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Abstract: The manifold non-linear programming problems (NLPP) are dealt by people in their daily routines in the form of real 

time uses. The non-linear problem could deliver a remedies on the problems that require decision making, for instance corporate 

planning as well as finance, production and marketing, sales and inventory etc. this makes the fractional programing a research 

area of predominance. The fractional programming in transportation problem of disposing a one type of goods to various endpoint 

with varying quantities would enable to identify probable solution at a minimized cost and duration. The paper with the research 

study on the one such NLPP is coined as the fractional-quadratic transportation problem. (FQTP). The NLPP are highly popular 

since they deliver a supreme depictions of distribution problems for the real-life applications were the transportation cost remains 

changing. The proposed strides in the paper emphasis on deducing the solutions that are optimal for such difficulty. The proposed 

algorithm is examined with the numerical instance to demonstrate the proficiency of the algorithm and its benefits in the 

transportation structure belonging to different area of application  
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1. Introduction 

The decision making in the real life causes people to much confusion as there are numerous of solution 

encompassed with pros cons are available nowadays. As people always aim for a cost effective solutions 

with heightened performance, the optimization structure including the objective functions is utilized. In 

case of a production unit the objective function cloud be a loss or a profit observed as result of planning 

under taken in finance and corporate or either sales or inventory or even something that is about the planning 

involved in the production or the marketing. In most cases the solution are devised using the fractional 

programming due to its supremacy in arriving to a perfect solution. It enables to achieve a cost effective 

solution for transporting   as single type of goods available at various areas to various end points at a 

reasonable duration.  
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All types of research in the area fall under scope of framing a method to identify a remedy or applying the 

remedy identified to achieve a proficient performance. With scope of limiting the or reducing the functions 

that are linear, according to the restrictions of the traditional transportation problem the author Mustafa, et 

al [1] devised a steps to attain the primary solutions for the similar problems such as the “Vogel’s 

approximation method”. Satya et al [2] put forward an objectives to be handled in the “transportation 

problem” to reduce the overall cost and the time taken for the completing the transportation.  

 

Figure.1 Application of fractional Programming [4] 

Basu,M., et al [3]  designed the model to obtain an optimal trade off with reasonable cost and time for 

managing the “fixed charge bi-criterion transportation problem”  Schaible, et al [4] discusses the “ three 

different types of the multi ratio  fractional programs, (i) the maximization of the smallest ratios, (ii) 

maximization of sum ratios and the multi-objective fractional programs and the latest advancements were 

examined to identify the open problems in it. Venkata S et al [5] took into consideration the dual functions 

that are non-linear as well as the restrictions in the probabilistic. The author Stancu-Minasian et al [6] 

elaborated the “procedures and the theory and the applications”. M. H. Ifeyinwa et al [7] devised an OBJ-

FUNC with the adding the linear as wells as the fractional-linear function.  

Kavita, et al [8] proposed the  model with the OBJ-FUNC formed with the linear and the fractional 

functions. Narayanamoorthy, S., et al [9] put forth the “decomposition strategy to solve the transportation 

problem using the fuzzy system forming the OBJ-FUNC as FFOF” Smys, S.,et al [10] put forth the 

"Efficient topology control in wireless networks using minimum Backbone updates." Rahimunnisa et al 

[11] devised the "Hybridized Genetic-Simulated Annealing Algorithm for Performance Optimization in 

Wireless Adhoc Network."  Pandian, A. P et al [12] “Artificial Intelligence Application in Smart 

Warehousing Environment for Automated Logistics.”  Ananthi, J. Vijitha, devised the "A Peer to Peer 

Overlay Approach for Topology Maintenance in Wireless Networks." 
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2. Proposed Design of FQTP  

The section is about the mathematical formulation of the FQTP and the proposed algorithm in managing 

the transportation problem.  

2.1. Mathematical Design  

The Design put forth considers goods available in different source (𝐴) with varying quantities. The amount 

of goods in the Xth source is denoted as 𝑎𝑥( 1 … … 𝐴) and the demand in the Yth destination 𝐷 is denoted 

as 𝑑𝑦( 1 … … 𝐷), so the 𝐺𝑥𝑦  is the amount of goods transported form Xth source to the Yth destination.  The 

actual and the standard cost of the transportation from the source to the destination is denoted as the 𝐴𝐶𝑥𝑦 

and 𝑆𝐶𝑥𝑦 respectively. The FQTP is mathematically indicated as shown in equation 1 -4  

=  
[∑ ∑ 𝐴𝐶𝑥𝑦 𝐺𝑥𝑦𝐷

𝑦=1
𝐴
𝑥=1 ]

2

[∑ ∑ 𝑆𝐶𝑥𝑦 𝐺𝑥𝑦𝐷
𝑦=1

𝐴
𝑥=1 ]

2            (1) 

The limitations are designed as  

∑  𝐺𝑥𝑦 =𝐷
𝑦=1   𝑎𝑥  (𝑥 = 1 … … 𝐴)    (2) 

∑  𝐺𝑥𝑦 =𝐴
𝑥=1   𝑑𝑦 (𝑦 = 1 … … 𝐷)                                       (3) 

So the  

∑ 𝑎𝑥  = 𝐴
𝑥=1 ∑  𝑑𝑦(𝑥 = 1 … … 𝐴;𝐷

𝑦=1  𝑦 = 1 … … 𝐷)  (4) 

The mainly the design scopes in delivering another remedy procedure replacing the conventional for the 

FQTP.  

The Steps below express the algorithm developed for the FQTP  
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2.2. Algorithm 

The proposed algorithm is provided for delivering optimal solutions for the FQTP is shown below in table 

.1 

 

Table.1 Proposed Algorithm for FQTP 
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3. Numerical Evaluation  

The performance of the above algorithm is examined using the real life application “the problem in shipping 

of goods” the logistics of the goods dispatching company with three various departments of processing. 

The processing is goods from three different ‘A’ has to reach ‘D’ and goods received from different sector 

is of different quality and quantity.  The main scope is estimate prefect transportation that reduces the 𝐴𝐶𝑥𝑦 

and 𝑆𝐶𝑥𝑦  of the shipping. The problem is defined mathematically using the equation 1 as  

=  
[∑ ∑ 𝐴𝐶𝑥𝑦 𝐺𝑥𝑦3

𝑦=1
3
𝑥=1 ]

2

[∑ ∑ 𝑆𝐶𝑥𝑦 𝐺𝑥𝑦3
𝑦=1

3
𝑥=1 ]

2  

And the limitations are formed using the equation 2—4  

∑  𝐺𝑥𝑦 =3
𝑦=1   𝑎𝑥  (𝑥 = 1,2,3) 

∑  𝐺𝑥𝑦 =3
𝑥=1   𝑑𝑦 (𝑦 = 1,2,3)   

∑ 𝑎𝑥  = 3
𝑥=1 ∑  𝑑𝑦

3
𝑦=1  If  𝐺𝑥𝑦 ≥ 0 

The table.2 below shows the details of the work centers and the manufacturing units.  

 

Table.2 Data Used 
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The primary solution, the two variables and the optimal solutions are obtained applying the algorithm the 

results observed is shown in the table.3 below , the two variables enable to determine the possible RE in 

order to form the loops.  

 

Table.3 Primary and Optimal Solutions  

The non-primary cells are estimated using the algorithm in table.1 and the optimal solutions is attained if 

∆𝑥𝑦≥ 0 else the negative  ∆𝑥𝑦 is estimated and the closed to loop is formed to enhance the solution. So the 

average cost for shipping was estimated to be around 2800 after the application of the algorithm. The output 

attained was compared with the prevailing method that is conventional and was found to superior than it. 

The figure. 2 shows the cost incurred by the application of the proposed method under three different cases 

and the cost incurred by the conventional method.  

The outcome achieved on the application of the proposed algorithm is highly proficient substantial for the 

cost optimization in the logistics/transportation issues compared to the conventional method. As the 

proposed method is a nonlinear fraction quadratic cost optimization for the transportation, it achieves 



Journal of Soft Computing Paradigm (JSCP) (2020)  

Vol.02/ No.02 

Pages: 92-100 

http://irojournals.com/jscp/  

DOI: https://doi.org/10.36548/jscp.2020.2.002 

 

  
 98       
ISSN: 2582-2640 (online) 

 
 

 

superior results than the prevailing linear programming.  The figure 2 provides the cost optimization 

achieved by the algorithm put forth.  

 

Figure.2 Cost Optimization 

4. Conclusion  

The optimization method developed applying the algorithm designed based on the fractional-Quadratic 

programming that is nonlinear, is basically to obtain the best outcomes for the FQTP. The algorithm mainly 

aims in minimizing the cost of transportation that is involved in the various applications, the numerical 

evaluation of the proposed algorithm was performed on the logistics of the goods dispatching company 

with three different source and the destination, the outcomes achieved in terms of optimal solution and cost 

showed that the proposed design outperforms the conventional.  The procedure is basically used for 

identifying the best possible outcomes for the FQTP with stable cost either in the dimension of three or 

two. 
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