a connected open subset of D;
(2.15) F has a continuous extension F:U’ND—E;

(2.16) E@W”ND) is an open neighborhood of w” in E;
(2.17) E:U’"NnD—FU”ND) is a homeomorphic mapping.
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On the other hand, since z%---z3+0 (resp. w/ .- wih+#0) by our choice, the
holomorphic mapping

I =H(1,---,1.pk+1,...,pn) (resp. II: :H(l,---,l,pl+1,w,pn))

is injective on some open neighborhood of z” (resp. w”). After shrinking U”
if necessary, we can therefore assume that:

(2.18) I|\U”:U”—II({U”) is a biholomorphic mapping ;
(2.19) 1 is biholomorphic on some open neighborhood of F {U”ND).

Now we set G=(II|U”ND)~* and consider the composition
U:=[-FG: IU"ND) —> [I-FWU"ND).

Then, in exactly the same way as in the proof of Case I, it can be shown that
there exists an element @ <Aut(B™) such that

(2.20) @ 'ell-F(z, -+, 2a)=(21, =+ , 21, (Zrs2)PEH1, ==, (2,)P7)

for all (zy, -, z,)€D. This combined with the fact that @-'-[[-F: D—B" is
a proper holomorphic mapping yields at once that D=E(, ---, 1, pr+1, ===, Dn)-
Finally, since E(l, ---, 1, pr+1, -, o) is now biholomorphically equivalent to
EQ, -, 1, pig1, -+, pn) and 1<k <I<n—1, we conclude by (1.5) that £=[; and
consequently, 1<max{k, j}<I/=k<n—1. Therefore we have completed the
proof of the Theorem. g.e.d.

3. Concluding remarks.

Remark 1. Let us consider once more the model spaces E(1, -+, 1, pm+1, =,
pn) (1I£m<n) in this paper or the domains E(k, @) in the previous paper [9].
Then we can see that such model spaces E admit many biholomorphic auto-
morphisms, which fact plays an important role in the proofs of our theorems.
So it would be naturally expected that the same conclusion as in the theorems
is also true if the model spaces E are bounded homogeneous (symmetric)
domains. More precisely speaking, we might hope that the following is possi-
ble: Let E be a bounded homogeneous (symmetric) domain in C™ and D a bounded
domain in C™ with a common boundary point z°€dDNOE. Assume that:

(1) DNU°=ENU° for some open neighborhood U° of z° in C™;

(2) there exist a point k°cD and a sequence {¢,} in Aut(D) w:th
iim 0, (R)=2"

Then D is biholomor phically equivalent to E (or more strongly D=E as sets).
Unfortunately, this hope has been dashed by the following:

EXAMPLE. Denoting by A the unit disc in C, we consider the domains
E=AXAXA, D=AXB? in C?® and the point z°=(1, 0, 0)€dENAD. Then we
have
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(1) D and E are bounded homogeneous symmetric domains;

(2) D is not biholomorphically equivalent to E; and

(3) DNU°=ENU° for some open neighborhood U° of z° in C-°.

A crucial difference between the symmetric domain E above and the model
spaces considered previously is the fact that F admits no local holomorphic
peaking function for the point z°.

Remark 2. In the special case of complex two dimension, by modifying
the proof of the theorem, one can show that the analogue of our theorem is
also valid for more general domain

E(ps, po)={(z1, 2)EC*; | 2,714 | 2,|*P2 <1}

with arbitrary real numbers p,, p.>0.
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