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EXTENDING HOLOMORPHIC FUNCTIONS FROM
ANALYTIC COMPLEMENTS OF COMPLETE KAHLER
DOMAINS

TAKEO OHSAWA

As a continuation of [Oh-1], it was shown in [Oh-2] that there exists
a locally pseudoconvex but holomorphically non-convex ramified Rie-
mann domain over C?, originally constructed by Fornaess [F], which
is holomorphically separable in the sense that any two points can be
separated by holomorphic functions. The purpose of the present note
is to clarify what is needed for constructing such holomorphic functions
by proving the following.

Theorem 1. Let M be a complex manifold of dimensionn and let X C
M be a closed complex analytic set whose complement has a complete
Kahler metric. Assume that there exist a holomorphic n-form w on
M which has no zeros in M \ X and a plurisubharmonic function &
on M such that ®~}(—o0) = X, ® is C®° on M \ X and e ®w is
not locally square integrable on any open subset of M which intersects
with X. Then, for any ¢ € R and for any holomorphic function f on
O 1([—0c0,¢))) satisfying

i"z/ |fPw AW < oo,
d<c

there exists a holomorphic function f on M such that f|X = f.
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. i1 » .
FECE VT, gt 1) (—a)™7 &FF 5 ([1, Proposition 4.1]). ey, eq 228
j j—
ELTC, ROZHEAZEZ 5.
g+1 o
f(e1,e2) = Z €5 e5{ 2ag1a-4i + Vagro-ai(er + €2) },
i=0
fler,e2) = Z €15 {2Mg12-4i + Mag—ai(er +e2)},
=0

fler,e2) = t72(ey —a)"* (ea — a)ng(L, : )

e1—a ey —a

Dk % n;; =N, i) 7(61,62) = f(el,eg) + (61 — 62)2 ZZQJ 1nz]621 ! ] ! Zii7z S
*E?ﬁﬁ {nZ]}Z] 1 75)7?&?6 Q= (nijj)lgﬁjgg tj_é (CL, 0) J;{&*/C thEEUfci Vv J:@EEV
DR k. 1y BRCHET B,

(o) = (COm)s €' my)) D} = 20

1<i<gliTLT, K I EXRDFIZET S ([1, Lemma 4.13]).

r de
(z —a) 2y’

AR —2x' = ([, ki), =2 = (f, mi) BEERTD. & =L
(g5 5 e Ry, R={N'(@) reQlo, {m}} €75,

2

Ki = re Q[a, {Vm'}?igza%]

Definition 1. v = (vg,, V3g-2,...,v2) € CIITH L T,

ff@ﬂzzsexp<%%N¥U/YJU>9lg{‘«2#) v,7), e€eC

!/

6//

Z?%.::T,H[]@mﬁﬁv—vy@%—&%ﬁf%é.

Proposition 2 ([1, Proposition 4.15]) my,my € Z9, v € CI IR LT, KDL D ILD.
H(v+2u'my + 2u"ms)/H(v)
_ (_1)2(t§/m17t§//m2)+tm1m2 eXp{t(QFLIml + QIillmQ)(U + /lel + u"mg)}

Theorem 3 ([1, Theorem 4.12]) e 25 %< &%k, Hw)dv=0DEDTRD XS
WNERBEFATE S,

SE Xk

[1] T. Ayano, V. M. Buchstaber, Sigma function associated with a hyperelliptic curve with
two points at infinity, accepted to Regular and Chaotic Dynamics.
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Hardy spaces on bounded symmetric domains I

Characterizations

Shaolin CHEN (Guangxi Normal University)
Hidetaka HAMADA (Kyushu Sangyo University)*!

This is an announcement of [2]. Let © C C" be a bounded symmetric domain with
origin and Bergman-Shilov boundary b. Denote by T'y the isotropy group of Aut(f2).
Q) is circular and star-shaped with respect to 0 and that b is circular. The group Ty is
transitive on b, and b has a unique normalized ['j-invariant measure o with o(b) = 1
([3]). The unit polydisk D", the unit ball B™ and the classical Cartan domains are
bounded symmetric domains with origin. Denote by LP(b) (p € (0,00)) the set of all
measurable functions F' of b into C with

|Fl = ( / rF<<>rpda<<>)’l’ < oo

For p € (0,00), the pluriharmonic Hardy space &7 (2) consists of all those pluri-
harmonic functions f : ©Q — C such that || f]|, := SUPre[o,m M,(r, f) < oo, where

n=( [ireoras )

If p > 1, then || - ||, is a norm on Z#%({). This is no longer true in the case
0 < p < 1, and in this case, | - || is subadditive and it induces the translation invariant
metric on Z#F(Q). For holomorphic Hardy space, Hahn and Mitchell [3] obtained
the completeness of #7(Q2) = 27 (Q) N H(Q,C) for p > 0.

Theorem A. ([3, Theorem 5|) For p € [1,00), SP(R2) is a complex Banach space with
respect to the norm || - ||,, and for p € (0,1), JP(Q) is a complete linear Hausdorff
space with respect to the metric d(y1,v2) = ||ty — ¥al|b, where ¥y, ¥y € FP(CY).

Shapiro [8] generalized Theorem A to complex valued harmonic Hardy space on D.
In this talk, we extend Theorem A to Z7#7(Q).
Pavlovi¢ obtained the following characterization of holomorphic Hardy space on D.

Theorem B. ([7, Theorem 1.1])Let p € (0,00), T = 0D and f be a holomorphic
function in D. Then the followings are equivalent:

(1) f € #7(D);
(2) 91f] € LM(T), where [f](C) = (f5<1 = rORdr)

(3) %lf) € L(T), where Z.[£1(C) = (J; (1= 1) sup,e 1 (0 ) Pdr)

1
() 1) € LP(T), where Zi{f)(C) = (502 21 F Q) ) re =1 — 2%,
Furthermore, for j € {1,2,3,4}, there are constants C; independent of f such that

1f = FO)lp < Coll [ flle < Coll%fNlr < Coll%alf1llr < Cullf = F(O)p-
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In the case of several complex variables, Ahern and Bruna [1] obtained similar
characterizations of the holomorphic Hardy space on the Euclidean unit ball B" in C".
Krantz and Li [6] also obtained similar characterizations of the holomorphic Hardy
space on some classes of pseudoconvex domains of finite type in C".

On the Euclidean unit ball B", the following result is known. Let f € H(B", C).
Then, there exists a positive constant C', depending only on p, such that

Slslp<irr+ [ @)y < sy Q0

oBn
for p € (0,00), where

1
2

900 = ([ 19s60ra-nar) . ceom

is the Littlewood-Paley type ¥-function (see [1, 6, 9]).

If we consider bounded symmetric domains 2 C C", the results in [1, 6] can not be
used except the case 2 = B", because if 2 # B”, then its boundary is not smooth. So,
it is natural to consider a generalization of Theorem B to bounded symmetric domains
Q). In this talk, we extend Theorem B to bounded symmetric domains 2.

A classical result of Hardy and Littlewood asserts that if p € (0,00], a € (1,00)
and f is a holomorphic function in D, then (cf. [4, 5])

My(r, f') = O ((1 i r>a) as - 1-

My(r, f) = O ((%)a_l) asr — 17,

if and only if

1

In this talk, we also consider an extension of this result to bounded symmetric domains.
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Hardy spaces on bounded symmetric domains I1
Composition operators

Shaolin CHEN (Guangxi Normal University)
Hidetaka HAMADA (Kyushu Sangyo University)*!

This is an announcement of [2]. Let Q2 be a domain in C". For a given ¢ € H({2,D),
the composition operator Cy : P (D) — P () is defined by Cy(f) = f o ¢,
where f € 25 (D). In 1987, Shapiro [4] gave a complete characterization of compact
composition operators on (D), with a number of interesting consequences for peak
sets, essential norm of composition operators, and so on.

A continuous non-decreasing and unbounded function w : [0,1) — (0, 00) is called
a weight. A weight w is called doubling if there is a constant C' > 1 such that

w(l—15/2) < Cw(l—13), se(0,1].

w(t)=1/(1=t)* and w(t) = 1/(1 — *)® with a > 0 are doubling functions.

Let ©Q be a bounded symmetric domain in C" with origin. Then its Minkowski
function is a norm on C" and will be denoted by || - ||o. For a weight w, we use %,,(2)
to denote the pluriharmonic Bloch type space consisting of all f = f; + fo € P ()
with the norm

1£ll2.0) = |F(0)] + sup BL(2) < o0,

2€Q
where %7 (2) = A(2)/w(|z|) and
Ap(z) = sup{|Dfi(z)w| + [D fo(z)w| : lwllo =1}, =€ Q.
Then %,(1?) is a complex Banach space. Furthermore, let
I t0nc = sup BL(2) < o

be the semi-norm. If f € %,(Q), then we call f a pluriharmonic Bloch type function.
Let D7(¢) denote the Koranyi approach domain defined by

DxQ) ={zeB": |1 (0l < S0 —-IzP)}. (1)
Kwon [3] investigated some characterizations of composition operators of the Bloch
space on D to the holomorphic Hardy spaces on B" to be bounded or compact.
Theorem D. ([3, Theorems 5.1 and 5.10])Let p € (0,00), 1 < a < o0 and w(t) =
1/(1—1t%) fort €0,1). If p € H(B™, D), then the followings are equivalent:

OPr 2 dr n .
1) [ogn ( 01 % d ) do(C) < oo, where p,c € Aut(B") with ¢,(0) = r(;

2
den (fDn(C) ‘ﬁ“’f;‘;;f?if @ ‘1‘2(2?21+1) ’ do(¢) < oo, where dV denotes the Lebesgue
volume measure of C", and ¢, € Aut(B") with ¢.(0) = z;
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(3) Cyp: #,(D)N H(D) — 5P(B") is a bounded operator;
(4) Cy: AB,(D)NH(D) — HP(B") is compact.

The characterizations of composition operators from harmonic Bloch type spaces
on D to pluriharmonic Hardy spaces on B™ by using doubling weight was given in [1].

Theorem E. Let p € (0,00), o € (1,00) and w be a doubling weight. If ¢ : B" — D
s holomorphic, then the followings are equivalent:

(1) Cp: B,(D) = PIP(B") is a bounded operator;
2) fyon (i IV P61~ r)ar)* do(Q) < oo

3) S (Jopio 90 PRSI ~ 2D dV (=) do(C) < oo
(4) Cyp: B,(D) — PHAP(B") is compact.
In the case ¢ maps D into D, the following characterization was obtained in [1].

Theorem G. Let p € (0,00), 1 < o < 00, w be a doubling weight and ¢ : D — D be
a holomorphic function. Then the followings are equivalent:

(1) Cp: B,(D) = PP(D) is a bounded operator;

iS]

3" (s 19/ (re) P (l(re) ) (1 = 7)dr) " 42 < oo
(1

D
2

0 (002 27218 (rie®) P (|0 (re®))

9 < o0, where 1y =1 —27%;
s

(fol — T) SUP)<pery (|¢ (pe' )|2w2(|¢(/)ei9)|)) dr) 2 % =00
(fpl )|ng5 ) 2w 2(|¢(z)|)dA(z)>§ % < 00, where dA denotes the Lebesgue

area measure of C;
(6) Cyp: B,(D) —» PH#P(D) is compact.

In this talk, by using doubling weight and a new characterization of pluriharmonic
Hardy space, we establish the characterizations of composition operators on harmonic
Bloch type spaces on D and pluriharmonic Hardy spaces on bounded symmetric do-
mains {2 to be bounded or compact, which extends Theorems D, E and G.
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10

Roper-Suffridge type extension operators for univalent
mappings revisited

Hidetaka HAMADA (Kyushu Sangyo University)*!
Gabriela KOHR (Babes-Bolyai University)
Mirela KOHR (Babeg-Bolyai University)

This is an announcement of [7]. Let £S, S, S* and K denote the family of all
normalized locally univalent, univalent, starlike and convex functions on the unit disc
D, respectively. The Roper-Suffridge extension operator is defined for f € LS by

(I)n(f)(z) = F(Z) = (f(zl)> V f/(zl)zl> , R = (21,2/) € Bna

where the branch of the square root is chosen such that y/f'(0) = 1. Roper and
Suffridge [9] proved that if f € K then &, (f) € K(B"), and in [5] it was shown that if
f € S* then ®,(f) € S*(B™). Graham, Kohr and Kohr [6] showed that if f € S, then
®,,(f) can be embedded as the initial element of a Loewner chain on B".

We choose the branches of the power functions such that

(f (21) > ¢
21
21=0
For a, f € R, f € S, Graham, Hamada, Kohr and Suffridge [4] considered the operators

0uas D) = Fast) = (£, (L) (ry). cemn

21

=1 and (f'(2))”

21=0

When a = 0, = 1/2 we obtain the Roper-Suffridge operator ®,,.
Let E={(a,8) e R*: 0 < a<1,0<3<1/2,a+ < 1}. It was shown in [4]
that the following extension results are valid for (o, 3) € FE.

(i) ®pap(f) can be embedded as the initial element of a Loewner chain for f € S.

(i) If f € S* then ®,,4(f) € S*(B").

(ili) fa>0and 8> 0 and n > 2, then @, , 5(K) C K(B") iff (o, 8) = (0,1/2).
Elin [1] has introduced an approach to extension operators on Banach spaces based on
the semigroup theory. Let Y be a complex Banach space and let » > 1. Also, let

Q= {(z1,w) €EZ=CxY : |z +|w|} <1}

Then, the Minkowski functional of €2, is a complete norm || - ||z on Z and €, is the
unit ball of Z with respect to this norm. Let a € [0,1], 8 € [0,1/r], a+ 5 < 1 and let
O, p5:5 — S(€,) be the Roper-Suffridge type extension operator given by

s = (1 (L) (). G eo.

21
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Graham, Hamada and Kohr [2] adopted Elin’s point of view in [1] and proved that
if f € S, then FF = ®,4(f) can be embedded as the initial element of a Loewner
chain on €, (in the case of g-Loewner chains, see [3]). Roper-Suffridge type extension
operator @, 3 and its variations have been recently studied by many mathematicians
(see the references in [1, 3, 7, 8]). Note that in these results, a € [0,1], 8 € [0,1/7]
and a4+ [ < 1, where r is a positive constant which depends on the domain on which
O, 5(f) is defined.

Let H be a complex Hilbert space with dimH > 2 and let B be the unit ball of H.
For a fixed unit vector e; € H, we consider the Roper-Suffridge type extension operators
as follows. Let H; be the orthogonal complement of Ce;. In the case z = z1e; + w
with w € H;, we use the notation z = (z;,w). For o, € R, let ¥, 5: S — S(B) be
the Roper-Suffridge type extension operator given by

Y (). Gwes

21

VaslF)ersw) = (a0,

Until now, it is only known that for the pairs («, 5) € E, ¥, 3(f) can be embedded as
the initial element of a normal Loewner chain on B for any f € S (see e.g. [3]).

In this talk, we give a closed domain D in R? such that for (a, 8) € D, ¥, 5(f) can
be embedded as the initial element of a normal Loewner chain on B for any f € S.
Note that £ C D and D contains points (a, 3) € R? such that a < 0 and/or 8 < 0.
For the proof, we use a new method which is different from those used in [3, 4]. As
a corollary, we obtain that for («, 5) € D, U, s preserves starlikeness. We also show
that if (o, 8) € R?\ {(0,1/2)}, then the operator ¥, 5 does not preserve convexity.
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11

Koebe one-quarter theorem in infinite dimensions

Hidetaka HAMADA (Kyushu Sangyo University)*!
Gabriela KOHR (Babeg-Bolyai University)
Mirela KOHR (Babeg-Bolyai University)

This is an announcement of [10]. The famous Koebe one-quarter theorem gives a
sharp bound on the size of the image of univalent functions on the unit disc D locally.
In 1907, Koebe [13] discovered that the ranges of all functions in the family S of
normalized univalent functions on D contain a common disc {¢ : (| < p}, where p is
an absolute constant. The Koebe function shows that p < 1/4. In 1916, p = 1/4 was
established by Bieberbach [2].

For normalized biholomorphic mappings on the unit ball of C", n > 2, the Koebe
one-quarter theorem does not hold in general. Moreover, there is no constant p > 0
such that B, = pB lies in f(B) for every normalized biholomorphic mapping f in B,
where B is the unit ball of C™ with respect to a norm on C". For example, let

fm(2) = (21 — mvVm?2 — 1z§,z2, cesZn), z=1(z1,22,...,2,) € B", (1)

where m is a positive integer and B" is the Euclidean unit ball of C*. Then f,, is a
normalized biholomorphic mapping on B" and for a,, = (vVm? — 1/m,1/m,0,...,0) €
OB"™, we have f,,(ap,) = (0,1/m,0,...,0). Therefore, there is no constant p > 0 such
that B lies in f,,(B") for every positive integer m. Moreover, f,.(2,t) = fm(e'2),
z € B", t >0, where f,, is as in (1), is a Loewner chain such that there is no constant
p > 0 such that B lies in f,,(B",0) for every positive integer m. Therefore, in several
complex variables, we should add some assumptions on biholomorphic mappings f
(respectively Loewner chains f(z,t)) so that the Koebe one-quarter theorem holds for
f (respectively for the first elements f(-,0)).

For normalized biholomorphic mappings on the unit ball of C”, the following es-
timate for the first elements f of normal Loewner chains was given by Kohr [14] and
Graham, Hamada and Kohr [5].

&l
(1= 1lzl)*

In the case of finite dimensions, the estimate from below in (2) readily implies the
Koebe one-quarter theorem (cf. [1] in the case of starlike mappings).

Let B be the unit ball of a complex Banach space X. In the case of infinite dimen-
sions, Zhang and Liu [16] and Liu and Liu [15] stated Koebe one-quarter type covering
theorems for several subclasses of normalized starlike mappings on B. However, they
did not give a proof for the covering theorem. Hamada and Kohr [8, Corollary 3.6]
proved the estimate (2) for the first elements of normal Loewner chains on the unit
ball of a reflexive complex Banach space. In 2002, Hamada and Kohr [7] proved the
1/2-theorem for normalized convex mappings on B. By using a similar method of proof,

Izl pe < 2B, @)

(1 +[I=1])
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the Koebe one-quarter theorem for normalized starlike mappings on B can be proved.
Since f € S if and only if f is the first element of a normal Loewner chain on the unit
disc D, it is interesting to consider the Koebe one-quarter theorem for the first elements
of normal Loewner chains on B. However, it is still unknown. Also, the method used
in the proof in [7] cannot be applied to the first elements of normal Loewner chains.

For the Bloch constant in higher dimensions, see [3, 6, 12| and the references therein.

In the first part of this talk, we obtain a covering theorem for biholomorphic map-
pings on bounded domains in a complex Banach space X. Next, as an application of
this result, we obtain the Koebe one-quarter theorem for normal Loewner chains on
the unit ball B of X. We give several applications of this result. Finally, as another
application of the above covering theorem, we give a covering theorem for nonlinear
resolvents on B (cf. [4]).
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O BRELNIER EXEZIar Ry MEHETHZ 2D, ART ML
DEtRMEL X CEEBEBOEAIMED ErN S, ZDEHEITIE 0 D Spec A DI S TH
h, Ker A% C®(M) DERIICERDZEM L 72 5.

ZHTIER 4.1 OAEHDO T EHCOWTHAT 5. Fiko & B D, CR Paneitz fEHZE
PZx LTl Ker P IXIERRTTIC R 25603 270, HBAMOBED X 57 B 2
JRE 2 ZEETERY. 22T M oINS 2 KL 2B FHEOHRTD 5
Heisenberg Btz HWS. ZOPHHAIZE D, ROKEMEZFT- 3 0 BED Heisenberg #t
W ERHZR I & —4 FED Heisenberg B TEHR G 2T 5 2B TE 5 ¢

GP+II~PG+I~1, I ~ I ~ 11, [P ~ PII ~ 0.

1Y GrzhzitKer P ADERZHE YL P ® Green fEFIZICHIET % Heisenberg 4
SMEHRTHZ. ZhoZHWE 2T, P ORAKBIENRENBCHEKETH 2 Z LIRS
N5, SHWCE%Z PIMNEST2H-MOSEE LT, p>0XNLTr, =FE(—upp) &
EDDH. TDEE Pr, ¥ smoothing fEHZRTH 5 Z & 23975 %. Spec Prr, = Spec PN
[—p, ) THZZ e, av 7 MEHZEOARY MVICHET 32—z ¢ 5 Z & T,
EM A1 DL,
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5 1BHIAAHBIEERIZE®D CR Paneitz fEAZ:

(M, T OM) % HbAATI 7 3 JOLHRREE™Y CR ZHK, 0 % M Loy y &
3. COLEHHON LT, =022 Pll=0%2-TdbDE RN LNTE S,
¥z Ranll C Ker P THAZ b

m, Il = 1IIm, =11
MDD, R=GP+11—1 tEDSE R smoothing [EFHZRTH D,
E([—p, ) \ {0}) = Ty — To = (GP+11— R)(”u — o) = GPm, — R(”u — o)

5. ZZTHIEIE LA(M) 6 C°(M) NOHERMIEIERZLZEDTED, Fica
YR MERFETH S, Ko THERHNE E([—u, u] \ {0}) IZBREERARZTHS. Lk
Do T SpecPN[—e,e]l ={0} £72% e > 0D0FHETD. 2DIHhH0b SpecP D
MR THY, PIIEERE D Z e 0h 5. £z Ker P NOERFFE mo 53 0 FED
Heisenberg D EHRTHE I b RT ZENTE, KT o & C°(M) & C(M)
I250F. MULE#ERIC XD, Hsiao 12 X 2 ROMEROFIFEADE NS,

| EH 5.1: BHAHFREARIBED CR Paneitz {EARK 1 [Hsil)] |
(M, T M) 3D AARRETH 5 LRET 5. ZD L = Spec P iF R OBERGHRSY
BAETHS. FEED N € Spec P\ {0} LT, Ker(P— )& C®(M)D
BRXTTH TR TH 2. EHICKer PNC™®(M) 13 Ker P IZBWTHZETH 5.

FITHEDHIAAATRER G EITIX Spec P DAHICOWVWT I HIZFH L WHEIEN 75 > T
W3,

,_[ EIE 5.2: IBHAHFIRELRIBED CR Paneitz fEAE II [Tak20] ‘

(M, TYOM) SHEDABFIRETH 2 LIRET 5. ZD Y & CR Paneitz fEHE P &
IFEEMETHY, SpecP C [0,00) THB. 7 Ker PNC®(M)1dF Z@Clz—
By 5.

ZOEMDEEHZ Siu [Siu80] & Sampson [Sam86] 1T X 2 FHFERICEE 3 % #Eim
EHES OB EORMBEBICEHAT 2 e TELNS. (M, TYM) HEDA
AARETH S RETS. 2ok IERRERMNEiiE X Ao #Em Q ©
BoT, (M,TYOM) % (00, T00Q) LM L %5 b DM HEET 3 [Lem9s|. BUFT
& (M, THOM) & (0Q,TH000Q) ZFR—M3 5. £/ Q _EO5EH Kihler it & w, THo
T, R TEBNMERICHENLT 202K T2 L RNTES.

FRERIE v € C°(00) 1T LT, v Z2HfEL 7 2FMBEAK 0« &2 5. (w; 1ITH
3 % Laplacian [3HEFACTEAT 272D 2D & 5 RILROFEIXHHATIX WD, SHED
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REWCBOVTIE [EMMI] TAEHXATWS.) ZOr & QNOFZAIIBWNT
dd°t A dd°i < 0
DD LD, ZTH%EFES LT Stokes DEMEZEH T2 &

0> / dd°u N dd“u = / d(d“a N dd°u) = / d“a A dd“u
Q Q

o0

MEBNEG. T OtDE - Webster #% FIVT L TRIET 5 ¥ — [ u(Pu) 07
dOIT—HRT B0 hrsb. ZOZehro PIIIFAEMETHS. £/ Pu=0DLt X,
Q ET ddei = 0 SR T070, @13 Q LOSERMEKTH 5. v 3L HBMBIHO
BIFETH 5720, 00 Fo CR SHEMBBLTH 5.

P OIFEUEAIE R ERE 3.1 SR8 3.2 YAlAG DY S 2 Y T FOEMEEE 5.

,_[ EI2 5.3: CR Paneitz {EBZ& CIB80AHATEENE

(M, T*"M) % Y(M, T"°M) > 0 %%7=3 3 ZouOHE N CR 2k 5 5.
(M, THOM) D3 HEDIAARIRET & 2 E+ 77513 CR Paneitz fEFHZE P 23IFEE
fHERBZEeTH5.

—| I 5.4: BHAHAE — CR ILDEMF RO
(M, T"OM) 2SHLDABTTRE 3 JOTHIMIEN CR ZBHA 51, (M, T'OM) 13
CRILEDEMIY R % b 0.

F7z Ker PNC*°(M) %5 CR ZHFFHMBIBDZERNC—H T 5 2 &h 5, Szegd DN
FERMITH L TROFERDE SN S.

| I 5.5: Szegd MONMBIFTRMY .

O 232 TOTHEBZARRN ORI FEINT, Z D85 00 138 Einstein it %
borT5. 00 EOEMIER 0 1K LT ylag = 0 ¥ 2 BB+ 55MFIE 0
i Einstein #fERXTH 222 TH 3. I5HIT Yy = O(p3) 72 2B 05
O DIRATHNC (83, T108%) L AANC B v TH 5.

Z OB ORI, 00 A transverse symmetry % b DEEICO W T [Hir93]
WX o TBUCHEIRE T WDy, EH 5.2 12X o T—ROGEIHIRT 2 Z e TE .
0 %5 E D Einstein #fERE LT, 0 =70 b RT. ZOLEQy=Qy =0T
HBHZehs PT =00KHiID. XoTTY X CRZERMELTHD, 0 HED#E
Einstein #7225, S 5I1FH - /MR - FRiEE [HKN93] I X 2#ERZH W2 Z & T
BAHORRD LD .
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6 Rossi BRE_E®D CR Paneitz {fEB%

Rossi BRIANIGEFENT D D DS HHDIAANARE R i b AR 2 Hl e L TH s Tw»
%. B CIXHEDIAARBERIGEICBIT S CR Paneitz fTEHEOWEZEMN LD, &
N DIERPHDAARARERIGEICY ZEFTHRILT 201200 T, —RICIKIZL A
b o TWiRW. AHEITIE Rossi BkEI 2l & UTHD B, HOIAALNARERIGEIC
CR Paneitz fERHZOMWEIE D X5 WCELT 202 ERRNCEZRE L, ZO#EETHL
o720 ODDBREENT 5.

k € Zso WA LT, Ik OIKAFMBEIK D% % SH, TRT. DL X

L*(S%) = P st

k€L
EWVOEREMDEIEONE. | €Zy BT 1< j<IITNLT
v](»l) = L2j’2(22171) € SHo_1
viEnz. zors oW ir—xsicHy,
A0 Spanc{vgl), . ,vl(l)} C SHoa
' Rossi BRI (57, T10S?) £ CR Paneitz fEfZE B ICK o TARETH 5. TDOEEIC

LT

Y = Blvo

DITHIRTRZEZ D L, £OITHIAD
det Pt(l) <0

YRBZIEBGhL. INEDROEENELNS.

EI2 6.1: Rossi BkE_E®D CR Paneitz {fEAZE ]
Rossi Bk (SE, T19S53) Ed CR Paneitz fEFZ P, 3B O A E % ERE S ©.

Rossi BRIEID T X — &2t =0 ZRAT 2L, ZHERERZ CR EREIC— T 3.
ZDGEIIEDIAARRETH 5720, WiH$ % CR Paneitz fEFZE P, IXIEAEMHETH
5. Lo TLERROEMIZ, T X—XEDHITHLIIZENNTIZT, ADMEHEEHHERRE
HhZZ e 2EKRLTWS.

7 SHRORE

EF 5.1 BXOEM 5.2 DD IAARRRERIGEICE T ETHR D O 2 WS [HEIE
BRIEDL ZAFL Ao TWVERW, BIZKkD X5 REIBIT5N 5.
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fRE 7.1: CR Paneitz {fEFZDRAEE M J

HDIAAARAHER CR ZRKICEBWT, CR Paneitz fEFZE P IXHEBE b OH ?
SWHEZ %Y 01% Spec P DI 72 %5 ?

fRE 7.2: CR Paneitz fERAZD#
HHAARAEER CR ZRRIKICBWT, £ ® C 1Z Ker P NOF%EER 722 T H
B 7

AT IC DWW T Rossi BRIAIDGEITOWTHIKIR L U TR TH 5. Rossi BRIHAI_ED
CR Paneitz fEFIZADEHELZERBED O Z 21350 > TWE A, ZDOERIITHR
DFFRICESS S DTH D, ADEHEDFMLTMICOVTIHKAL LTHL2TIE
V. —HTHECOWT, (S2,TH0S3) % {£1} THl- 722 RA DDA AR HE
BRBHZEDD, BENREADEONS ZEPHERINTVS.

CR ZRADHDIAA R HE/ A 121X CR Paneitz fEFRIZIEAEMETH D, FH2 01
SpecP D NFETH 5. —7F5T Rossi BRI 57505 & 512, HDIAARARERGEICIE
CR Paneitz TEHRIZADEGEEZ O, ZOART MAEIENNICERTH 2 LS5 H
BHED Y ZARIATH 5.

RIS 7.3: CR Paneitz (ERZOE R |
HDIAAARARER CR Z2RKI12EB W T, CR Pancitz fEARIE FICHERTH 25 ?

% 72 CR Paneitz fEFH X Rossi BEKETIX B DEHEZ HIR(E D D23, Z OMHEED
IAAARAEEZ: CR 2RI —RICILFET 2 DTH 205 03, HIEDOL ZA 05
TV,

78 7.4: CR Paneitz {(FRZROADEH(E |

HWHIAAARAEER: CR ZHKICEB W T, CR Paneitz TEFZE D A DEHHEIZ N §
fRAETH %5 ?

P EoEEE, CR Paneitz fEFZR & W5 FFEMEAR OB 28 L T, CR ZKED
HDAAAREMEZ B L K5 T 2AD—HERTDDTHS. SROMEITL ST
& OBERBE HICHL2ICR S Z eI 5.
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