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Abstract: In this study, some families of starlike and convex funddidar which the image domain has special geometric property
were considered in the study. The Hadamard product cregttgbbe functions has been formed and these functions hasdsefined
using Hadamard multiplication.
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1 Introduction

First of all we begin our study with the definition of complaferentiable.

Definition 1. If function f(z) = z+ ¥ &z and function gz) = z+ Y bz are analytic in|z < 1, where f0) = 0 and
k=2 k>2
f/(0) =1, g(0) =0and d(0) = 1, f(z) and gz) are univalent function.

Theorem 1.
() Ifthe function 1z) and gz) are convex within the unit digk| < 1. Then for eachz| < 1

Z{f(z)—f(zwr

is a function starlike.
(i) 1fO (fo((z?) > 1. Then function f2) is gradeds starlike function inz| < 1[4,5].

If O (Zg(g)) > 1. Then function (g) is graded starlike function injz| < 1[4,5].

Theorem 2.Provide the following conditon for the functiorfz) to be starlike the orde$ of the starlike function

Re(f(zl)f(zz) b2 >> 1

Hn—2 f(z) 2

25
where|z;| < 1and|z| < 1[3].
Definition 2. The multiplication of analytic and univalent functiorizf and gz) in the unit disk|z| < 1 is defined as

follows

fx = bZk.
(fx9)(2) Z+k§2akk
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where f(z) =z+ Z aZand gz) = bxZ<. This is multiplication of geometric functions by the follogi[1]

+
(i) Ifthe functlon {z) and function ¢
(i) This multiplication function (z) «

2
k>2
z) are convex. Then the product functiofe)f+ g(z) is convex.
9(2) is univalent pJ.

Definition 3.
(i) The function {z) is required and sufficient conditon to be a starlike functigthin the unit diskz| < 1.

Re<sz;(2§)> > 0.

(i) The function @) is required and sufficient condition to be a convex functi@hiwthe unit disk/z| < 1.

{1 22) o

where f(z) # 0.

Lemma 1.If f(z) is a function that has been normalized. Then

@ If Re(1+ fo:l(g)) > a then function {z) for inequality isa grade convex function.

(i) If O (fo;(z?) > a then function {z) for inequality isa grade starlike function. Where || < R< 1and f(0) = 0,

f (0) = 1. Then f(z) is normalized. For each of these classes is to find a functiantbat satisfies the requirement
for Hadamard multiplication.

Theorem 3. F(z) and (z) functions get% order of starlike. If these functions meet the followinguiegments, the
multiplication is almost convex.

0 IZI( )>o
(ii) Re( Effef) ) > Owhere|z| < 1.

Theorem 4.A function f(z) is said to b convex of ordé!. If and only if

A Z+1a
(i) 3 [f iz ] #0where|zZ <R< 1.

(i) A function f(2) is to be starlike of ordes. If and only if1 [f * H(%} # O0where|Z <R < 118].

Theorem 5.A function f(2) is to be convex of ordez". If and only if

w22
*172' 0
(1-2° 1%

1
2

where|zZl <R< 1, |u=1,u=—1andr is positive integer.

Proof. A necessary and sufficient condition for a functifz) to be convex of order? in |zl < Rin that

(% )2

wherer is positive integer. When= 0 we easily see th f,u(g) = 1. In this case, inequality is equivalent to

zf'(2) _
ol o

1-2-T
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Hence

(1+u) Hzf’ (z)}'+ (1-27) u} f'(2) £0.

If we takef(z) = z+ 5 aZ. Then
)

[zf/ (z)} =1+ Igzk-?akzkfl — (2« <kzlki<l> — (2« =

This last equality is to the left side of Theorem 4.

_ol-r _
zklf(z)*ll 2 u+ 1+u

& 1z a2 P (127

f'(2) = [z (1-2""—u+ (1+u)k)

, [2 21 (U2t~ 1)z

Hence this is equivalent to
1-r
1| ., z+YEAZ
—|zf (9 ——=——— 0.
Z{ @ — |

Sincezf (z) xg(z) = f(2) xzg (z), we may rewrite express as follows

u+2"
1 lf(z) N & il 12r22] #0.

z (1-2°

Theorem 6.A function f(z) is said to be starlike of orde2™" if and only if

u+2 -1

% lf(z)*M] £0,

(1-2°

where|z <R< 1,|u=1u# -1

N

Proof. A necessary and sufficient condition for a functif(z) to be convex of order? in |zl < Ris thatg(z) = f@dz
0

in starlike of order 2" in |zl < R< 1. Then we have

u+2" ut2l " 2
% [Q(Z)*izjL 12r22] _1 {f(z)* = ] .

(1-2° | z (1-2?
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