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Abstract 

 

In this work, some properties of the Fekete-Szego functional for certain 

generalized class of analytic functions involving logistic sigmoid and Bazilevic 

type functions are obtained. 
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1.0 INTRODUCTION 

Let H denote the class of functions of the form 

Uzzzf k  
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which are analytic and univalent in the open disk U = {𝑧 ∶ |𝑧| < 1} and normalized by 

f(z) = f’(0) – 1 = 0. Also, let G denote the subclass of H that are normalized and univalent in U. 

For function f(z) of the form (1.1), we can write that 






 
1

1 ,0,)()(
jk

k

k Uzzazzf           (1.2) 

With the aid of Salagean derivative operator [3], we can also write that 
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 Abdulhalim [4], introduced a generalization of certain family of Bazilevic function satisfying  
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where the operator Dn is the  Salagean derivative operator  defined by  
'11 ))(())(()( zfDzzfDDzfD nnn    

see [3]. He denoted this class of functions defined in (1.4) by Bn (𝛼).  

This generalization includes analytic functions satisfying  
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which is non-univalent in the unit disk.         

Opoola [5], studied the family of  𝑇𝑛
𝛼(𝛾), a more generalized form of (1.4)  such that 
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The theory of special function such as the Sigmoid function has wide applications just as the application of analytic function 

in many physical problems like heat conduction, electrostatic potential etc. 

The most widely used Sigmoid function is the logistic function which has bounds [0,1]. 

The logistic Sigmoid function is defined as:  

g(z) = 
1

1+ 𝑒−𝑧 = 
1

2
+

1

4
𝑧 −

1

48
𝑧3 +

1

480
𝑧5+…     (1.7) 

and has the following properties (cf [1]): 

(i) It output real number between 0 and 1 

(ii)It maps a very large input domain to a small range of outputs 

(iii)It never loses information because it is a one-to-one function 

(iv)It increases monotonically. 
 

2.0 LEMMA AND DEFINITION 

Here, let the modified Bazilevic function 


 nTz )(F n,
 be defined such that: 
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Using (2.1), we give the following definition. 

Definition 2.1 

Let  ),,,,,()(F n,  jGz n  then, 
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It is observed that ,),,,,,(),,,,,( TjGjTG nn   
where T is the subclass of G consisting of functions of 

the form 

.1,0,az)(
1jk

k,  




jazzF k

k

n

       (2.3) 

Remarks:  

Several subclasses of analytic functions (well-known and new ones) can be obtained from (2.2) with different values of 

parameters .,,,,,,  n For instance, 

1. Let 𝐹𝛼,𝑛(z) ∈ 𝐺1
0 (λ, 0, 𝛽, 𝜃, 𝑗,𝛾) . Then, 

Re  (
𝑒𝑖𝜃 𝑧  ( 𝐹1,0

′ (𝑧))
𝜆

𝐹1,0(𝑧)
−  𝛾) > 𝛽 |(

𝑒𝑖𝜃𝑧  ( 𝐹1,0
′ (𝑧))

𝜆

𝐹1,0 (𝑧)
− 1)| 

which is the 𝜆- pseudo-spiralike class of order 𝛾. 

2 Let 𝐹𝛼,𝑛(z) ∈ 𝐺1
0 (λ, 0, 𝛽, 0, 𝑗,𝛾). Then,  
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Re{
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which is the 𝜆- pseudo-starlike class of order 𝛾. 

3. Let 𝐹𝛼,𝑛(z) ∈ 𝐺1
0 (1, 0, 𝛽, 0, 𝑗,𝛾). Then, 
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which is the starlike class of order 𝛾. 

4. Let 𝐹𝑎,𝑛(𝑧) ∈ 𝐺1
0 (2, 0, 𝛽, 𝜃, 𝑗,𝛾). Then,  

Re {(𝐹1,0
′ (𝑧)

𝑒𝑖𝜃𝑧((𝐹1,0
′ (𝑧))

𝐹1,0(𝑧)
−  𝛾)}>𝛽 |(𝐹1,0

′ (𝑧)
𝑒𝑖𝜃𝑧((𝐹1,0

′ (𝑧))

𝐹1,0(𝑧)
) − 1| 

which is the product of a combination of geometric expression for bounded turning function and spiralike class of order 𝛾. 
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which is the product of a combination of geometric expression for bounded turning function and starlike class of order 𝛾 

 (see [1,6,7,8,9] among others). 

 

Lemma  (2.4): Let g be sigmoid function of the form (1.1). Also, let 𝜑(z) = 2g(z) such that 
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Then 𝜑 (𝑧) ∈ 𝑃, |𝑧| < 1 where P is the class of Caratheodory functions and 𝜑(𝑧) denotes the celebrated sigmoid functions 

(see [10]).  

 

Lemma (2.5) Let 
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Then, | 𝜑(z)| < 2 (see [10]). 

Lemma (2.6):  Let 𝜑 (𝑧) ∈ 𝑃 and is starlike, then it is a normalized univalent function of the form (1.2) (see [2]). 

Remark: Suppose that k = 1 and also let ,1)(
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This result is the best possible (see[10]) 

   

3.0 MAIN RESULT  
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is analytic and has a positive part in U. So, we have that 
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(3.11),(3.12) and (3.13) complete the proof. 

Theorem 3.14: Let ...
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Corollary 3.20: Let ...
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Remark: 

For recent articles on Fekete-Szego problem, interested readers can refer to [11], [12], [13] among others. 
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