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1.  INTRODUCTION 
 
Let p  denote the class of functions of the form: 
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Which are analytic and p-valent in the punctured unit disc U C:{  zz   and }0{\}1||0 U z  . 
For functions pzf )(   given by (1.1) and pzg )( given by  
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The Hadamard product (or convolution) of )(zf  and )(zg  is defined by  
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For two analytic functions f  , pg   , we say that  f  is subordinate to g  , written )()( zgzf  if 

there exists a Schwartz function  )(zw  , which is analytic in U  with 0)0( w and  1)( zw  for all 

,Uz  such that .)),(()( U zzwgzf  Furthermore, if the function )(zg  is univalent in  U, then 
we have the following equivalence (see [1] and [2]):  

).()( and )0()0()()( UU gfgfzgzf   
The Mittag-Leffler function [3] ),0)Re(,C(  E  is defined by 

                              .
)1(

1)(
0

n

n

z
n

z


 


 E                                       (1.4) 

A more general function )(zE   is )(, zE  was introduced by Wiman (see [4, 5]) and given by 
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Srivastava and Tomovski [6] generalized Mittag-Leffler function in the form 
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Now, by using (1.6) Mostafa and Aouf [7] defined the function )(,

, zk
K   by: 
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and defined the operator  
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For 0,0)Re(},1)Re(,0max{)Re(,C,,   kk  and },0{0  NNm  we define 

the linear operator  pp
mk

p zf :)(,,
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M  as follows : 
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and in general 
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For , pf it is easy to see that )(,,

,,, zfmk
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M achieve the following relations 
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Unless otherwise mentioned, we assume throughout the paper that: 

 0,0,0)Re(},1)Re(,0max{)Re(,C,,,11 N mkkAB   and .0  
 
2.  MATERIALS AND METHODS 
 
Definition 1 
For fixed parameters A and B , with 11  AB , we say that pf   is in the class 
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Definition 2. For fixed parameters A and B , with 11  AB , we say that pf   is in the class 
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Definition 3 
For fixed parameters A and B , with 11  AB , we say that pf   is in the class 

),;,,,(,, BAmk
p  if it satisfies 

                 .
1
1))(())()(1( 1,,

,,,
,,

,,,

1

Bz
Azzfzf

p
z mk

p
mk

p

p


 







  MM                       (2.3) 

 
To prove our main results, we need the following lemmas. 

Lemma 1 [13] For analytic, convex (univalent) h in ,U 1)0( h  and on the form 
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where )(z is the best dominant of (2.6). 
 
The Gaussian hypergeometric function defined by 
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where ba,  and c ,...)2,1,0( c , )1)...(1()(  kdddd k   and 1)( 0 d  . We note that the series 
defined by (2.7) converges absolutely for Uz  and 12 F  represents an analytic function in U ( see [14] 
). 
Lemma 2 [14]. For real or complex numbers ba,  and c ,...)2,1,0( c  the following identities hold: 

)),,1(\C,0}Re{,0}(Re{);;,(
)(

)()()1()1( 12
11

1

0





  zcbzcbaF

c
bcbdttztt abcb  

                                                                                                     (2.8)   
and 

                 )),,1(\C()
1

;;,()1();;,( 1212 


  z
z

zcbcaFzzcbaF a                  (2.9) 

where );;,(12 zcbaF  is the Gaussian hypergeometric function. 
Let  F  be the class of functions  z  given by 
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Lemma 4 [16].If   ,)2,1;10(  jF jjj   then 
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The result is the best possible. 

3.  RESULTS AND DISCUSSION 
 
Theorem 1. Let   ,0Re k
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is the best dominant of (3.1). and 
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The estimate (3.3) is the best possible. 
Proof. Assume 
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where  is given by (2.4). Differentiating (3.5) with respect to z  and using (1.10), we get 
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From Lemma 2, we have 
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This proves (3.2) of Theorem 1. In order to prove (3.3), we need to show that 
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Assuming 1r in the above inequality, we obtain (3.6). The result in (3.3) is the best possible and  1q   
is the best dominant of (3.1). This completes the proof of Theorem 1. 

 
 
Using (1.11) and (1.12) respectively instead of (1.10) we can prove the theorems 2-3, respectively. 
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The estimate (3.9) is the best possible.  
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The estimate (3.13) is the best possible. 
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proof of Theorem 1. 
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Theorem 4.  Let .11  AB  If  pf  satisfies  
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such that 
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Proof. The proof is similar to that of Theorem 7, so we omit it. 
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such that   z  given by (3.26) and 

                             .)
2
1;11;1,1(

2
11

)1)(1(
))((41 12

21

2211
















 F
BB

BABA
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Proof. The proof is similar to that of Theorem 7, so we omit it. 
 
4. CONCLUSIONS 

In conclusion, we given new operator and defined three classes by using this operator. We calculated 

differential subordination result and introduced special cases. We can apply the new operator in different 

topics in the future. 
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