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On the aenerallzed hyper-holomorphic
functions in the quaternionic extensions
of real normed linear spaces.
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ON CERTAIN FRACTIONAL GPERATORS AND
CERTAIN SUBCLASSES OF ANALYTIC FUNCTIONS

i\

SHIGEYOSHI OwA (KINKI UNIVERSITY)
MEGUMI SAIGO (FukuokA UNIVERSITY)
Let A denote the class of functions of the
form

f(z) = z + ) a_ z
n=2

n

which are analytic in the unit disk U. Using the

fractional calculus, two fractional operators

QBf and J% B:N¢ for f(z) in the class A are
introduced. Let L(a,c) be the linear operator
defined by the convolution of an incomplete
beta function ¢(a,c,;z) and f£(z) ¢ A, that is,

L(a, c)f(z) v(a,c;z)*xf(z).
Denoting by S"(a) and K(a) the subclasses of A
consisting of functions which, respectively, are
starlike of order o, and convex of order a,. we
show _
THEOREM I. Let o > 0, 0 < B <1, n be real.
Then

L(2+atn, 2-8+0) 3% 8 TR (1/2) € s*(1/2).







7 A CRITERION FOR STARLIKENESS

SHIGEYOSHI OwA (KINKI UNIVERSITY)
MiLutiN OBraDOVIE  (UNIVERSITY OF BELGRADE)

Let A denote the class of functions of the

form

f(z) =z + ) az
n=2 o
which are analytic in the unit disk U.
A function f(z) € A is said to be in the class
S*[a,b] if it satisfies
zf'(z) 1 + az
—_— —_—_ (z ¢ U)
f(z) 1 + bz
for -1 < b < a £ 1, where the symbol <
means the subordination.
In the present talk, we derive the following
theorem.
THEOREM. 1If f£(z) ¢ A with £(2)£'(2) # 0
(0 < |z] < 1), and if
z£f'"(z) zf' (z)

£'(z)

1 +

< k(a,b)‘
f(z)
for some a, b (-1 < b < a < 1) and for all z ¢ U,
5 < <
then f(z) ¢ S [a,b], where k(a,b) 1is defined in

our talk.







ON NUNOKAWA’S CONJECTURE FOR

7z
MULTIVALENT FUNCTIONS
SHIGEYOSHI Owa (KINKI UNIVERSITY)
Let A(p) denote the class of functions of
the form
£(z) = zP + § anzn (n EIN = {1,2,...})

n=p+1

which are analytic in the unit disk U.

Recently, M. Nunokawa has given the following
conjecture for multivalent functions.

NUNOKAWA’S CONJECTURE. If £(z) ¢ A(p)

satisfies

zf" (2) 1
efir 22 0 L Geo
f'(z) 2
then f(z) is p-valently starlike in U.
In the present talk, we prove
THEOREM. If f(z) ¢ A(p) satisfies

zf'" (z) 1
Re{l 4+ —_-—— } <p+ — (z ¢ U),
£f'(2) 2
then
zf'(z) 2p(p+1l)
0 < Re{ _ } < — (z e U).

£(z) 2p+1

The result is sharp.






ﬁ A PROPERTY OF CERTAIN ANALYTIC FUNCTIONS
INVOLVING RUSCHEWEYH DERIVATIVES

MinGc-Po CHEN (ACADEMIA SINICA)
SHIGEYOSHI OwA (KINKI UNIVERSITY)

Let A(p) denote the class of functions of the

form

-]

f(z) = 2P+ 7 akzk (p e N=1{1,2,...})
k=p+1
which are analytic in the unit disk U. Using the
convolution, we define the Ruscheweyh derivative
Dn+p-lf by
2P

Dn+p_lf(z) = *£(z),

(1 - Z)r1+p

where f(z) € A(p) and n is any integer greater
than -p.

In the present talk, we show

THEOREM. If £(z) ¢ A(p) satisfies

Dn+Pf(z) ,
J oo

Re ‘ (z e U)
‘ Dn+p_lf(z)
for some a (0 < a < 1), then
Dn+p—lf(z) 8
Re[ ) >y (z € U),
- P

where 0 < B8 £ 1/2(n+p) (1-a) and
y = 1/ (28 (n+p) (L-a)+1).
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Some notes on algebroid solutions of binomial

/o differential equations in |z|<®

FHB® (BEHBETEAR)

Let aj (j=0,1,...,pP; ap#O) be entire functions and bk

(k=0,1,...,Q3 bq#o) be polynomials. We put

Q

Wk
LA

p ; ]
P(z,w)= a.wJ, Az,w)= L b
j=0 ¢ k=0 ©

j=0
We suppose that the differential equation
Az, (w') =P(z,w) (neN)
is irreducible over meromorphic functions in |z|<= and
that this equation has an admissible algebroid solution
w=w{z) in |z]<e.
Theorem 1. For aeC, if Sia,w)>0, then the value a is
a Picard exceptional value of w.
Theorem 2. Iﬂ%M(r,aj)=S(r,w) (j=0,1,...,p), then
(I) » is a Picard exceptional value of w if and only if
p=q+n.
(II) A finite value a is a Picard exceptional value of w

if and only if P(z,w)=(w—a)nPl(z,w), P, (z,2)#0,%.






On the Deficiency Sums of Meromorphic

/ Functions and their Derivatives
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PROPOSITION 2. f(z) & Z 8 (a. f) =2 RIMHBEER2HERN
smuEseyse kyt el X @ @ zero NARUTEEER
BhRV,

Z 2T, Proposition 2 R @B XOEERENS,
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A REMARK ON CERTAIN DIFFERENTIAL OPERATOR
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Let A denote the sector
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T n
< arg z <
4 4
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on the complex z = X + 1y plane. Let BA denote
the Bergman space of A comprising analytic
functions f(z) on A with finite norms
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Then, by examining the integral transform
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we establish the isometrical identity, for f(z)
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In order to deduce the identity, we shall
examine the integral transform (1) from the
both viewpoints of the general method for
integral transforms using the theory of
reproducing kernels and the property of
solutions for the one dimensional heat equation
on {x > 0} x (0,t).

Identity (2) also shows that any C"
function f(x) on the positive real line (0,)
with a finite integral in the right hand side
of (1.2) can be extended analytically onto the
domain A and the extension f(z) belongs to the

Bergman space B,
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Circle Packing and Complex Analysis

A.F.Beardon Univ, of Cambridge

A finite collection of circles in the plane is

a "circle packing" if each circle is either tangent or

exterior to every other circle, and if each bounded

component of the set exterior to all circles is bounded

by arcs of exactly three circles. As conformal mappings
map infinitesimal circles to infinitesimal circles, we
can consider the change from one circle packing to another

combinatorically equivalent packing as a discrete

approximation to a conformal map. It is not necessary to
insist that the circles are small.

In this talk, we shall discuss the way in which

basic theorems in complex analysis can be proved for
circle packings. We shall consider, for example, The

Schwarz Lemma, Liouville's Theorem, the Riemann Mapping

Theorem, and the Perron method for solving the Dirichlet

Problem. For example, the Dirichlet problem is as

RIS



follows. Given an abstract circle packing, put abstract

radii (that is, positive numbers) on each of the outer

circles : the problem is to decide whther or not there

exists a packing with these boundary values (that is,

with the outer circles having these radii).
An important feature of geometric complex analysis
is the difference between the Euclidean and hyperbolic

geometries, and this arises in our analysis in the

different types of circle packings which can exist in the
Euclidean and hyperbolic planes. An important ingredient
here is Andreev's Theorem : given a circle packing,

there is a combinatorically equivalent packing with all

circles lying inside the unit disc, and the outer circles

tangent to the unit circle.
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