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Abstract

Let A(n) denote the subclass of A consisting of all functions of the form:
flz)=z ——Zinﬂak:k {a; 20, ne N). In this paper, We investigate
the radius of starlikeness and convexity of the function f(z) = (z - w)—

) i(k-1)8 k
zk:'ﬁ_‘e’( Pa(z-w).

1. Introduction

Let H(u) be the class of functions analytic in the unit disk U = {ze C:|z| <1}

and of the form:

2010 Mathematics Subject Classification: 30C45.
Keywords and phrages: starlikeness, convexity.
*Corresponding author

Received February 10, 2011



A=

=

D. O. MAKINDE and T. O. OPOOL.
0
/'(:)=:+Zak:", (1
A={f < H): £(0) = £(0) -1 =0},
S ={f eA: fis univalent in U}

s° ={fes:Re(zﬂ(zz)))>o, zeU},

S°={feS:R 1+z;,,((zz)))>0,zeU}.

Kanas and Ronning [3] introduced the following classes of functions:
Aw)=1{f e H@u): f(w)= f'(w)-1=0},

S(w) = {f € A(w): f is univalent in U},

S‘(w)={fe S:Re(iz-"f‘”()z—{'(z))> 0, zeU},

) = : (z-w)f"(2)
S(w) {feS.Re(H- 70) )>0,zeU},
where f € A4 is of the form

0

f@) = (z-w)+ Y a(z-w). @

k=2

*

The classes A(w), S(w), S© and S§°(w) are, respectively, analytic, univalent,

starlike and convex functions with respect to a fixed point w € U.

Let f'be as in (1). Then fis said to be a-starlike if R{%}) > o
Also, let A(n) denote the subclass of A consisting of all functions of the form:

o k : ; ;
fz)=z- Zk="+lakz (ap 2 0; ne N). A(n) is said to be the class of analytic

functions with negative coefficients. Acu and Owa [1] introduced a subclass A(x, 0)
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of A(n) consisting of all functions of the form: flz)=z- Z:m,-xei(k
(ar 20; n e N).
2. Preliminaries

Lemma 1 [2]. 4 function f(z) in A(n,8) is a-starlike if and only if

z:=n+1(k —-a)a, S1-o
3. The Main Results
We now give the proof of the following results:

Let A(n, 0) be the class of functions of the form:

fle)y=(z-w)- i kg (z - w) (a2 0 e N). @

k=n+1

Theorem 1. 4 function f(z) in A(n, w,6) is- ostarlike if and only if
- a)a <1-a holds.

Proof. We first show the sufficient condition. Let f (z) be as in (3). Then

=/
7G)

(z=w)- ZL: 1e"(k—l)9kak (z- w)f - \:(: -w) - Z:="+l ei(k_l)eak(z - w)k]
=n+
- (z-w)- Zm 8, (2~ w)f

k=n+l
Zw (k—l)aklz~w|k_1
k=n+1

o k-1
- adzvl
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by-hypothesis we have

7C) - - —=s
: _'Zk=n+1 Tk = Zk:m—lak

<l-o.

Thus, f(z) is a-starlike
Now, the necessary condition:

Let f e S, (w). Then we have

> a,

f(z) (z-w)- Z:="+lak(“ _ W)k
]

. i
zzwelU;z-w=re”, 0<r<l],

>

reflE=2s ) - D !
& 1- Z:; 2 a,(r]"'_l

which implies Z:=n+l(k ~a)ap <l—ca as r > 1 and 1- Z:—,,,,lak"k-l 50

Thus, the result holds.

ke
Theorem 2. Let f(z) be as in (3). Then f(z) is a-convex if Z kzak <o
k=n+1
0L o=l

Proof. For fas in (3), we have

7'(z) |_|z"@)
28 -1]- |56
i 1~ Z:::"sza“ z— Wlk_l

~-\"” k-1
1 Zk=n+1ka"l z—w|
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% 2
'l - Zk:u+l & %k
&
L= kay,
Zk:n—l Tk

<

l-a

< ——m—T— (by hypothesis)
b= Zk:nq “k
<l—a
Thus, Re{l + (Z—'l”—)-k)—} -0
1)
Hence, f(z) is a-convex.
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