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Funktionentheorie

e 5

Die Tagung fand unter der Leitung der Herren G. Frank (Dort-
mund) , K. Strebel (Ziirich) und St. Ruscheweyh .(Wiirzburg) statt.
Von den 47 Teilnehmern hielten 28 Vortrége; die Vortragsdauer
variierte zwischen 30 .und 45 Minuten. Wie. aus der -Teilnehmer-
liste ersichtlich ist, hatte die Tagung einen ausgesprochen
internationalen Charakter.

Im Vordergrund der diesjdhrigen Tagung {iber Funktionentheorie

-stand die geometrische Richtung, d. h. konforme und. quasi-

.' ' konforme Abbildungen. Neben Antworten auf alte und.-neue Pro-

bleme aus diesem Bereich wurde eine Reihe neuer Fragestel-
lungen'und Perspektiven vorgetragen. Rege. Diskussionen runde-

ten den Verlauf dieser interessanten Tagung. ab. .
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vortragsausziige

C. Andreian-Cazacu: Eigenschaften der quasikonfbrmeh Ab-
: ’ bildungen ‘ ' .

Sei f:G-G* eine Q-quasikonforme Abbildung zwischen zwei
Gebieten G und G der Ebene, w = f(z) /2, ein reguldrer
Punkt von f und W = f(zo) . Wir betrachten die Transfor-
mation des Geradenbiindels in z, unter der zu £ in z, as-
(‘ soziierten affinen Abbilc}ung und zeigen, da8 das Verhéltn;s
der Tangenzfunktionen der Winkel, die zwei Ri;htungeh - insbe-
sondere zwei konjugierte Durchmesser der charakteristischen
E}lipse Ezo - mit der groBen Achse digser Ellipse bilden,
gleich dem Verhdltnis der Tangenzfunktionen der Bildwinkel
ist. Diese Eigenschaft'wird beﬁﬁtzt, um das Hyberbolische
System von linearen partiellen Differentialgleichﬁngen eréter
Ordnung zu bestimmen, das eine quasikonforme Abbildung mit £.
Ui. il G vorgegebenen Richtungen der groBen Achsen der cha-
rakteristischen Ellipsen Ezo und Ew0 im veral}gémeinerten
Sinn befriedigt: :

- sin 26 ‘cos 26 -cos 20"

+ u =v ’
- sin 20%- ¥ sin 26% R4 b4

cos 26 +cos 26" sin 20
- = FEE ux-‘~ *uy
sin 26 ’ sin 26 .

=V_. .
VR

Dabei sind 6(z) und e(z)* die Argumente der groBen Achse

. von E, bzw. E, ' -und 'E"o ist die charakteristische El-
o -
lipse von £ 1 in Wy -

R. W. Barnard: The Omitted Area Problem

Let U= {z:1z1<1}) and S = {f:f(z) =2+...,f ‘analytic
and 1 -1 "in U} . The omitted area problem was first stated
in 1949 by A. W. Goodman and has appeared in a number- of prob-

lem sets since then including D. Brannan'smore general question
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in 1976. The question is to find the maximum area omittéd

from U by a function f in S . Letting A, equal this
maximum, the bounds .627 <A, <.7871 were obtained by Goodman
and E. Reich in 1955. The author obtains a characterization

of an extremal domain for this domain for this problem. Using
this characterization an upper estimate to A, of .760m is
found by numerical methods which appears to be a good approxi-
mation to A, -

J. Becker: Univalence criteria and Jordan domains

(joint work with Ch. Pommerenke)

We consider the following three univalence criteria for func-

.\

tions analytic in D = {(z€T : |zl <1} , in H = {z€C :Rez >0},

and in A = {z€T: |z| >1} respectively:

a) (1-Izl2)|zf"(z)/f'(z)| 51‘, f'(o) # O (z €D)
b) 2Rez | £"(2)/£'(2)] <1 (z €H)
c)  (1z1%-1) |z£" (2) /€' (2) | <1 (zea) .

In case a) the image domain f() is always a Jordan domain.
In case b) and c) however. there exist exceptional functions
whose image domains f(H) and £f(AU{=}) respectively are
not Jordan domains in the closed plane. These functions can
be all determined. Furthermore it can be proved that the con-
stant 1 on the right side is best possible in each case, in
case a) even if the factor 2z is omitted.

B. Bojarski: Remarks on Markov and Bernstein inequalities

Various forms of local inverse HOlder inequalities, inverse
SoboleV'inequalities and averaged Harnack type inequalities -
crucial for the study of geometric and analytical properties

of quasiregular mappings and weak solutions of elliptic
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equations with measurable coefficients are discussed as
analogues of Markov, Bernstein and Nikolsky-type inequali-
ties for polynomials and entire functions of finite type. It
is also shown that these inequalities for polynomials and
their various generalisations can be obtained from an elemen-
tary reproducing formula

£(x) = [ £(¥)K(x,y;0)dy
Supp ¢

where K =

(-9t B (-1 ¢ [im],
t! t+1

Itisk

t = (§1""'an {'IEI_= Eti ' @ aQ arbitrary C: functionf

Jedy = 1 and w(t)(y) is the usual notation for deriva-
tives, valid for arbitrary polynomials f(x) of degree k
in real (or complgxi variables x‘= (x1,...,xn) . For the
derivatives we have

N £ () = f [f(y)—p(y)]Kia)dy for an arbitrary
Supp ¢ -

éolyhoﬁialA ply) of order <lal .'Minimizing the norms of
the right hand side with respect to p and ¢ , say, with
fixed supp ¢ = w and various pointwise or integral norms,
local estimates for the derivatives f(a)(x) in terms of the
norms (J)Iflp)”p ,O0<p <+t qan'be obtained. These estimates
are invariant under linear conformal transformations and, in
particular cases, reduce to generalisations of Markov inequal-
ities, (naturally, not with optimal constants). They can be
also used to obtain various local forms of Landau-Kolmogorov
estimates for intermediate derivatives.

D. A. Brannan: Extreme points of a class of polynomials .

When looking at a class of functions for its extreme points
‘the normalisation is all-important. There exists some in-
formation about extreme points of univalent polynomials and

o®




‘a
of polynomiais of bbsitiVe real part in the disk. I will
discuss extreme points of polynomials in the disk that are
bounded by M. ' :

This represents joint work with Professor J. G. Clunie.

P. Duren: Truncation problems for univalent functions

A support point of the class S of univalent functions is .

a function which maximizes Re{L} over 'S for some con--
tinuous linear functional L not constant on S . It is
known that each support point maps the disk onto the comple-
. ment of an analytic arc. If the arc is truhcated by removal
of a subarc at the fip, the corresponding renormalized func-
tion is again a support point which uniquely maximizes the
associated functional. For the pointevaluation functionals
L(f) = e 3% (7) and L(f) = e 1% (z) it will be shown
that all support points are obtained by truncation from those
which maximize Re{L} nonuniquely. It is conjectured that
in general this property characterizes the terminal support
points. ' ’ ‘

R. Fehlmann: Unique extremality of affine mappings with small
dilatation in IR"

This talk is on a joint-work with Stephen Agard (Minneapolis, - .
University of Minnesota).

In 1975 Ahlfors introduced a new dilatation for quasiconformal
mappings in space based on the Riemannian metric )
d52 = tr(Y'1dYY-1dY) in the space of positive definite ma-

trices. It is called Earle-Ahlfors dilatation KE . Then in

1981 Agard showed that the affine mapping is extremal with

respect to this dilatation for the "classical rectangular box

problem of Gfﬁtzsch“ in T3 , provided that K is small,

E
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i. e. KE sVe . We generalize this result to R" and prove
that in contrast to the nonunique extremality with respect
to the outer and inner dilatations the affine mapping is

uniquely extremal_with respect to this new dilatation.

D. Gaier: Rdume konformer Selbstabbildungen - Ergebnisse

und offene Probleme

\

. Es 'sei :G. ein einfach zusammenhdngendes, beschrédnktes Gebiet

oF

-und -Z(G) .der Raum aller konformen Selbstabbildungen ¢ von
‘G wauf G .- In> £(G) kann man neben der Gruppenstruktur eine
~Metrik einfiihren:. d(e,ie,) = sup (|w1(z)-w2(z)| :z €G- .
Fragen: Ist =£(G) . kompakt, vollst&ndig, lokal kompakt? Wann

~ist I(G) zu Zz(D) homdomorph? Wann ist I(G) eine topo-
logische Gruppe? Wie sehen die Zusammenhangskomponenten von.
£(G) aus, wann ist I (G) zusammenhénéend oder total unzu-
sammenhdngend? Insbesondere: Wann ist id in ZI(G) isoliert?
Zu all diesen Fragen werden Antworten gegeben, die z. T. un-
vollstindig sind. Bei Kammgebieten 1. Art ist id isoliert,
.+’bei:'solchen 2.-:Art und bei Schlangengebieten nicht. Hilfsmit-
tel sind-u. a. der Ahlforssche Verzerrungssatz und Sdtze ilber
das harmonische MaB.

D. H. Hamilton: The existence of extreme points of S which

are not support points

A new variatioﬁ.based on quasiconformal mapping is used to

“investigate generalised linear problems on S arising from
embedding -: § in 'a Hilbert space. Regularity results, analo-
gous to the Schiffer Theory, are developed. It is-shown that
there are extreme points f of § such that the omitted area
T = C-£f(1zl ;1) has a subarc where the mapping function is
nowhere. N tlmes differentiable. Consequently it is shown
that there is no "nice" parametrisation of the class of support
points of S .
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W. K. Hayman: Das Wachstum von quasisymmetrischen Funktionen
(Zusammenarbeit mit A. Hinkkanen) ' )

Es sei f(x) ein wachsender HomGomorphismus der reellen
Achse IR , sei- K>1 und

1 f(x+t)-f (x)

XS Fo-fx-t) < K+ XE€R, t>0 .
Solche Funktionen heiBen K-quasisymmetrisch (XK. g. s.).
Nach einer Arbeit von Beurling und Ahlfors (Acta Math. 96
(1956)) sind die quasisymmetrischen Funktionen genau die, die
eine Erweiterung auf eine quasikonforme Abbildung der ganzen
Ebene erméglichen. Es zeigt sich, da8 f mindestens wie eine

a o

Potenz Ix| 2 und héchstens wie eine Potenz |x| 1 wédchst,
wo a1(k),a2(k) von Beurling und Ahlfors éingefﬁhrt sind und

[0} <a2 <1 <u1 gilt. Ferner existieren die Grenzwerte

A.=lme%?l, 3=1,2, 0sA <= , 0<]A
Toxee 8

Lo,

2

auBer wenn (log K)/log {%(K+1)} rational ist.'Entsprechende
Resultate gelten auch fiir die oberen und unteren Grenzen
M_(x,K) und m_(x,K) von f(x) , wenn f durch

f(-1) = -1, £(1) = 1 normiert ist.

A. Huber: Probleme der konformen Verheftung

Gegeben sei ein Homdomorphismus ¢ : ej“.3 *ei(’(a) der Einheits- .
kreisperipherie auf sich. Durch Identifikation entsprechender
Punkte werden E = {z|lzl <1} und A = {wl|lwl >1}u{=} 2zu

einer zweidimensionalen Mannigfaltigkeit verheftet.

Fragen: (1) Ist & "konform zuldssig", d. h. existieren eine
Jordankurve T und zugehdrige konforme Abbildungen
f:E-int T , g:A-ext T so, daB f(eia) = g(e
fiir alle & 2

Forschungsgemeinschaft
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(2) (Nachdem (1) mit JA beantwortet wurde)

Was kann iiber T ausgesagt werden?

Seien A1 und AZ rektifizierbare Jordankurven gleicher

Ldnge, p:E~-int A1 , g:A~-ext A konforme Abbildungen;

2

Eine isometrische Verheftung lé&ngs _A1 und AZ, 1ndu21ert

eine Verheftung ¢ langs des Elnheltskrelses. Fur dlese
gilt fast liberall |p'(e’ )Ida = |q' (elw)ldw .

‘ SATZ (A. Huber, Comment. Math. Helv. 51 .(1976)). Es gibt iso-

metrische Verheftungen l&ngs rektif;zierbgrgr Jordankurven,
welche nicht konform zuldssige Homﬁomorphismen ? _q;zeugeh.

Das isometrische Verheften von Flichenstiicken isi_ein‘ﬁiéHJ
tiées Werkzeug der Alexandrowschen Flichentheorie. Aus Réic
sultaten von A. D. Alexandrow, Zalgalla, Reschetnjak (1963)
kann man schlieBSen: Die isometrische Verheftung langs Kurven
von beschrédnkter Drehung ist konform zul&ssig, und die ent-
‘stehende Kurve T ist ebenfalls von beschrénkter Drehung.
Auf funktlonentheoretlschem Wege unter Zuhllfenahme Von' be-
kannten Resultaten iiber qua51konforme Abbxldungen beweist
man leicht:

SATZ (A. Huber, Comment. Math. Helv. 50 (1975)) . Die isome=
trlsche Verheftung l&ngs Jordankurven von beschridnkter Dre-
'hung und ohne Nullwinkel induziert auf der reellen Achse ‘eine
" quasisymmetrische Verbeftungsfunktlon. Folgllch 1st 51e kon-

form zu1a551g und T ist ein Qua51kre15.

‘ Im Weiteren wird darauf hingewiesen, -wie der Beweis 'der-Bert

schrédnktheit der .Drehung von T potentialtheoreﬁiSch.in.An-
griff zu nehmen ist. Es gibt Fdlle, in denen.sich das Problem
der konformen Verheftung auf eine Orthogonalprojektion-im: .-
Hilbertraum zuriickfilhren 148t. o .o . s

T
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J. A. Hummel: Bounded univalent functions, the univalent Bloch

constant, and numerical conformal mapping

The class of bounded univalent functions can be divided into
subclasses of those which cover a fixed disc. Previous papers
have characterized the mapping properties of those functions
in the subclasses which maximized a, v but did not indicate
how the maximal function could be obtained. Upper bounds for
the univalent Bloch constant can be found by giving specific
mapping functions. The example given by R. Goodman (1945)
gives the best known bound to date. We show that both of these
questions can be attacked by a very simple method of numeri-
cal conformal mapping which uses only standard domain whose
boundary is made up entirely of segments of radial arcs an&
of segments of concentric circles and which is symmetric

with respect to the real axis.

J. A. Jenkins: On the limits of moduli for functions whose

image has finite spherical area

The material for this talk is drawn form my joint work with
Kbdtaro Oikawa.

Many years ago Montel proved a result which may.be formulated
as follows. Let £(z) be regular and bounded in a half-strip:
a<x<b , y>0 and let f(gE+iy) have a limit as y-~= ~for
a fixed £ , a<i<b . The f(x+iy) has the same limit as
y~+« for any x in (a,b) , uniformly on any closed subin-
terval of (a,b) . Shortly afterwards a somewhat more general
result was given by Lindeldf. Hardy, Ingham and Pdlya con-
sidered the same problem for | £(x+iy) | rather than £(x+iy)
and found that the existence of this limit for one § was

not enough but that if 1lim |f(x+iy)| existed for x = o,B
Y+ B
with a<a<B<b and B- a<3%b—a) analogous conclusions to

Montel's result obtained. They also gave some extensions and

Forschungsgemeinschaft




- 11 -

further embellishments were made by Miss Cartwright and
Hayman. If one replaces the condition of boundedness by that
that the Riemann image of the mapping by £ should have
finite spherical area we readily see that the existence of
bﬁﬁe limit for the modulus of £ on one line implies the

same 51tuatlon as in Montel's result, indeed the more gener- ,

al formulatlon of Lindeldf is almost immediate. Further one
_can weaken the assumption on the set for which the 1imitﬂ

must, exisf, there is a natural interpretation in terms of
| ‘ cluster sets which has interesting consequences and all re-
sults are readlly extended to qua51conformal functlons.

W. Koepf: Extreme points and support points of families of
nonvanishing analytic functions

We cohsiﬁer.subsets of N, = {f ﬁD-¢|f analr( f(o) =1,
f+o0) , D := {z|lzl <1} . Subordination < gives an order-
ing in ﬁo , if we identify functions f and their rotations
f(xz) , x€X := {x]|Ix|l = 1} . Let be MaxF the set of maxi-
mal elements of F with respect to < .

We call f a BCK-function: <= £ €BCK , if for every g<f
there is a representation g(z) = / f(xz) du(x) wifh a pro-
" bability measure upy over X . Brannan, Clunie and Kirwan :
‘ generalized a well-known theorem of Hérglotz, showing that

o

[1;::] €EBCK -for a21, IXI <1, x+=1 .
Theorem. . F CNo compakt, rotation-invariant with .MaxE'CBCK .
Then
(a) the .extreme. points of the closed convex hull E co F C MaxF ,

(b) the support points Spt F Cco(MaxF) .

We apply this theorem to many classes of convex, .starlike,
close-to-convex and symmetric functions. It turns out that
in these cases Spt FCE.COF

DF Deutsche
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J. G. Krzyz: Conjugate holomorphic eigenfunctions and quasi-
Let D and D" 3= be simply connected domains whose common
boundary is a Jordan curve I . If T €c3v then the eigen-
values of the Neumann kernel associated with T are called
classical Fredholm eigenvalues of T . The present author

‘ introduced the notion of conjugate holomorphic eigenfunctions
/CHE/ associated with T which enables us to define Fred-

holm eigenvalues without any regularity assumptions on T

[Ann. Acad. Sci. Fenn., to appear]. The functions f , F
holomorphic, non-constant and bounded in D , D* continuous

f(£) = LoF(§) on T , where L(w) = (1-3) " V(w+iw) , are

|

| -

‘ in D and D* , resp., whose boundary values satisfy

‘ called CHE of T and the corresponding real constant A

has most of the well-known properties of classical Fredholm
eigenvalues of T . If T admits a K-quasiconformal re-
flection then the Dirichlet integrals [J|f'|%, GJ*IF'IZ

are both finite and |X|2(K+1)/(X-1) for any CHE .

S. Kung: A Remark on Mo&bius Transformations

Let f(z) be an analytic function in 1zl <1 . The explicit

formula £ [%i%%] = 2 gn(z)cn is given when |zl<1 . The
n=o0

‘explicit formula of the relationship between the derivatives
£(n) and the covariant derivatives VIf is given too.

Besides these results we generalized the Landau theorem and
prove that the Bieberbach conjecture, the estimations of
lg,(z)| , the estimations of [£(™ (2)| and the estimations
of |vP£(z)| of univalent functions are mutually equivalent
to each other. There are lots of applications of these re-
sults. For example, we can give a differential geometrical
meaning of la3l <3 , where ag is the third coefficient

of f£f(z) €S . The several complex variables case and the
several - real variables case are discussed, if the domain

DF Deutsche
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is a complex or real ball and the function is énalytié in

the ball. Using Mdbius transformations and'expandfhg the func-
tion, we find that the coefficients of second order in the
expansion can be expressed as the covariant derivatives- .

of the second order of the function. The covariant deriv-
atives are formed with respect to the corresponding in-
variant differential metric. '

.

M. Lehtinen: The maximal dilatation of the Beurlipg-

Ahlfors extension

T e

The best-known explicit construction of’é:Qﬁasicoﬂformai?
extension f of a real k-quasisymmetric function. h is the
one given by A. Beurling and L. Ahlfors in 1956. Beurling
and Ahlfors showed that £ can be so chosen that it is
kz—quasicbnformal, and T. Reed showed in 1966 that k2 can
be replaced by. 8k . A more detailed study of the implica-
tions of k-quasisymmetry allows one to lower the”exponent 2
to values less than  3/2 and replace the coefficient- 8. by
2 . On the other hand, the Beurling-Ahlfors extension always
has a maximal dilatation at least k . - AT

-

Y. J. Leung: Geometry of the coefficient region of univalent

>

functions o
Let S be the class of functions £(z) =z+a2z2f@,,¢gh;§+...
analytic and univalent in. l|z] <1 . Let - yn be the set. of
points a = (az,...,an) corresponding to functions in S .
We call a in 'V, a support point if it supports a hyper-

plane with normal direction A :_(Az,;.q,kh).,_ln‘otheng
n n
words, Re | Xa, 2Re | X b
k=2 kk k=2 k~k

set of support points in Va is denoted by Ky -

for -all g in Vn . The

Forschungsgemeinschaft : © @
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A point. a in Kn supporting a hyperplane with direction ¢
% can be embedded into an analytic Léwner curve
a(t) = (az(t),.-.,an(t)) in K satisfying the L&wner
equation
a1(t) (o] o o0 o a1(t)
q az(t) : 21(2 1 (o} . az(t)
ac . = 2K 4K 2 . . -
. . (o} .
n-1
an(t) 2K . . . n-=1 an(t)
with a(o) = a = (ay...,a;) ,a,(t) = 1 . K(t) has modulus .
one and is an analytic function of t in [O,») . Define
X(t) by the adjoint LSwner equation
A, (£) o 2k 2% ... 2" ‘ Ay (6)
a Az(z) (o] 1 Az(t)
i a? . ) = - . - 2
Xn(t) o O n-1 An(t)
with X = X(0) = (A,(0),...,A (0)) and A (o) =0 .
Theorem 1. Each a(t) , for t >0 , is the unique point in
Kn that supports the hyperplane with direction
(Az(t).--.,kn(t)) .
It is known that a(t) can be analytically continued for
some t in (-»,0) . We have
Theorem 2. Each a(t) in Kn , when continued analytically .

backward for negative t , has to leave Kn eventually.

T. H. MacGregor: A peaking and interpolation problem for

univalent functions

Suppose that @y <ay <o <oy <a1+2n and
By <By< ... <B. <B1+2n and let A = {z:]z!1 <1} . There is

‘ DFG Deutsche
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a polynomial p that is univalent in A and satisfies

ia

(1) |p(z)]| <1 when |z|<1 and z % e k(k=1,2,...,n) ;
and

ie, . iB, oo
(2)  ple ¥ =e Kk=1,2,....n) :

3 .

0. Martio: - .On_radial uniqueness of analytic functions and

their generalizations

A closed set E . on the boundary of the.uniﬁ disk B2 is
called a set of uniqueness if for all bounded analytic
functions. limt*1-f(t z)'= 0 for all ‘z€E implies,_ﬁ =0 .
Harmonic measure is used to give a short proof of ‘a theorem

of F. and M.- Riesz: m1(E) >0- implies. that E 'is a set of
uniqueness. This result is generalized to bounded quasire-
gular mappings of the unit ball in R" . Category type uni-
queness: results can also be ex;ended“to.quasiregurlar:mapgings.

A. Pfluger: The Fekete-Szegd ineguality .(1932) by variational
method

Using Loewnér'é differéntial.equatidn Fekete and Szegd deter-
mined the exact bound of |a3-xa§[
doesn't give information about the mapping properties of func-

over S . This method

tions which maximize the above functional.

Application of the variational method and of a device Gara-
bedian and Schiffer used for the coefficient ag however
1ead to a full descrlptlon of the domain onto whlch .an extre—

mal functlon maps the unit dlsk.

Forschungsgemeinschaft
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E. Reich: Some extremal problems for parabolic regions

As is well known, the extremal quasiconformal maps of regions
w;th pointwise specified boundary values need not be unique.
We study this situation in detail for the case of gc mappings
F of the parabolic region Q = {(z,y): Yy >x2} , where the
boundary values are those of the affine stretch, AK = kx +1iy ,
(K>1,K fixed) . It is known that Ay is an extremal mapping
in the class F , but it is not uniquely extremal. To under-
stand this phenomenon it is useful to consider the subclass

of extremal mappings which shift the focus, x=0 , y=% ’

onto a specified point, u=0 , v=Db' . For a certain positive
number h , all values b' in the interval %-hsb' S%Kz
are achievable by means of extremal maps of the class F .

1 1,2

I1f Z"h <b' <—4—K , the extremal mappings are not unique.

For b' = %Kz , there is only one extremal mapping.

H. M. Reimann: Quasiconformal mappings on the Heisenberg group

(joint work with A. Koranyi)

Multiplication in the Heisenberg group H ={g=(z,t):z €€, tEIR}
is given by '

(21't1) (zz,tz) = (z1 +2z,y t1 +t2+21mz1zz)
and the left invariant metric is defined by
! -1
d(g,h) = |g 'n|

lg] = |(z,0)] = (|z|4+t2)1/4

A homeomorphism ¢ :H-~-H is a K—qﬁ'asiconformal mapping on
the Heisenberg group, if

____ sup d(eg , oh)

lim d(g,h) = r < K

r~0 inf d(eg , oh) = :
d(g,h) =r
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4S. Rickman: Sets with large local index of qua51regular

-17 -

This definition was introduced by Mostow (1973).in’ connection
with his proof of the rigidity theorem on symmetric sbacés of
rank one. we P

Differential geometric methods permit the construction on @on
trivial quasiconformal mappings. They are obtained as flows
generated by certain special vectorfields.

The geometric implications of the éefinition ére#iﬁVeétibétéé.
Furthermore it is shown that the mappings satisfy a system of
differential equations, which is related to the clas51ca1 '
Beltrami equation. Methods from the theory of analytlc func—'
tions on the unit ball allow the deductlon, that the smooth .
1-quasiconformal mapplngs are given by the" actlon of SU(Z 1)

‘. : A PR

. maEEJ.ngs

B

It has been conjectured that for a nonconstant K—qua51regu1ar
mapping f : G~ R? r n23 , the points x with large local”
index i(x,f) play the same role as the branch points play
for n = 2 . In particular it was believed that there exists

a constant ¢ = c(nK) such that the set. E_ ={x€G:i(x,f) >¢}
consists of isolated points only. This question is now settled
in dimension three in the negativé: There exists. K >1_ such,
that for every c¢ there exists a K-quasimeromorphic mapping
£:R>+R> for which E_, is a Cantor set. The proof is based
on the author's construction of a nonconstant. guasiregular ;

mapping f :R3 ~R3 omitting more than‘oné<boint in R3 .

G. Schober: Univalent Harmonic Mappian

Univalent, complex-valued, harmonic, orientation-preéerving
mappings will be discussed. In analogy to the famlllar uni-
valent classes S and I , one can pose problems of dls-

o®
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tortion, Fourier coefficients and structure. J. Clunie,

T. Sheil-Small and R. R. Hall have initiated these ideas |
and made considerable progress in the study of families i
analogous to S and its subclasses. Together with W. .

Hengartner, we study such harmonic mappings of a disk onto

a strip. In addition, we consider the family of harmonic

mappings analogous to the class I and also the subfamily

of mappings whose omitted sets are real line segments.

T. Suffridge: Bounded non-vanishing functions

Consider the family B of functions that are analytic in
the unit disk of the complex plane with values in the punc-
tured disk (i. e. they are bounded by.one and are never zero).
Then - log (f) can be defined as an analytic function with
positive real part when f is in the family B . If f is
chosen to be a function in the class that maximizes the real
part of the nth coefficient in the power series then we may
assume
. ia.
- log f(z) = _21 ty(1re Izy/(i-e J2)

j=

m ia

I
|
|
where m<n and each tj 20 . A certain system of n equa-
tions (2n real equations) that is linear in the coefficients

tj must be satisfied.

W. Tutschke: Generalization of the Cauchy-Kovalevska theorem ‘
to the case of generalized analytic functions

In view of the classical Cauchy-Kovalevska theorem the initial
value problem

du _ . . _
T = Lu ; u(+,0) = u,

is solvable if the initial function is holomorphic'and if

Ug
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further, I is a first order differential operator with
holomorphic coefficients. Applying the thedry of generalized
analytic functions this theorem can be generalized: The
initial function must only be a generalized analytic function
in the sense of I. N. Vekua definea by«an equation of type

% = a(z)w+b(z)w (Soviet Math. Dokl. Vol. 25, No 1,

201 - 205). The choice of the coefficients a(z) ,b(z) de-
pends on L (Bull. Acad, Sc. Georg. SSR, vol. 107, No 3,
481 - 484, 1982).

Other generalizations of the classical Cauchy-Kovalevska
theorem concern generalized analytic functions in the space
and so on. The construction of the solution of the initial .
value problem mentioned above is based on an abstract‘version
of the Cauchy-Kovalevska theorem (cf. F. Treves, Basic linear

.

pa;t;al diff. equations, Academic Press 1975ff

M. Vuorinen: Conform invariants and quasiregular mappings

In this talk I wish to show that most of the known distortion
and grow;h results concerning n—dimensional‘quasiéonfdrmal of
quasiregular mappings together with several new results,éﬁhf
be proved in a unified fashion by studying two conformal in-
variants >‘G and Ug "defined in a domain G§Rn , n=22 .

By definition, AG and Ug
involving the moduli of some particular curve families in G .

are certain extremal quantities

Some quantitative estimates for AG and u, are given in .

terms of the quasihyperbolic metric kG .
Theorem. A quasiregular mapping f : G+ £G QRP is uniformly
continuous as a mapping f :(G,kG) +(fG,ka) iff 3C21 such
that d(f(x) , 3fG)/d(f(y) , 3fG) £C whenever x,y €G ‘and
Ix -yl <d(x,3G)/2 .

Question. Is this result new if G=D={z€C:1zi<1},n=2
and f is analytic?

Berichterstatter: G. Frank (Dortmund)
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