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The Assignment Model 

There are n machines M1, M2, M3, …, Mn. And n different jobs J1, J2, ..., Jn. 

The jobs are to be assigned to these machines. The machine cost for each job 

depends on the machine to which it is assigned. Each machine can work only on one 

job. The problem is to assign the jobs to the machines to minimize the total cost of 

machining. 

Number of possible assignment = n! 

If n = 5, then 5! = 120 ways 

 

The Linear Programming Formulation of the Problem 

 

Decision variables 

 Xij  job i is assigned to machine j 

 

Objective Function 

 Minimize Z = Σn
j=1 Σ

n
i=1  Cij Xij 

 

Constraints 

 Σn
j=1 Xij =1  i= 1, 2… n 

 Σn
i=1 Xij =1  j= 1, 2… n 

Xij =1  if the job i is assigned to the machine j 

 Xij =0  other wise 
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The Assignment Algorithm (Hungarian Algorithm) 
 

It is the most efficient way or solving the assignment problem. It is based on 

the idea that if a constant is added or subtracted from any row or column the 

optimal assignment is not affected. 

  

The Algorithm Steps 
 

1. Subtract the smallest value in each column from all the values in that column. 

2. Subtract the smallest value in each row from all the values in that row. 

3. Note: step 1 & 2 will produce a cost matrix containing at least one zero 

element in each row or column. 

4. Determine a feasible assignment using the cells with zero cost. I this is 

possible stop, as optimal solution is found. This step is done as follows: 

 Determine the number of lines required to cover all zeros. 

 If the number of lines is equal to n, stop (This is the optimal 

assignment). 

 If the number of lines is less than n then go to (4). 

5. Subtract the smallest value not covered with lines from all uncovered values 

and add it to the value at the intersection of the lines then go to (3). 

6. Note: Obtain the minimum cost from the original table. 

 

Example 1: 

Solve the following assignment problem. 
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Solution 

 

 

 

 

 

 

 

 

 

 

 

 

The optimal assignment is X12, X21, X33 

Job1 is assigned to machine2 

Job2 is assigned to machine1 

Job3 is assigned to machine3 

The cost = 10 + 9 + 8 = 27$ 

Example 2: 

Solve the following assignment problem. 

 

Solution 
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The optimal assignment is X15, X22, X33, X44, X51 

Job1 is assigned to machine5 

Job2 is assigned to machine2 

Job3 is assigned to machine3 

Job4 is assigned to machine4 

Job5 is assigned to machine1 

The cost = 3 + 4 + 2 + 5 + 3 = 17$. 


