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I. INTRODUCTION 

Let   denote the class of  functions   of the form  

………(1) 

which  are analytic and multivalent in the unit disk   for   

Let  denote the subclass of  consisting of functions of the form  

…………….(2) 

Definition 1.1 : A function    is said to be n-uniformly  starlike   of order     

and  , denoted by  if and only if  

Definition 1.2 :  A function    is said to be n-uniformly  convex   of order     

and  , denoted by  if and only if  
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Definition 1.3 :  A function    is said to be n-uniformly  close to convex of order   

  and  if  

 

The incomplete beta function  is defined as  

 

  

 where     and  

 which is motivated from Carlson Shaffer operator  defined by  

   

Definition 1.4 :  A  function  is said to be in the class  if it satisfies  

 

Where  

Definition 1.5 :  A  function  is said to be in the class  if and only if  is in 

the class  
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II. COEFFICIENT ESTIMATES 

THEOREM 1.  A function   and defined by  is in the class 

 if and only if   

 

PROOF: A function is in the class   

Therefore we have  

 

      ………………………..(1.1) 

Using the fact for  ,     

………………..(1.2) 

Letting   

   

Therefore from (1.2)  we have  

 

…………….(1.3) 
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=  

From  (1.3) we have  

 

The last inequality holds for all   . letting  yields 
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By mean value theorem we obtain  

 

COROLLARY 1.1:-    then  

   

 

COROLLARY 1.2:- for   we have  

  ,  

COROLLARY 1.3:- for   we have  

  

 

THEOREM 2.  A function   and defined by  is in the class 

 if and only if   

 

PROOF: A function is in the class   

Therefore we have   is in class of  
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Let  =  

 

 

      ………………………..(2.1) 

Using the fact for  ,     

………………..(2.2) 

Letting   

   

Therefore from (1.2)  we have  

 

…………….(2.3) 
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=  

From  (2.3) we have  

 

The last inequality holds for all   . letting  yields 

 

 

By mean value theorem we obtain  

 

 

COROLLARY 2.1:-    then  
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COROLLARY 2.2:- for   we have  

  ,  

COROLLARY 2.3:- for   we have  

  

III. GROWTH AND DISTORTION THEOREM 

THEOREM 3:- If     then  

 

With equality hold for  

 

PROOF :-       

Therefore from (1.1) 

 

Therefore 
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Similarly  

 

Therefore  

 

THEOREM 4:- If     then  
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With equality hold for  

 

PROOF :-       

Therefore from (2.1) 

 

Therefore 

 

 

 

Similarly  

 

Therefore  
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THEOREM 5:- If      then  

 

With equality hold for  

 

PROOF :-       

Therefore from (1.1) 

 

Therefore 
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Similarly  

 

Therefore  

 

THEOREM 6:- If      then  

 

With equality hold for  
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PROOF :-       

Therefore from (2.1) 

 

Therefore 

 

 

 

 

Similarly  
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Therefore  

 

 

IV. RADII OF CLOSE-TO-CONVEXITY, STARLIKENESS AND CONVEXITY 

THEOREM 7:-  If    , then  is close to convex of order  in  

 where  

 

PROOF:- It is sufficient to show that   
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  ………..(7.1) 

from (1.1) 

 

That is  

 

Observe that (7.1)  is true if  

 

Therefore  

 

 , which complete the proof. 

THEOREM 8:-  If    , then  is starlike  of order  in  

 where  

 

PROOF:- We must show that  
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We have  

                  ……………(8.1) 

Hence  (8.1) holds true if  

  ) ( ) 

Or equivalently  

 ………..(8.2) 

From (1.1) we have  

 

Hence by using (8.2) and (8.3) we get  

 

 

 

 

http://www.ijirset.com/


  
         

        ISSN: 2319-8753                                                                                                                                     
                                                                                                               

International Journal of Innovative Research in Science, 

Engineering and Technology 
(ISO 3297: 2007 Certified Organization) 

Vol. 2, Issue 8, August 2013 
 

 
Copyright to IJIRSET         www.ijirset.com                            3469 

 

 

 , which complete the proof. 

THEOREM 9:- If     , then  is convex   of order   in  

 where  

 

PROOF:- We know that is convex if and only if   is starlike  

We must show that  

 

Where  

 

 

 

 

Therefore  we have  
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(9.1)  

From (1.1) we have  

 

Hence by using (9.1) and (9.2) we get  

 

 

 , which complete the proof. 

V.  CLOSURE THEOREM 

THEOREM 10 :  

 Let  and            for   

Then      if and only if  can be expressed  in the form  

   where    and    

PROOF: - Suppose   can be expressed in the form     
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Then  

       

      

Therefore    

Conversely, suppose that   

We have  

 

We take   

 

 and   
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