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S #%M® RADIUS PROBLEM

g ms (SEII1 KONAKAZAWA)
R IEREEMER

1. Ui

S BEMMK D L TEBEINEREOBERKOETS S LTS,

= {f(z): z-l—.Za,,z"
n=2
[1] T [2] icf€> T, KD uniformly convex functions & LTSN TS S DL
SHEUCYV 2EET 3,

analytic and univalent in D} . (1.1)

UcvV = {f(z)eSlRe{1+(z—c)’;'((’))}goin DxD}. | (1.2)

ZDUCV OERBIIREFETDH B,
zf//(z)} zf/l(z)
Rell+
{ ) [ 517G
UCV KRT2EEIE D AOLTOMEM {BL, £0HH0H D AICA-DTWS S
M) % convex arc IZEBT.

n D. (13)

b I

£
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Z ZTorder @ (0 £ a < 1) & D uniformly convex functions of order a %
RTEHELLD ,

UCV, = {f(z) €S

Re{l-l—(z C)f’(())} a in DXD} (1.4)
[2, Theorem 1] K55 D LR UBRIC KD, T ORHIAEFETHS Z EHHNB,

2£(2) ££(2)
ke {1 CErYIe) } 2 |T-ar ()

¥z, ‘iﬁﬁ‘@ order @ (0 £ a < 1) ® starlike functions & convex functions D&%,

D. (1.5)

= {f(z) €S ‘ Rez]{('gz)') >ain D } (1.6)
- o | |

omfoes|afizen o). o
EENETNERDLT.

LAF @ Theorem 1 U Theorem 2 & S A® radius problem IZfH % H DT,
&7 Theorem 3 i UCV & Co KRBT AERROLOOXNEZEZDDDOTH
%. Thid, F. Ronning @ uniformly starlike functions &IEEN B UST & S
T 2aSHE,

“Find the largest o 2 0 such that UST C S;, ” [3]

ICELIT 5B D TH DA one variable characterization (1.3) DB IFT convex
case [XHON D FV). F. Rgnning OFEEDELDENW 2T B &

“Find the largest a 2 0 such that UCV C C, ”

ORI, ‘o= EWSTERRS. BRAE UST ORBE
- f(z) - F(Q) < }
UST = S —t 22 >0 Dx D
{f () € l ‘G-z =" Dx
THD, z & ¢ BNHOMBEEN. ZO&REE D AL TOE (aL, TOHL
b D AIRASTNBBD) % f(¢) CETBEHED curve 05T EE /KL T
%. UST C S5 iXEHATH D, F. Renning BHIX UST ¢ S}/, RL TV,
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Theorem 1. The radius of uniform convezity of order a (0 Sa<l)mSis

4—VI3F 2a+ a2

3+ a

ziug, SIS 4, 2T f(:)in S & r S R r HLT ~f(re) i

3+ a

UCVy KIBT B, LIBBEIB ROLBTHDILZERTS .

Theorem 2. For f(z) in S, we have the following sharp inequality.

B ERH -1
<
1+ |z| sz ‘z +1
N
) =
T—]2z]\°*®" _e-1 ™
< -
kcos:z:o( > zfe+1<|z|=tanh4.

14|z

The value of zqy is defined by the equation ,

14|z  zo (

1—|z|  sinzg

log 0<.’L‘o<—)

2

Corollary. The radius of starlikeness of order o (0L a<1)inS isthe unigue

root T (.0 < rp S tanh -:—;—) of the equation

F(r) = a,
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where

(4
1
—

r 1 —1r
14r

VAN,

if 0 r

(4]
+

F(r) =<

L-r)™® if-‘?--:-—1-<r<1;a,nhI
- [ ST\ TFr eyl ST=RY
The value of zg is defined by the equation ,

14r Zo T
= < —=).
lOgl—f' sin g (0< o= 2)

Theorem 3. UCV C C, if and only ifa S

BN =

2. THEOREM 1 DFEH

[3, Theorem 4] DFEBA & [FIAR, sharp estimate

zf"(2) 2r? 4r

f(2) T 1—r2|T 12 (2.1)
for |zl =r <1, 2S.
SNSRI il C) NI
CERTRETC G
EBTIE (1.5) BT (2.1) iteheh, |
Re{l+ w} 2 |w| ' ~ (2.2)
2 ,
w— 2r < 4r (2.3)

l=-a)1=-r)| = (1-a)l-r?)’
EL72B. ETT, WD disk (2.3) MBI (2.2) OFICHBNETSS. disk (2.3)

VAR B
2r(r — 2) <u 2r(r + 2)
(== == T=a)i-r)

HD, Ko (2.2) DERE (u,v) = (-1,0) 20T, REBETH S,

(2.4)

IA

2r(r — 2)
(1-a)(1-r2)’

A

1
2
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£oT,. o '
rds VB3+2ata’ 25)
- 3+a
BT, &k (25) Z2EETS. (2.3) &V, %D boundary I3,
| 4r 2 272 2 '
| v ((1—a)(1-r2)) - (o~ o) 26)
T, 5, (2.2) |, |
1+2u=v220 ‘ (2.7
EEWT 5. (26) & (2.7) KRAL,
B-a)?—(1~a)\*> 4% ((1-a)?+(3+a))
(- a i) - 2o @9

P> T (2.8) At &ff (2.5) DB LIT interval (2.4) TR T 5 Z EZ2@EMDNE
S,

Z I THRER,
B-—a)rl—(1-a) 2r(r — 2)
-a(-m ={-ai-) (29)
i,
rg 227 Vf:;"‘ tof (2.10)
EFMETHD, itﬁﬁﬁ&?’rﬁ}:; ‘0
4;—\/13+2a+012<—2+\/5-—2a+a2 (2.11)

34+« l-—a

(HL 0L a< 1) ,HB20T (29) Ll (25) ObERRMNTSI 245,

£0T, @8 Mu=7 _2."(5')' (I _2_)r2) TR DR S, T interval (2.4) 2T

BRDMD. £ LU TERE,

( 2r(r—2)  (3—o)r?—(l- a)>2 4t (- +(3+ )
(l—ea)1-72) (1-a)(1-r?) (1—a)2(1 - r2)?

_B+a)y?’—8r+(1—a)
T )

&M (2.5) 0B &z non-negative T 5. LA LT Theorem 1 A& Nz,
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3. THEOREM 2 DIEEF

sz(S). (f €S,]z| =r < 1) D range DEFHFD F. Ronning’s KJ:% pa.ra,mgtriza_

tion ,

(1) 1\ [ 1
W.(0) = (1-—7‘) (cos (smﬁlog 1 —r) + isin (sm010g1_r)>, (3.1)
0S0<2r [2] ZANS. IO real part 2&5 T,

cos § . : : )
ReW,(0) = (-1-—2> cos (sin@log S r) . (3.2)

I 1-—r

zzT (3.2) DATALETO 6 non-neg#tive THHET D,

. o 1
cos (sin@log 1+ z

) 20 for all 4.

&b,
147 _w
< —
lg 77 =9

£27T,
.
< tanh —.
r & tanh o

%9, r<tanh§ E{REL, (3.2) DML D logarithm 2ED

log Re W,.(8) = cosflog i i- : + log <cos (siné? log i i- :)) . (3.3)
ZZT,
R :=log 1+ r,
1—-r
EBL & (3.3) AT,
R cos 8 + log (cos (Rsin§)), (3.4)

L5, BMEZRDBDT,

Rcos@ = —V/ R? — R?sin 6
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ELTEWN. 22T,

z .= Rsin#,
&EBL (3.4) 13,
AR ¥(z) := ~V/R? — 22 + log cos z, -,
~R<z<R, £72%. 20D ¥(z) (RS z < R) OR/MEZAD /0. ZOMUE
¥iz,

V(z) = —-}—2—22_-_—1:2- —tanz.

a) Rglfﬁhﬁf

‘—ngingﬂ-w(x) =¥ = _R’
N,

l—-r
>,_
Re W.(0) 2 T

ZERTS. &07T,

2f'(2z) S 1- 12| e—1
Re 6 21+|'Z| for |z|§e+v1.

(I) 1<R< 321 THhiL, 52X

To
R = — ,
sin g

Z %5729 unique 72fE zo (0 <z < R) NHD , T TR/MENESND,

_RrrgnznéR U(z) = ¥(xo).

Zhid,
Re W, () 2 e¥(=o),

ZEW%L,

IGEL(Z'l COST l_IZ|
Re ) 2 (

—
+
~
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zo (0<zo < g) i, SR

e_l T > )
fore_l_1 <lz|<tanhz,g_g.\.,

142] _ =z
log 1-]z] ~ sinzo’
? unique &fF, ZHD. T, r= tanhz , D¥D R= g 'C“EBTLG:K (3.2) i
smB) 20,

_ Re Wtanhl(o) =3 co5 (; i

Tiabb,
Re2f1(2) S Gl
f( ) _.0 if |z|—tanh4

D, T case (I) IKED T LW, LALT Theorem 2 ARENT.

&T, F(j2]) % Theorem 2 OFRSROALET 5 &, THU [2] 410 25 tanh §
ETRNTSEE, 155 0 ETHPTS . &oTordera (0L a<1) KHLT,
unique 72 ro (0 < ro Stanh %) AHY F(ro) = o, ZWMAZLED ry I radius of

starlikeness of order o 252 %. Hl AL,

r—-1-°f =1 r—e—llfa -1-
o=z =3 0= e+1 =
\/571' 1
ro-ta.nh—é—-lf a_’\/ie{" , roztanhz if a=0,
RrEES.

4. THEOREM 3 D EEHR

weutiv= ) £n<e, UCY ORAR (1L3) & G, ORAR (LT) 12

heh
14 2u > v? (4.1)

)36
| (4.2)

cuZa—-1,

L7253, £oT, HW# (4.1) A half-plane (4.2) KEENZEHDOLRHFIT

lIA
DN =

«
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£, REOLEMET RER (2.1) @ sharpness , Koebe B O%Fl, &> T
Wws. '

REFERENCES
1. A. W. Goodman, On uniformly starlike functions, J. Math. Anal. Appl. 155 (1991), 364-370.
2. F. Renning, Uniformly conver functions and a corresponding class of starlike functions, Proc.
Amer. Math. Soc. 118 (1993), 189-196.

3.

, Some radius results for" um'valenvt functions, J. Ma.ih. Anal. Appl. 194 (1995), 319~

327.

193 FAUER \EF77 #1HET 1220-2

 E-mail address: kona@tokyo-ct.ac.jp



