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A NOTE ON THE PAPER OF BREAZ AND GUNEY

SERAP BULUT

(communicated by J. Pecaric)

Abstract. In this note, we generalize the Theorem 1 and Theorem 3 in [2]. Furthermore, we
consider the strongly starlikeness and strongly convexity classes of the analytic functions and
two integral operators.

1. Introduction

Let 7 be the class of all functions of the form

fla)=z+ ianz"

n=2

which are analytic in the open unit disk U:= {z € C: |z| < 1}.

DEFINITION 1. [4] A function f € &/ is said to be starlike of complex order
b (b e C—{0}) and type o (0 < a < 1) if it satisfies the inequality:

Re{lJr% (Zﬁg) 1)} > a

forall z € U. We say that f is in the class . (b) for such functions.

DEFINITION 2. [4] A function f € & is said to be convex of complex order b (b €
C—{0}) and type o (0 < o < 1) if it satisfies the inequality:

Re{l+%z}c:/((zz))}>a

forall z € U. We say that f is in the class % (b) for such functions.
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We note that f € 6 (b) if and only if zf' € .75 (b).

In particular, the classes
Sa(1) = S (),

and
bu(l):=%¢(a)
are well known classes of functions which are starlike of order o and convex of order

a, respectively.
Let we consider the integral operators

Fa(z) = /O (flT(t)Yl g (fT(t))a d
" Fog.an(@) = [ (@) 0] “

where f; € &/ and o; >0 forall i € {1,...,n}.
These operators are introduced and studied in [1] and [3], respectively.

The purpose of this paper is to generalize the main results of [2]

2. Main Results

THEOREM 1. Let fi € Z(b) for 1 <i<nwith 0< B <1, b€ C—{0}. Also

let 0; >0, 1<i<n. If
n
0<1+2a,-([3,—

then F, € 6 (b) with A =1+ Y}, 0;(B;i — 1).

Proof. After some calculus, we obtain
z F// n )
; ( (2) > '

Then by multiplying the above relation with 1/b, we have

(45
b

1 ZF'/l

R "2
o

(6 -

or equivalently

e e (e )2

b F’(
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Since f; EYé(b) for 1 <i<n,we get

w5} 1 S ()

n n
1+ 2 ;i — 2 o
i=1 i=1

= 1+iai(ﬁi7 1)
i-1

V

So, Fy € €, (b) with A =1+ 3" oy(Bi —1).

COROLLARY 2. Ifwe set B =2 ="--= B, = o in Theorem 1, we have Theorem
1in[2].

THEOREM 3. Let fi € €p,(b) for 1 <i<nwith0< B <1, be C—{0}. Also
let 0; >0, 1<i<n.If

n
0< 1+ Y o(Bi—1)<1
i=1
then the function Fy, . ¢, € €u(b) with u=1+Y" 0;(Bi—1).

Proof. After some calculus, we obtain

Fy 0@ & 2 (2)
@ 2%

Then by multiplying the above relation with 1/b, we have

lZFéc/l,m,ocn(Z) v lzf'(5) _<1 1zf,~”(z)> o
b Fl . (2 _izzla’b f(2) _izzla’ e ;al

N B B L A
1+;ﬁj;@“**§%@+5ﬂ@> 2%

Since f; € %Oﬁi(b) for 1 <i<n,we get

1 19O,

So we obtain

12 0D & Lzfl(9)) &
Re{lJrEF,’ (Z)}—1+i21a,Re{l+Eﬂ(Z) }Za,

i=1

> 1+2ai(ﬁi*1).
i=1
o, € %‘u(b) with u = 1+2;’:1 ai(ﬁi* 1)
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COROLLARY 4. Ifweset By =P, =--- =B, = & in Theorem 3, we have Theorem
3in[2].

3. Strongly Starlikeness and Strongly Convexity

Firstly, we introduce two new classes:

DEFINITION 3. If f € o satisfies
T
<=p (z€0U)

o (50) o] <5

for some a (0 <o <1), p(0<p<1) and b e C—{0}, then f is said to be
strongly starlike of complex order b, real order p and type o in U, and denoted

by f € 75(b.p).
DEFINITION 4. If f € o satisfies

arg <1 + 1 ")

b Q) —a)‘<gp (zel)

for some a (0 <o <1), p(0<p<1) and b € C—{0}, then f is said to be
strongly convex of complex order b, real order p and type o in U, and denoted by
fE€Cu(b,p).

It is clear that f € €, (b,p) if and only if zf" € .7 (b,p).

Also, we note that .7} (1,1) = .7*(a) and 6, (1,1) =% (a).

In this section, we investigate strongly starlikeness and strongly convexity proper-
ties for the integral operator of Alexander

zf(t
Fo= [ 10 4
o
and the integral operator

66 = [ v
where f € o .

THEOREM 5. Let f € 75 (b,p). Then F € u(b,p).

Proof. After some calculus, we obtain

()
Since f € .7 (b,p), we get
arg (1 +%Z§/((ZZ)) - a) ‘ = |arg [1 +% (Z}CLS) - 1) - oc] < gp.

So, F € 64(b,p).
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THEOREM 6. Let f € €y (b,p). Then G € 64(b,p).

Proof. After some calculus, we obtain

1 —
MeIE)

Since f € Gy (b,p), we have

(1412 _)|

Thus, G € Gy (b,p).

12G"(z)

arg <1+1Zf”(z) —a)‘ < Ep.

lz //(Z)
b f'(z)

b f'(z) 2

REFERENCES

[1] D.BREAZ AND N. BREAZ, Two integral operators, Studia Univ. Babes-Bolyai Math. 47 (2002), no. 3,

13-19.

[2] D.BREAZ AND H. O. GUNEY, The integral operator on the classes .7} (b) and % (b),J. Math. Ineq.

2(2008), no. 1, 97-100.

[3] D. BREAZ, S. OWA, AND N. BREAZ, A new integral univalent operator, Acta Univ. Apulensis Math.

Inform. 16 (2008), 11-16.

[4] B. A. FRASIN, Family of analytic functions of complex order, Acta Math. Acad. Paedagog. Nyhdzi.

(N.S.) 22 (2006), 179-191.

(Received June 2, 2008)

Journal of Mathematical Inequalities
www.ele-math.com

ni@ele-math.com

Serap Bulut

Kocaeli University

Civil Aviation College

Arslanbey Campus

41285 Izmit-Kocaeli

Turkey

e-mail: serap.bulut@kocaeli.edu.tr



