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Abstract:  

Our motive is to study the Toeplitz matrices which contains components that are the coefficients of Bazilevič 

functions. In the present paper, it has been tried to find the maximum values (upper bounds) for initial four 

Toeplitz determinants. Our results will generalize the recent papers of Radhika et al. [1] and Thomas et al. [2].  
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1. INTRODUCTION:  

Suppose A is the class which contains functions having the format:  

  (1.1) 

and are also analytic in the open unit disk  =     z:  z 1. . Let S be the subclass of A containing univalent 

functions. Also, if   S then   0 inside  . In this work, for   S, the class N( ) of Bazilevič functions 

of type ; 0  1is considered, such that,  

 

 
 

where Dq is the q-derivative, which is given by:  

  (1.2) 

where   

 
Many researches (see [3], [4], [5], [6]) have studied different subfamilies of Bazilevič functions of type  and 

investigated many properties including their initial coefficient bounds. Toeplitz matrices are well studied in 

recent years. These matrices arise in almost all the branches of statistics and probability, image processing, 

pure as well as applied mathematics, queueing networks, quantum mechanics, time series analysis and signal 

processing, (see [7]). Toeplitz matrices have computational properties and are used in large range of 

determinant computations and disparate algorithms.  

 

The Toeplitz determinant (symmetric) is given by:  

 
 

Here we gain the upper bounds for the above determinantT p(i); p = 2,3;i =1,2,3.These elements of T p(i) are 

the coefficients of functions  (given by equation (1.1))belonging to the class of  

Bazilevič functions N(). To attain our main results, there will be use of the Lemma which is as follows:  

 

 
 

2. COEFFICIENT BOUNDS FOR TOEPLITZ DETERNINANTS:  

In the following theorems, we find upper bounds for the coefficient bodies T2(2) , T2(3), T3(1) and T3(2).  

 

Theorem 2.1: Let  be the function which is given by equation (1.1) belongs tothe class  

N(). Then,  



Coefficient Bounds For Determinant Of Toeplitz Matrices Containing Bazilevič Functions’ Coefficients  Section A-Research Paper 

 

Eur. Chem. Bull. 2023, 12(Special Issue 10), 4069 – 4082     4071 

 
Proof: If  is in the class N ( ) , then we have, 

 
 
By correlating the coefficients in equation given above, we get: 

 
 

Using equations (2.2) and (2.3), we obtain: 

 
 

By using lemma 1.1, it may be written that 22= 2+ − y(4-2) , hence with a constraining assumption we let 

01  =  2 . Using this inequation (2.4), the quadratic equation in term of y is obtained. 

 
 

Now applying the triangle inequality in above equation, we get: 

 
 

  



Coefficient Bounds For Determinant Of Toeplitz Matrices Containing Bazilevič Functions’ Coefficients  Section A-Research Paper 

 

Eur. Chem. Bull. 2023, 12(Special Issue 10), 4069 – 4082     4072 

Now differentiating  ( ,  ) with respect to  , we get: 

 
Or, 

 

 

 

 
 

This in equality is sharp for the functions, 

 
 

Hence the theorem is proved.  
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