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¦ǎƼǴŭ�
ƨǫ°Ȃǳ¦�ǽǀǿ�ǺǷ�µǂǤǳ¦���ƨǴǰǌǷ��ǲƷÂ��ƨǇ¦°®�Ȃǿthe Fekete-Szego�ƨȈǟǂǨǳ¦�©ƢƠǨǳ¦�ǒǠƦǳ�¨ƾȇƾŪ¦��

ŭ¦� �®ƾǠǳʪ�©ƢƦƫǂǷ�ƨƥƾŰ�ƨǳ¦®�Â�¿ȂƴǼǳʪ�ƨȀȈƦǋ�ƨǳ¦ƾǳƤǯǂ�ܾ��ǄǷǂǳʪ�ƢŮ�ǄǷǂȇ�Ŗǳ¦Â, ( , , )n
bs m qD OÂ, ( , , )n

bc m qD O�
Ņ¦ȂƬǳ¦�ȄǴǟ ��ǶǸǠǷ��ȆǴǓƢǨƫ�ǲǷƢǠƥ�ƢȀȈǴǟ�¾Ȃǐū¦��Ļ�Ŗǳ¦, ( , , )m qD G O Ŀ�»ǂǠŭ¦�[8] �.��ƨǏƢŬ¦�©ȏƢū¦�ǦǴƬű

�ƢǼƴƟƢƬǼǳ�¨ƾȇƾŪ¦�Â¢�ƨǧÂǂǠŭ¦. 

 

Abstract 
           The purpose of the present paper is to investigate the Fekete-Szego problem for 
certain new subclasses   starlike and convex functions of complex of order ܾ denoted by

, ( , , )bs m qD G O  and , ( , , )bc m qD G O  respectively, which involving certain a generalized 
derivative operator , ( , , )m qD G O  defined in [8]. Various known or new special cases of 
our results are also pointed out. 
 
Keywords: Analytic functions; Starlike of complex of order ܾ ; Convex of complex of 
order ܾ, generalized derivative operator 
 
Introduction and Preliminaries 

Fekete-Szegö�problem may be considered as one of the most important results 
about univalent functions, which� LV�UHODWHG�WR�FRHIILFLHQWV�RI�D�IXQFWLRQ¶V�7D\ORU�VHULHV�
and was introduced by Fekete and Szegö [1], studied a special inequality which arises 
naturally  from a combination of  two coefficients ܽଶ and ܽଷ of a class of univalent 
analytic normalized function S. They obtained sharp upper bound of  2

3 2|  |a aP� , where 
P  is real. The problem of maximizing the absolute value of the functional  ܽଷ െ  ଶଶ��isܽߤ
called Fekete-Szegö�problem. After 30 years or so, Keogh and Merkes [2] solved the 
problem for certain subclasses of univalent functions. Then Koepf [3] gave excellent 
results for the class of close-to-convex functions. Moreover, this functional has also 
been studied for ߤ  as real as well as complex number.  And many others follow the 
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same problems with different techniques for different classes. For other examples 
defined on various classes can be read in ([3]- [5]�and [8]�). 
 
       Let ܣ denote the family of analytic functions f in the unit disk ={ :| |<1}z z�  
 normalized by ݂ሺͲሻ ൌ Ͳ ൌ ݂ԢሺͲሻ െ ͳ. If ��݂ א  then ݂ has the following ܣ
representation     

 
=2

( ) = .         (1)k
k

k
f z z a z

f

�¦              

We also consider ܵ the class of those functions from ܣ which are univalent in . 
Nasr and Aouf [6, 7] introduced ( )s b and ( )C b , the class of starlike functions of 
complex order  and the class of convex functions of complex order  respectively. More 
preciously, the function ݂� א ) is said to be in the class ܣ� )s b , if it satisfies the 
following condition 

                              
1 ( )( ) Re 1 1 0

( )
zf zs b

b f z
  ½c§ ·

 � � !® ¾¨ ¸
© ¹¯ ¿

�ݖ�, א �  and ܾ ് ͲǤ 

Similarly, the function ݂� א ) is said to be in the class ܣ� )C b , if it satisfies the 
following condition 

                             
1 '( )( ) Re 1 0

'( )
zf zC b

b f z
 ½c§ ·

 � !® ¾¨ ¸
© ¹¯ ¿

ǡ �ݖ א �  and ܾ ് ͲǤ 

Observe that (1)s   and (1)C  represent standard starlike and convex univalent functions, 
respectively. 
 
Nagat and Duras  in( [8],[9]) have recently introduced  generalized derivative operator

, ( , , )m qD G O   as the following:                                                                                      ���
����������� 

For the function f A�  given by (1), we define a new generalized derivative operator  
as follows:           

 ,

=2

1( , , ) ( ) = (1 ) ( , ) ,
1

m k
k

k

km q f z z k c k a z
q

D G DO O G
f �

� �
�¦   

  where 0, ={0,1,2...}, ,mG D� �  , 0qO t  and 1

1

( 1)( , ) = ,
(1)

k

k

c k GG �

�

�
 

 where ( )kx  denotes the Pochhammer symbol (or the shifted factorial) defined 

by 
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ሺݔሻ ൌ ቊ
ͳ���������������������������������������������������݂݇����������������ݎ ൌ Ͳ

ݔሺݔ  ͳሻሺݔ  ʹሻǥ ሺݔ  ݇ െ ͳሻ����݂ݎ�� =1,2,3,....k � ������ 

By specializing the parameters of , ( , , ),m qD G O  we get the following derivative and 
integral operators.    

 x  The derivative operator introduced by Ruscheweyh [10];  

 0, 0,
0

=2
(0, , ) (1,0,0);( ) = ( , ) .n n n k

k
k

q n R z c n k a zO
f

{ � { �¦  

 x  The derivative operator introduced by Sa la gean [12];  

 ,0 0,0
1 0

=2
(0, , ) ( ,0,1);( ) = .n n k

k
k

q n n D z k a zD O
f

{ � { �¦  

 x  The generalized Salagean derivative operator introduced by Oboudi [11];  

 0,0
0

=2
( ,0, );( ) = (1 ( 1)) .n n k

k
k

n n z k a zOO O
f

� { � � �¦  

 x  The generalized Ruscheweyh derivative operator introduced by Darus and Al-Shaqsi 
[13];  

 0,
0

=2
(1,0, );( ) = (1 ( 1)) ( , ) .n n k

k
k

n R z k c n k a zOO O
f

� { � � �¦  

  x  The derivative operator introduced by Catas [17];  

 0,
0

=2

1 ( 1)( , , );( ) ( , , ) = ( , ) .
1

m
m k

k
k

k lm l m l z c k a z
l

E OO O E E
f � � �§ ·� { � ¨ ¸�© ¹
¦  

  x  The integral operator introduced by Cho and T. H. Kim [14];  

 1,0

=2

1( , ,1) = ( ) .n k
n k

k
n I z k a z

k
O OO

O

f �
� { �

�¦  

Using the operator , ( , , )m qD G O , we now introduce the following classes 
 
 Definition 1.1. We say that a function ݂� א , is in the class ܣ� ( , , )bs m qD G O if  

                     
,

,

1 ( , , ) ( )Re 1 1 0
( , , ) ( )

z m q f z
b m q f z

D G

D G

O
O

 ½c§ ·° °� � !® ¾¨ ¸
° °© ¹¯ ¿

�ݖ�, א �  and ܾ ് Ͳ 



ISSN: 2706-9087

 
 

 
(324) 

 

 

 . 

By giving specific values to  ݉ǡߙǡ  ���and ܾ, we obtain the following important subclassߜ
studied by 0,

1 (0, , ) (1 )n
bs q s bO 
�  �  (Nasr and Aouf [6]). 

Definition 1.2. We say that a function ݂� א , is in the class ܣ� ( , , )bC m qD G O if 

                          
,

,

1  ( , , ) '( )( ) Re 1 >0
( , , ) '( )

z m q f zC b
b m q f z

D G

D G

O
O

 ½c§ ·° ° �® ¾¨ ¸
° °© ¹¯ ¿

ǡ �ݖ א �  and ܾ ് Ͳ 

 
        Note that               ݂ א , ( , , )bC m qD G O  �݂ᇱ א , ( , , )bS m qD G O . 
 
 
2. Main results 
Befor we consider how the Taylor series coefficients of functions in the classes 

, ( , , )bs m qD G O  and , ( , , )bC m qD G O  might be bounded, let us first consider this problem      
for the Caratheodory functions.  

 Let P  be the family of all functions p  analytic in  for which { } > 0Re p ,       

          given by     2
1 2( ) =1 ..., .p z c z c z z� � � �     

Lemma 2.1( [15] )    If p P�  then  

         | | 2,kc d          for all        ݇ א . 

Lemma 2.2( [16] ) If 2
1 1 2( ) =1 ...p z c z c z� � �  is an analytic function with positive real 

part in ,  then  

 2
2 1| | 2max{1,| 2 1|}.c cX X� d �                                  

The result is sharp for the function  

2

1 1 2

(1 ) (1 )( ) = ( ) = .
(1 ) (1 )

z zp z or p z
z z

� �
� �

 

 

Theorem 2.3.  Let ܾ be nonzero complex number. If ݂ of the form (1) is in 
, ( , , )m qD G O  , then 

ȁܽଶȁ 
ሺ1 q� ሻȁȁ

ଶഀషభ (1 )q O� �

ሺఋାଵሻ
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                           ȁܽଷȁ 
ଶȁȁሺଵାሻ

ଷഀ (1 2 )q O� �

ሺఋାଵሻሺఋାଶሻ

ሾͳǡݔܽ݉� ͳ  ȁͳ  ʹܾȁ െ ͳሿ. 

Proof.        

By the definition of the class  , ( , , )bs m qD G O  there exists � א �ܲ such, that        

,

,

( , , ) ( )
( , , ) ( )

z m q f z
m q f z

D G

D G

O
O

c

�
��� ൌ ͳ െ ܾ  ሻݖሺ�ܾ

 , 

so that, 

ݖ ͳ  ʹఈାଵ ൬ͳ  ݍ  ߣ
ͳ  ݍ ൰


ܿሺߜǡ ʹሻܽଶݖ  ͵ఈାଵ ൬ͳ  ݍ  ߣʹ

ͳ  ݍ ൰
 ሺߜ  ͳሻሺߜ  ʹሻ

ʹ ܽଷݖଶ  ڮ ൨

ݖ  ʹఈ ൬ͳ  ݍ  ߣ
ͳ  ݍ ൰


ܿሺߜǡ ʹሻܽଶݖଶ  ͵ఈ ൬ͳ  ݍ  ߣʹ

ͳ  ݍ ൰
 ሺߜ  ͳሻሺߜ  ʹሻ

ʹ ܽଷݖଷ  ڮ
 

��������������������������ൌ ͳ െ ܾ  ܾሾͳ  ܿଵݖ  ܿଶݖଶ  ڮ ሿ, 

which implies the equality 

ݖ  ʹఈାଵ ൬
ͳ  ݍ  ߣ
ͳ  ݍ

൰


ܿሺߜǡ ʹሻܽଶݖଶ  ͵ఈାଵ ൬
ͳ  ݍ  ߣʹ

ͳ  ݍ
൰
 ሺߜ  ͳሻሺߜ  ʹሻ

ʹ
ܽଷݖଷ  ڮ

ൌ ݖ  ቈܿଵܾ  ʹఈ ൬
ͳ  ݍ  ߣ
ͳ  ݍ

൰


ܿሺߜǡ ʹሻ ܽଶݖଶ

 ቈܿଶܾ  ܿଵܾʹఈ ൬
ͳ  ݍ  ߣ
ͳ  ݍ

൰


ܿሺߜǡ ʹሻ

 ͵ఈ ൬
ͳ  ݍ  ߣʹ

ͳ  ݍ
൰
 ሺߜ  ͳሻሺߜ  ʹሻ

ʹ
 ܽଷݖଷ

 ቈܿଷܾ  ൬
ͳ  ݍ  ߣ
ͳ  ݍ

൰


ܿሺߜǡ ʹሻܿଶܾ

 ܿଵܾ͵ఈ ൬
ͳ  ݍ  ߣʹ

ͳ  ݍ
൰
 ሺߜ  ͳሻሺߜ  ʹሻ

ʹ
 ܽସݖସ   ڮ

 

Equating the coefficients of both sides we have   

ʹఈ ൬
ͳ  ݍ  ߣ
ͳ  ݍ

൰


ሺߜ  ͳሻܽଶ ൌ ܿଵܾ�ǡ������������������������� 

����͵ఈ ൬
ͳ  ݍ  ߣʹ

ͳ  ݍ
൰
 ሺߜ  ͳሻሺߜ  ʹሻ

ʹ
ܽଷ ൌ

ܾ
ʹ
ቆܿଶ െ

ܿଵଶ

ʹ
ቇ 

ሺͳ  ʹܾሻ
Ͷ

ܿଵଶܾ 

so  
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ܽଶ ൌ
భሺଵାሻ

ଶഀሺଵାାఒሻሺఋାଵሻ
 ,                ܽଷ ൌ

ሺమାభమሻሺଵାሻ
ଷഀሺଵାାఒሻሺఋାଵሻሺఋାଶሻ

      (2)       

Taking into account (2) and Lemma 2.1, we obtain 

ȁܽଶȁ ൌ ቮ
ܾܿଵሺͳ  ሻݍ

ʹఈ (1 )mq O� � ሺߜ  ͳሻ
ቮ 

�����������
ʹȁܾȁሺͳ  ሻݍ

ʹఈ (1 )mq O� � ሺߜ  ͳሻ
�� 

�ൌ
ȁܾȁሺͳ  ሻݍ

ʹఈିଵ (1 )mq O� � ሺߜ  ͳሻ
 

ȁܽଷȁ ൌ ቮ
ܾሺͳ  ሻݍ

͵ఈ (1 2 )mq O� � ሺߜ  ͳሻሺߜ  ʹሻ
ቈܿଶ െ

ܿଵଶ

ʹ

ܿଵଶ

ʹ
 ܾܿଵଶቮ 

����������������������
ȁܾȁሺͳ  ሻݍ

͵ఈ (1 2 )mq O� � ሺߜ  ͳሻሺߜ  ʹሻ
ቈʹ െ

ȁܿଵȁଶ

ʹ

ȁͳ  ʹܾȁ

ʹ
ȁܿଵȁଶ 

����������������ൌ
ȁܾȁሺͳ  ሻݍ

͵ఈ (1 2 )mq O� � ሺߜ  ͳሻሺߜ  ʹሻ
ቈʹ  ȁܿଵȁଶ

ȁͳ  ʹܾȁ െ ͳ
ʹ

 

���������������������������������ൌ ଶȁȁሺଵାሻ

ଷഀ (1 2 )mq O� � ሺఋାଵሻሺఋାଶሻ
ሾͳǡݔܽ݉� ͳ  ȁͳ  ʹܾȁ െ ͳሿ. 

First, we consider the case, when   2
3 2| |a aP�  for complex P . 

Theorem 2.4.    Let ܾ be a nonzero complex number and let , ( , , )bs m qD G O .Then forP  
complex  then  

 

ȁܽଷ െ ଶଶȁܽߤ     ଶሺଵାሻ
ଷഀሺଵାାଶሻሺఋାଵሻሺఋାଶሻ

ݔܽ݉ ቂͳǡ ቚͳ  ʹܾ െ ଶఓሺଵାሻ�ሺఋାଶሻଷഀሺଵାାଶሻ

�ଶమഀሺଵାାሻమሺఋାଵሻ
ቚቃ  

� 

For each _ there is a function in , ( , , )bs m qD G O such that equality holds. 

Proof. Applying (2) we have 
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ܽଷ െ ଶଶܽߤ ൌ
ܾሺͳ  ሻݍ

͵ఈ൫ͳ  ݍ  2O ൯
ሺߜ  ͳሻሺߜ  ʹሻ

ሾܿଶ  ܾܿଵଶሿ

െ
ଶܿଵଶሺͳܾߤ  ሻଶݍ

ʹଶఈሺͳ  ݍ  ɉሻଶሺߜ  ͳሻଶ
 

ൌ
ܾሺͳ  ሻݍ

͵ఈ൫ͳ  ݍ  2O ൯
ሺߜ  ͳሻሺߜ  ʹሻ

ቈܿଶ  ܾܿଵଶ

െ
ଵଶሺͳܾܿߤ  ߜሻ�ሺݍ  ʹሻ͵ఈሺͳ  ݍ  ʹɉሻ

ʹଶఈሺͳ  ݍ  ɉሻଶሺߜ  ͳሻ
 

ൌ
ܾሺͳ  ሻݍ

͵ఈሺͳ  ݍ  ʹɉሻሺߜ  ͳሻሺߜ  ʹሻ
ቈܿଶ 

ʹܾܿଵଶ

�ʹ�
െ
ܿଵଶ

ʹ

ܿଵଶ

ʹ

െ
ଵଶሺͳܾܿߤʹ  ߜሻ�ሺݍ  ʹሻ͵ఈሺͳ  ݍ  ʹɉሻ

ʹ�ʹଶఈሺͳ  ݍ  ɉሻଶሺߜ  ͳሻ
 

ൌ
ܾሺͳ  ሻݍ

͵ఈሺͳ  ݍ  ʹɉሻሺߜ  ͳሻሺߜ  ʹሻ
ቈܿଶ െ

ܿଵଶ

ʹ


ܿଵଶ

ʹ
ቆͳ  ʹܾ െ

ሺͳܾߤʹ  ߜሻ�ሺݍ  ʹሻ͵ఈሺͳ  ݍ  ʹɉሻ

�ʹଶఈሺͳ  ݍ  ɉሻଶሺߜ  ͳሻ
ቇǡ�������������ሺ͵ሻ 

 

ȁܽଷ െ ଶଶȁܽߤ    

ܾሺͳ  ሻݍ
͵ఈሺͳ  ݍ  ʹɉሻሺߜ  ͳሻሺߜ  ʹሻ

ቈʹ െ
ȁܿଵଶȁ
ʹ


ȁܿଵଶȁ
ʹ

ቤͳ  ʹܾ െ
ሺͳܾߤʹ  ߜሻ�ሺݍ  ʹሻ͵ఈሺͳ  ݍ  ʹɉሻ

�ʹଶఈሺͳ  ݍ  ɉሻଶሺߜ  ͳሻ
ቤ 

ൌ ሺଵାሻ
ଷഀሺଵାାଶሻሺఋାଵሻሺఋାଶሻ

ʹ  หభమห
మ

ଶ
ቚͳ  ʹܾ െ ଶఓሺଵାሻ�ሺఋାଶሻଷഀሺଵାାଶሻ

�ଶమഀሺଵାାሻమሺఋାଵሻ
ቚ െ ͳ൨. 

Then, with the aid of Lemma 2.2, we obtain 

ȁܽଷ െ ଶଶȁܽߤ     ଶሺଵାሻ
ଷഀሺଵାାଶሻሺఋାଵሻሺఋାଶሻ

ݔܽ݉ ቂͳǡ ቚͳ  ʹܾ െ ଶఓሺଵାሻ�ሺఋାଶሻଷഀሺଵାାଶሻ

�ଶమഀሺଵାାሻమሺఋାଵሻ
ቚቃ  

Taking Ɂ ൌ � ൌ � ൌ Ƚ� ൌ �Ͳ and b = 1 in Theorem 2.4, we have 
 
Corollary 2.� [2]  If���� א � �ǡ�then for Ɋכ� א �� we ����� 
 

ȁ�͵� െ �Ɋ�ଶଶȁ � ����ሼͳǡ ȁͶɊ� െ �͵ȁሽǤ 
 
Moreover, for each Ɋ, there is a function in � such that equality holds. 



ISSN: 2706-9087

 
 

 
(328) 

 

 

Theorem 2.�  Let �ܾ  Ͳǡ and let , ( , , )bs m qD G O .Then forP real, 

Then, 

12 2

2
3 2 1 2

2 (1 ) 3 ( 2)(1 2 ) (1 )1 2 1 ,
3 ( 1)( 2)(1 2 ) 2 ( 1) (1 )

2 (1 )               | |  ,
3 ( 1)( 2)(1 2 )

2 (1 ) 3 (1 2 1
3 ( 1)( 2)(1 2 )

m

m m

m

m

b q q qb if
q q

b qa a if
q

b q b
q

D

D D

D

D

D

P G O
P P V

G G O G O

P V P V
G G O

PP
G G O

§ ·§ ·� � � � �
� � d¨ ¸¨ ¸¨ ¸� � � � � � �© ¹© ¹

�
� d d d

� � � �

�
� � �

� � � � 22 2

2)(1 2 ) (1 ) .
2 ( 1) (1 )

m

m

q q if
qD

G O P V
G O


°
°
°
°
®
°
° § ·§ ·� � � �° t¨ ¸¨ ¸¨ ¸° � � �© ¹© ¹¯

 

Where                                                                                                                                                      

 
2

1
2 ( 1)(1 )= ,

3 (1 ) (1 2 ) ( 2)

m

m m

q
q q

D

D

G OV
O G

� � �
� � � �

 

 
2

2
2 ( 1)(1 ) [1 ]= .

3 (1 ) (1 2 ) ( 2)

m

m m

q b
b q q

D

D

G OV
O G

� � � �
� � � �

 

0RUHRYHU�IRU�HDFK�ȝ��WKHUH�LV�D�IXQFWLRQ�LQ� , ( , , )bs m qD G O  such that equality   hold 

  Proof         By (3), we obtain 

ܽଷ െ ଶଶܽߤ ൌ
ܾሺͳ  ሻݍ

͵ఈሺͳ  ݍ  ʹɉሻሺߜ  ͳሻሺߜ  ʹሻ
ቈܿଶ െ

ܿଵଶ

ʹ


ܿଵଶ

ʹ
ቆͳ  ʹܾ െ

ሺͳܾߤʹ  ߜሻ�ሺݍ  ʹሻ͵ఈሺͳ  ݍ  ʹɉሻ

�ʹଶఈሺͳ  ݍ  ɉሻଶሺߜ  ͳሻ
ቇ 

First, let. 1,P Vd  In this case, by (3), Lemma 2.1 and give 
ȁܽଷ െ ଶଶȁܽߤ    

ܾሺͳ  ሻݍ
͵ఈሺͳ  ݍ  ʹɉሻሺߜ  ͳሻሺߜ  ʹሻ

ቈʹ െ
ȁܿଵଶȁ
ʹ


ȁܿଵଶȁ
ʹ

ቤͳ  ʹܾ െ
ሺͳܾߤʹ  ߜሻ�ሺݍ  ʹሻ͵ఈሺͳ  ݍ  ʹɉሻ

�ʹଶఈሺͳ  ݍ  ɉሻଶሺߜ  ͳሻ
ቤ 

2 2

2 (1 ) 3 ( 2)(1 2 ) (1 )1 2 1
3 ( 1)( 2)(1 2 ) 2 ( 1) (1 )

m

m m

b q q qb
q q

D

D D

P G OP
G G O G O

§ ·§ ·� � � � �
d � �¨ ¸¨ ¸¨ ¸� � � � � � �© ¹© ¹

                       

Now let 1 2 ,V P Vd d  Then, using the above calculations, we get 
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                           2
3 2

2 (1 )          | |
3 ( 1)( 2)(1 2 )m

b qa a
qDP

G G O
�

� d
� � � �

 

 
 
 
Finally, if 2P Vt , then we obtain 
 
ȁܽଷ െ ଶଶȁܽߤ    

ܾሺͳ  ሻݍ
͵ఈሺͳ  ݍ  ʹɉሻሺߜ  ͳሻሺߜ  ʹሻ

ቈʹ െ
ȁܿଵଶȁ
ʹ


ȁܿଵଶȁ
ʹ

ቤെͳ െ ʹܾ 
ሺͳܾߤʹ  ߜሻ�ሺݍ  ʹሻ͵ఈሺͳ  ݍ  ʹɉሻ

�ʹଶఈሺͳ  ݍ  ɉሻଶሺߜ  ͳሻ
ቤ 

                                     

2 2

2 (1 ) 3 ( 2)(1 2 ) (1 )    1 2 1
3 ( 1)( 2)(1 2 ) 2 ( 1) (1 )

m

m m

b q q qb
q q

D

D D

P G OP
G G O G O

§ ·§ ·� � � � �
d � � �¨ ¸¨ ¸� � � � � � �© ¹© ¹

. 

 
Using the well-known Alexander relation,  we easily obtain bounds of coefficients and a 
solution of the Fekete-Szegö problem  for the class , ( , , )bc m qD G O  
 

Theorem 2.7.  Let�ܾ be nonzero complex number. If ݂ of the form (1) is in 
, ( , , )m qD G O  , then 

ȁܽଶȁ 
ሺ1 q� ሻȁܾȁ

ʹఈ (1 )mq O� � ሺߜ  ͳሻ
 

ȁܽଷȁ 
ʹሺ1 q� ሻȁܾȁ

͵ఈାଵ (1 2 )mq O� � ሺߜ  ͳሻሺߜ  ʹሻ
ሾͳ  ȁͳ  ʹܾȁሿ 

 

                 
ȁܽଷ െ ଶଶȁܽߤ 

ଶሺଵାሻ
ଷഀశభሺଵାାଶሻሺఋାଵሻሺఋାଶሻ

ݔܽ݉ ቂͳǡ ቚͳ  ʹܾ െ

�������������������������������������������������������������������������������ଷఓሺଵାሻ�ሺఋାଶሻଷ
ഀሺଵାାଶሻ

�ଶమഀశభሺଵାାሻమሺఋାଵሻ
ቚቃ . 

Taking ߜ ൌ ݍ ൌ ݉ ൌ �ߙ ൌ �Ͳ and b = 1 in Theorem 2.7, we have 
 
Corollary 2.8 [2] S If�݂� א � �ߤ ǡ�then forכݏ א  �݁ݒ݄ܽ we ܥ�
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ȁܽ͵� െ ଶଶȁܽߤ� � ݔܽ݉� ൜
ͳ
͵
ǡ ȁߤ� െ �ͳȁൠǤ 
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