
 

MANSOURA JOURNAL OF Mathematics 
Official Journal of Faculty of Science, Mansoura University, Egypt 

E-mail: scimag@mans.edu.eg ISSN: 2974-4946 

 
 

Mans Mathematics Vol. (36).2019 12 

UNIFORMLY STARLIKE AND CONVEX CLASS ASSOCIATED WITH q-SALAGEAN 
DIFFERENCE OPERATOR 

M. K. Aouf, A. O. Mostafa and F. Y. Al-Quhali 

Department of Mathematics, Faculty of Science, Mansoura University, Mansoura 35516, Egypt. 

R
eceiv

ed
: 1

/7
 /2

0
1

9
 

A
ccep

ted
: 1

0
/9

/2
0

1
9
 

 

Abstract: In this paper, using the q-Salagean difference operator, we obtain coefficient 

estimates, distortion theorems, some radii for functions belonging to the class 

  (       ) of uniformly starlike and convex functions. Further we determine partial 

sums results for the functions in this class 

keywords: Analytic function, q-Salagean type difference, uniformly functions, distortion, partial 

sums.  
1.Introduction

Let   be the class of analytic univalent 

functions of the form: 
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For  ( )   , Salagean [15] ( see also [2]) 

defined the operator    by 
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For       the Jackson's q-derivative of 

 ( )    is given by [12] (see also [1, 3, 7, 10, 

16, 17])  
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where  
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Recently for  ( )   , Govindaraj and 

Sivasubramanian [11] (also see [13]) defined 

the q-Salagean difference operator by 
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We observe that 
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defined by (1.4). 

Using the operator D
n

q  and for         
                    let   (       ) be 

the class consisting of functions     

satisfying  
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Specializing                we have  

( )  
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1
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and Srivastava [6] with j=1 ); 

(  )   (       )    ( )   ( Seoudy and Aouf 

[17] ). 

 

2  COEFFICIENT ESTIMATES 

Unless indicated, we assume that      
                        ( )  
            
Theorem 1. A function  ( )    (       ) if  
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Proof.  It suffices to show that 
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 This last expression is bounded above by 
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Theorem 2. A function  ( )    (       ) if 
and only if   
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Proof.  In view of Theorem 1, we need to prove 

if  ( )    (       ) then (2.2) holds. If 
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Letting z→1⁻ along the real axis, we obtain 

(2.2). 

Corollary 1.  Let  ( )    (       ). Then  
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The result is sharp for 
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3.GROWTH AND DISTORTION 

THEOREMS 
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This completes the proof. 
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The sharpness attained for f(z) given by (3.3). 

Proof.  Taking i=0 in Theorem 3, we have the 

result. 
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which implies that  ( )    (       )  Thus 

we have the theorem. 

Corollary 5. The class   (       ) is closed 

under convex linear combination. 
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So by Theorem 1,  ( )    (       ). 
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 [, - (   ) (   )][   (, -   )]

 (   )((   )
1

 
(   )

   

  (5.3) 

The results are sharp, for  ( ) given by (2.4).   

Proof. To prove (i) we must show that 

|  ( )   |              | |
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From (1.2), we have 
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But, by Theorem 1, (5.4) will be true if 

.
 

   
/ | |   

 
, - 

 [, - (   ) (   )][   (, -   )]

   
  

that is, if 

| |  

0
(   ), - 

 [, - (   ) (   )][   (, -   )]

 ((   )
1

 
(   )

 (   )   

                                    (5.5) 

which gives (5.1). 

To prove (ii) and (iii) it is suffices to show that 

|  
 ( )

 ( )
|              | |                (5.6) 

|  ( )   |              | |             (5.7) 

respectively, by using arguments as in proving 

(i). 
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6.PARTIAL SUMS 

For  ( )     its partial sums is given by 

  ( )    
za

k
m

k
k

2    (    * +)  
Silverman [19] determined sharp lower bounds 

for the real part of 
 ( )

  ( )
 
  ( )

 ( )
 
  ( )

  
 ( )

 and 
  
 ( )

  ( )
 

for some subclasses of  . 

We will follow the work of [19] and also the 

works cited in [4, 5, 8, 9, 14, 18] on partial 

sums of analytic functions, to obtain our results 

of this section. 

We let 
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                                       (6.1)  

Theorem 7. If   satisfies (2.1), then  
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The result (6.2) is sharp for 
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It suffices to show that |g(z)|≤1. Now from (6.5) 

we have 
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which is equivalent to 
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For        ⁄  we have 
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Which shows that  ( ) given by (6.4) gives the 

sharpness. 

Theorem 8.  If  ( ) satisfies (2.1), then  
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 ( ) given by (6.4) gives the sharpness. 

Proof.  The proof follows by defining 
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 ( ) given by (6.4) gives the sharpness. 
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which is equivalent to 
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To prove the result (6.10), define  ( ) by 
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and by similar arguments in first part we get 

desired result. 

Remark. 

 (i)  Putting      and letting    ⁻ in 

Theorems 7, 8 and 9, we get results for the 

class  (       )  

 (ii)  Putting           in Theorems 7, 8 

and 9, we get the results for the class   ( )  
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