
 

10 XII December 2022

https://doi.org/10.22214/ijraset.2022.47874



International Journal for Research in Applied Science & Engineering Technology (IJRASET) 
                                                                                           ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.538 

                                                                                                                Volume 10 Issue XII Dec 2022- Available at www.ijraset.com 
     

554 ©IJRASET: All Rights are Reserved | SJ Impact Factor 7.538 | ISRA Journal Impact Factor 7.894 | 

Application of Numerical Nonlinear Optimization 
Problems 

 
Dr. Raveendra Tammanna Pattar 

HOD &  Associate Professor, Commerce BHS Arts & TGP Science College, Jamkhandi, Karnataka, India. 
 
Abstract: In this paper develops a method based on fuzzy logic for solving linear approximation relationship nonlinear 
optimization problems. In the proposed method, the nonlinear objective function as well as the constrained functions forming 
the feasible regions is linearly approximated about an initial feasible point by Taylors Series and then the nonlinear optimization 
problem is approximated to a linear optimization problem or a linear programming problem. The concept of fuzzy decision 
making is iteratively applied to find the fuzzy optimal solution of the problem. 
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I. INTRODUCTION 
In this paper, we develop a solution method for solving linear approximation relationship constrained nonlinear optimization 
problems by using the concept of fuzzy logic. We consider a constrained nonlinear optimization problem. The nonlinear objective 
function as well as the constrained functions forming the feasible regions is linearly approximated about an initial feasible point by 
Taylors Series and then the nonlinear optimization problem is approximated to a linear optimization problem or a linear 
programming problem. The concept of fuzzy decision making [e.g. see Bellman & Zadeh (1970), Warners (1987), Feng (1987), 
Zhang et.al. (2013), Chamani et.al. (2013)] is iteratively applied to find the fuzzy optimal solution of the problem. 
In Sec. 5.2, we consider the procedure for obtaining the initial feasible solution. In Sec. 5.3, the solution method of the problem is 
investigated. An iteration algorithm is also developed. In Sec. 5.4, a physical numerical example is shown to illustrate the 
efficiency of the proposed problem. 
 
A. Calculation of Initial Feasible Point 
In this section, we consider a method of finding an initial feasible solution of a given system of constraints. A common method 
used in many practical situations is “trial and error” method [Walsh (1977)]. 
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The minimization of Z is otherwise unconstrained. When the value of Z has been reduced to zero, a feasible point has been found. 
An obvious way of dealing with equality constraints is to use them to eliminate one or more variables with caution, from the given 
problem. 

An alternative method for finding the feasible starting point can be used as given below: 

i) Write the constraints of (5.2.1) in the form  
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B. Mathematical Formulation and Solution Procedure Based on Fuzzy Decision Making Concepts 
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Now our problem is to construct a fuzzy LP model which is to be solved iteratively. 
Before we construct a specific model of linear programming in a fuzzy environment it should have become clear that a fuzzy linear 
programming is not uniquely defined type of model but that many variations are possible, depending on the assumptions or features 
of the real situation to be modelled. 
First of all we assume that the objective function should reach some aspiration levels which might not even be defined crisply. Thus, 
we might want to improve the present cost situation considerably and so on. 
Secondly, we accept small violation of constraints but also attach different degrees of importance to violations of different 
constraints. 
Here, we shall present a model that is particularly suitable for the type of linear programming model (5.3.4) in fuzzy environment 
which seem to have some advantages [Werners (1987)]. Werner (1987) suggested the following definition. 
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We extend the above definition as follows: 
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By applying the concept of fuzzy decision set  D~  [see Bellman & Zadeh (1970)], the membership function of  D~  is defined as 
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II. ALGORITHM 
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III. NUMERICAL EXAMPLE 
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