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Abstract—In this paper we try to depict an easy approach to solve an Assignment problem by a new method 

called as allocation method which is very easy compared to the ancient methods and a numerical example is also 

illustrated to explain the method.  
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INTRODUCTION 
 

Operations research is a statistical tool which was developed during the World War II by the military 

management of the United Kingdom. A large group of scientists were called from all over the country to 

give a research plan to analyze the situation and develop a strategy to meet the requirements of the war. 

After the World War II these techniques were applied to various fields .Operations research was 

developed as a science. In today’s world these techniques are applied in each and every field to meet the 

requirements to solve a problem. 

 

Assignment problem is a special type of linear programming problem which deals with the allocation of 

the various resources to the various activities on one to one basis. It does it in such a way that the cost or 

time involved in the process is minimum and profit or sale is maximum.It is also a method of allocating 

organizational resources. The assignment method is used to determine what resources are assigned to 

which department, machine or center of operation in the production process. This method is used to 

allocate the proper number of employees to a machine or task, and the number of jobs that a given 

machine or factory can produce. The assignment method is actually used for other purposes besides 

production allocations. It can be employed to assign the number of salespersons to a given territory or 

territories. It can also be used to match bidders to contracts and assign other relevant components of 

business to each other.  

 

Assignment becomes a problem because each job requires different skills and the capacity or 

efficiency of each person with respect to these jobs can be different .This gives rise to 

cost differences. If each person is able to do all jobs equally efficiently then all costs will 

be the same and each job can be assigned to any person. 

 

Though these problems can be solved by simplex method or by transportation method but assignment 

model gives a simpler approach for these problems. 

 

Mathematical Formulation 
Let there be n jobs which are to be assigned to n operators so that one job is assigned to only one 

operator.  

i = Index for job, i = 1, 2, … n  

j = Index for operators, j = 1, 2, … n 

Cij = Unit cost for assigning job ‘i’ to operator ‘j’ 

   Xij    = 1 if job i is assigned to operator j 
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                 =    0 Otherwise  

The objective is to minimize the total cost of assignment. If job I is assigned to operator 1, the cost is 

(C11X11). Similarly, for job 1, operator 2 the cost is (C12X12). The objective function is: 

                     Minimize =∑ ∑ Cij Xij �
�	


�
�	
                  …(1) 

 

Since one job (i) can be assigned to any one of the operators, we have following constraint set: 

                      ∑n
i=1 Xij = 1; for all j; j = 1, 2 ... n              …(2) 

Similarly for each operator, there may be only one assignment of job. For this, the constraint set is: 

                      ∑n
i=1 Xij = 1; for all i; i = 1, 2 ... n              …(3) 

The non-negativity constraint is: 

                      Xij > 0                                                      …(4) 

                     Minimize Z = ∑n
i=1 ∑n

j=1 Cij Xij  

Subject to      ∑n
i=1 Xij = 1; for all j;j = 1, 2, ... n 

                     ∑n
j=1 Xij = 1; for all i;i = 1, 2, ... n 

                     Xij >  for all i and all j. 

 
 

Machines Jobs 

J1   J2   --------Jn 

Availability 

M1 C11 C12---------C1n 1 

M2 C21  C22--------C2n 1 
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. 

. 

  

Mn Cn1  Cn2-------Cmn 1 

Requirement 1     1    ---------1  

 

Allocation Method: 
The steps involved in this method are stated as follows 

Step1 

Construct the assignment table for the given assignment problem. 

Step 2 

In the table check the least time and make an allocation and further allocations cannot be made in that 

column and that particular row. 

Step 3 

Proceed in the same manner as in step 1 and make allocations until all the rows and columns are 

completed. 

Step 4 

Once all the rows are completed check whether every row has an allocation or not and if so then proceed 

to step 5 otherwise go back to step1 

Step 5 

Calculate the total time cost by adding up all the allocated costs which gives the minimum time taken by 

the given problem. 

 

Problem 
A Company has four men available for work on four separate jobs. Only one man can work on any one 

job. The cost of assigning each man to each job is given in the following table. The objective is to assign 

men to jobs in such a way that the total cost of assignment is minimum. 

Job  

Person  1  2  3  4  

A  20  25  22  28  

B  15  18  23  17  

C  19  17  21  24  

D  25  23  24  24  

 

Step 1 

In the table the minmum value i.e 15 is in 1st column and 2nd row make an allocation here and further 

allocations are avoided in this particular row and column. 

Step 2 
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The next minimum element in the table is 17 which is  in 2nd row 4th column and 3rd row 2nd column since 

2nd row is already assigned we make allocation in 3rd row 2nd  column 

Step3 

The  next minimum element in the table is 22 which is in 1st row 3rd column the next allocation is done 

here. 

Step 3 

In a similar way make assignments in the table until all the rows and columns are completed. 

The final table after all the assignments is as follows 

Jobs 

Person 1 2 3 4 

A 20 25 22 28 

B 15 18 23 17 

C 19 17 21 24 

D 25 23 24 24 

 

 

 

Person       Job      Time 

A                3           22 

B                1           15 

C                2           17 

D               4           24 

 

The total time taken to complete the work is 22+15+17+24  =  78 minutes 

The above time is equal to the time allocated by any of the standard methods. 

 

Conclusion 

 
This is an easy method to find the solution which does not involve many complicated calculations and the 

answers are also very much appropriate on comparison with the standard methods. 
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