
Journal of Science-FAS-SEUSL (2025) [Volume 06, No.1]  

ISSN: 2738-2184 

 

1 
 

An innovative method for solving assignment problems in linear 

programming 
 

A.M.F.S. Sino
*
 and Y. Raviraj 

Department of Mathematical Sciences, Faculty of Applied Sciences, South Eastern University 

of Sri Lanka, Sammanthurai 

*
sihathasino@gmail.com 

 

 

Abstract 

The Assignment problem represents a specific type of linear programming transportation 

problem. The goal is to find new method to allocate a specific number of resources to an 

equal number of activities while minimizing costs or maximizing profits. It’s crucial to 

address this topic in real life situations for example production planning, particular job tasks, 

economic etc. In our analysis, we have examined both the conventional method (Hungarian 

method) and the past proposed methods. After thoroughly examining these methods, We have 

put forward a novel alternative approach for directly determining an optimal solution for an 

Assignment problem. We tested the newly proposed method using several numerical 

examples and compared the results with the standard method. The comparison results indicate 

that both methods produce the same optimal solution. However, the alternative method 

achieved the optimal solution in fewer steps. The best thing about this approach is that it only 

involves basic arithmetic and logical computations. The data was analysed and resolved using 

statistical software “TORA”, yielding comparable results. The numerical examples clearly 

demonstrate the effectiveness of the new method. This novel method not only improves 

computational efficiency but also enhances flexibility, making it applicable to both balanced 

and unbalanced Assignment problems. 
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Introduction 

The Assignment problem is a fundamental combinatorial optimization problem in the field of 

optimization (Operational research) in Mathematics. It’s like a specific instance of a 

transportation problem, where the assignees act as sources and the tasks serve as destinations. 

In this problem, it is ensured that each assignee is assigned exactly one task, so every source 

has a supply. Similarly, each task is performed by exactly one assignee, ensuring that every 

destination has a demand. The task should be assigned in a manner that maximizes or 

minimizes the overall effectiveness. In an assignment problem, it’s crucial to have the same 

number of assignees as tasks. This ensures that each assignee is responsible for one and only 

one task. 

The issue with assignment arises from the fact that the available resources, such as personnel 

and machinery, exhibit different levels of efficiency when carrying out various tasks. Hence, 

the cost, profit or time required for performing various activities varies. This raises the 

question of how to optimize the assignment in order to achieve the given objective. 

The problem is called the assignment problem because it involves allocating a certain number 

of jobs to an equal number of people in a way that minimizes the total cost, considering the 
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cost of assigning each job to each person. It’s clear that while everyone may have the ability 

to do any job, the solution to the problem should assign only one job to each person. 

 

The Assignment problem has various practical applications in allocation and scheduling. For 

instance, it can be used to assign sales people to different regions, allocate jobs to machines, 

assign clerks to various checkout centers, schedule physicians and medical staff in the out- 

patient department of large hospitals, assign workers to jobs and allocate products to factories. 

The Hungarian method for solving Assignment problems was developed and published in 

1955 by H.Kuhn. The method was named the “Hungarian method” in honor of two Hungarian 

mathematicians, D.Kong and J.Egervary, whose earlier works served as the basis for this 

method. Therefore, it is commonly referred to as the Hungarian method of Assignment model. 

The method plays a crucial role in decision making theory. 

In 1981, D.F.Bertsekas conducted a study on an Assignment problem and proposed a new 

algorithm for its solution. In 2007, S.Anushman and T.Rudrajit successfully addressed the 

Assignment problem by employing scientific algorithms and simulated annealing.  Numerous 

researchers have proposed various methods for addressing Assignment problems, including 

contributions from S.Sudha and D.Vanisiri in 2010, A.R.Kumar and S.Deepa in 2015, 

H.D.Afroz and M.A.Hosseinn in 2007 and M.Mismarin in 2020. 

Here a simpler heuristic approach is suggested for finding an optimal solution with fewer 

iterations and straightforward computations. If the number of assignees does not match the 

number of tasks (i.e M does not equal N), we need to transform this problem into a standard 

Assignment problem with an equal number of assignees and tasks. To accomplish this, we 

will generate dummy assignees or dummy tasks. 

When the number of assignees is greater than the number of tasks (M>N), we should generate 

(M-N) dummy tasks to ensure that there are M assignees and M tasks. The cost for assigning 

the dummy task should be set to zero to ensure that the objective function remains unchanged. 

When there are more tasks than assignees (N>M), we can address this by introducing (N-M) 

dummy assignees with zero cost. 

Formulation of the problem 

Given M assignees and N tasks, our objective is to allocate each assignee to a single task in a 

way that minimizes the overall assignment cost. To express this concept mathematically, we 

can define the following symbols: 

 i → row number representing the i
th 

task 

 j → column number representing j
th 

assignee 

 Cij → cost of assigning the i
th

 task to the j
th

 assignee 

 Xij = 1 if the i
th

 task is assigned to the j
th

 assignee 

      = 0 otherwise 

The problem can be stated as: 

Minimize the total cost of function ∑ ∑        
   

 
    

Subject to the following constraints:  
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               ∑     
    = 1,    i = 1,2,…,N 

               ∑     
    = 1,    j = 1,2,…,N 

               Xij = 1 or 0,     i = 1,2,…,N ,  j = 1,2,… 

Methodology 

This method is applicable to square matrices. 

Step 1: Set up cost matrix 

 Set up cost matrix for the problem, ensuring it is a square matrix. If it is not, add 

dummy rows or columns with zero cost to make it square. 

 

Step 2: Row and Column reduction 

 Perform row reduction by subtracting the smallest value in each row from all the 

elements of corresponding row. 

 Then, perform column reduction by subtracting the smallest value in each column 

from all the elements of corresponding column. 

 

Step 3: Calculate row differences 

 For each row, find the two largest values, compute their difference and note it next to 

the end of particular row. 

 Identify the row with largest difference and mark the smallest value in the 

corresponding row. If there are same largest values check the smallest value in those 

rows and select the minimum among those values. 

 

Step 4: Mark and cover 

 Draw horizontal and vertical lines through the selected value, covering its row and 

column. 

 Repeat steps 2 and 3 until all rows exhausted. 

 Sum the marked values to find the total cost. 

 

Step 5: Do similar step 2 to step 4 for column. 

Step 6: Find the Minimum cost of the values which we obtained in step 3 and step 4. 

 

 

Results and Discussion 

The Optimal solution has obtained using Hungarian method and the proposed method. And 

the optimal solution has been derived by the MATLAB software to compare the solutions. 

 

 Numerical Example 1  

        (Gupta,P.K, 1987. Linear Programming and Theory of Games, Page number 540)   
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                             (

        
        
        
        

) 

 

Applying Hungarian method to solve Example 1 

 Select the row minimum  

           

                            (

        
        
        
        

)

  
  
  
  

                         

 

 Subtract the row minimum from every element of corresponding row and select 

column minimum  

     

                               (

    
    
    
    

)  

                              1    0    0     4  

 

 Subtract column minimum from every element of corresponding column    

                              

                            (

    
    
    
    

) 

 

 Find the  solution        

 

                           (

    
    
    
    

) 

 

From the zero assignment we get the following option assignments. 

                        (1,2), (2,1), (3,4), (4,3) 
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Minimum of assignment problem is 11+13+14+11=49 

 

Applying Proposed method to solve Example 1 

 

 

 Select the row minimum    

       

                            (

        
        
        
        

)

  
  
  
  

 

 Subtract the row minimum from every element of corresponding row and select 

column minimum  

              

                          (

    
    
    
    

)                 

                                1    0    0     4        

 Subtract column minimum from every element of corresponding column      

 

                              (

    
    
    
    

) 

Using rows: 

 Choose the minimum element and next minimum element of each row and calculate 

the difference 

 

                              (

    
    
    
    

)

 
    
 
 

   
   
   
  

 

                Total cost of assignment is 11+13+14+11=49 

Using columns: 

 Choose the minimum element and next minimum element of each column and 

calculate the difference 
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                            (

    
    
    
    

) 

3 0    0     0 

*    2    0     0 

                               *    *    0     1 

 

               Total cost of assignment is 11+13+14+11=49 

               Minimum of both is 49. The solution = 49 

TORA Software solution 

 

                                                                Table 1 

 

 Numerical Example 2  

       (Gupta,P.K, 1987.Linear Programming and Theory of Games, Page number 566)     

                             

(

 
 

          
       
        
          
         )

 
 

 

 

Applying Hungarian method to solve Example 2 

 Select the row minimum  
   

                            

(

 
 

          
       
        
          
         )

 
 

  
 
 
  
 

                                              

 Subtract the row minimum from every element of corresponding row and select 
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column minimum     

                          

(

 
 

       
      
      
       
       )

 
 

 

                                0     0    9      12     0  

 Subtract column minimum from every element of corresponding column      

           

                            

(

 
 

     
     
     
     
     )

 
 

 

 

 Find the solution 

                           

(

 
 

     
     
     
     
     )

 
 

 

 

From the zero assignment we get the following option assignments. 

        (1,5), (2,3), (3,4), (4,2), (5,1) 

Minimum of assignment is 10+10+20+10+10=60 

 

Applying Proposed method to solve Example 2 

 

 Select the row minimum  

 

                             

(

 
 

          
       
        
          
         )

 
 

  
 
 
  
 

 

 

 Subtract the row minimum from every element of corresponding row and select 
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column minimum 

               

                          

(

 
 

       
      
      
       
       )

 
 
               

                                0     0    9      12     0       

                                                                                  

 Subtract column minimum from every element of corresponding column 

  

                              

(

 
 

     
     
     
     
     )

 
 

 

Using rows: 

 Choose the minimum element and next minimum element of each row and calculate 

the difference 

 

                              

(

 
 

     
     
     
     
     )

 
 

 
 
    
 
 

  
   
   
   
  

 

 
 
 
 
 

  

 

The total cost of assignment is 10+10+20+10+10=60 

        

Using columns: 

 Choose the minimum element and next minimum element of each column and 

calculate the difference 

 

 

                       

(

 
 

     
     
     
     
     )

 
 

       

                          0     0    0    3    1      

                          2     0    6    *    1           
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                          2     0    *    *    4 

                          2     0    *    *    * 

 

The total cost of assignment is 10+10+20+10+10=60 

Minimum of both is 60.   

The solution = 60 

 

TORA Software solution 

 

                                                                Table 2 

 

The optimal solutions are calculated by using Hungarian Method, TORA Software and 

Proposed method. In above all, we can see that all the solutions from different methods are 

same for problems but proposed method is very easier to get solutions than Hungarian 

Method. The proposed method has calculations but the calculations are lesser than Hungarian 

method with a few number of steps. We tried so many examples and got the same optimal 

solution. 

Conclusion 

In this study, a new simple approach for finding solution of Assignment problem is 

introduced and we also illustrated this method numerically. The proposed method gives 

solutions same as the Hungarian method solutions and TORA Software solutions. Proposed 

method is very easier to get solution than Hungarian method. The new method can be 

applicable to all kind of assignment problem. The newly proposed method is very easy to 

understand it will be also easy to implement in the real field which will be very helpful for 

decision makers.  
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