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ABSTRACT. Assignment model is a way that contributes in achieving the perfect use of available resources, the goal of it is 

getting most profit or decreasing cost or time, many processes can be done such as (jobs, workers), in a way of distributing it to 

the available resources which only one process is specified to every type of facility (available resources like machines). In this 

research, there are two methods for solving the assignment model, by making questionnaire form for certain professors in the 

accounting deportment of  Al-Esraa university college, the assignment model has been solved by using two algorithms and the 

results are equal. 
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1. INTRODUCTION : 

The assignment model is considered as special case of the linear programming problems, and includes a numerous 

possible solutions. We can use these special algorithms in many problems that need administrative decision for 

specializing group of people to do certain jobs, for example we get the most productive output from these people, or 

we get the job done in minimum time and best efficiency available, the basic formula for assigning and specializing 

problems is the presence of a number of people or a number of workers that will get the job done in the best possible 

way.  

 
2. THEORETICAL FRAMEWORK: 

We can represent the assignment model in the existence of numerous (n) different jobs (could be jobs, places, 

services, … etc. ), symbolizing for job with (j) by using worker (could be employee, machine), does the job , which 

there is a number (m) of works, and the worker can do any job (j), and cost (or time) of doing the job will differ 

from one worker to another, there are many forms of assignment model: [1]  

1- The objective function can be in minimization state, therefore we can specify certain workers to do 

certain job, and the time or cost required to do this job must be as minimum as possible. 

2- The objective function can be in maximization state, in this case we specify one worker to do certain 

job to maximize the profit. 

3- If the assignment model which represents time matrix or non-square time matrix, we must add dummy 

rows or dummy columns.  

4- If the job is difficult to be done by a specific machine nor facility, we mark them. 
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 assuming the (xij) is the number of units by assigning the persons (ith) to do a job (jth),[4] 

 

 

 

Xij = 

 

 

 

 

The objective function is: 

Max or Min Z =  ∑ ∑ 𝑡𝑖𝑗𝑥𝑖𝑗
𝑛
𝑗=1

𝑚
𝑖=1  

Subject to : 

                           ∑ 𝑥𝑖𝑗 = 1     𝑛
𝑗=1                           𝑖 = 1,2, … , 𝑚 

                           ∑ 𝑥𝑖𝑗 = 1     𝑚
𝑖=1                           𝑗 = 1,2, … , 𝑛 

 

In the case of balancing , when the required tasks that need to be done equal number of workers that will do the 

tasks which means  
∑ ∑ 𝑥𝑖𝑗 = 𝑛 = 𝑚 𝑛

𝑗=1
𝑚
𝑖=1   

In the case of unbalancing n ≠ m we can convert to the balancing state by adding an imaginary  factor (or more) in 

case m < n , or adding a job (or more) in case m > n . 

 

 

3. APPLIED FRAMEWORK: 

For the implementation of assignment model, a questionnaire form has been used of six professors in the accounting 

department of Al-Esraa university college, to find out the specific time for each lecture preparation of six chosen 

subjects, and the time required for the preparation of each subject is given in the matrix time 

 

Lectures Jobs 

J1 J2 J3 J4 J5 J6 

L1 2 3 2 6 3 3 

L2 4 5 3 4 4 3 

L3 4 5 4 3 3 3 

L4 2 3 3 4 3 3 

L5 4 4 5 4 5 5 

L6 3 4 3 4 3 3 

 

3.1 First method: Algorithm to solve assignment method: [2] 

By using this method we follow the next steps: 

1- Subtract the smallest value of each row from the corresponding row. 

2- Subtract the smallest value of each column from the corresponding column. 

3- If the row has one zero only then specify it to the corresponding row and remove the corresponding row and 

column after distribution. 

4- If the matrix has more than one zero then find the successor and compare to the highest value and specify the 

zero. 

5- Do again (3), (4) and figure the optimal solution. 

 

1      If (i) person is assigned to (j) job 

0      If (i) person is not assigned to (j) job 
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Step (1): Appling 1, 2 to obtain following matrix time 

Lectures Jobs 

J1 J2 J3 J4 J5 J6 

L1 0 1 0 4 1 1 

L2 1 2 0 1 1 0 

L3 1 2 1 0 0 0 

L4 0 1 1 2 1 1 

L5 0 0 1 0 1 1 

L6 0 1 0 1 0 0 

  

Notice the position of zero: 

Row Column 

L1 J1 , J3 

L2 J3 , J6 

L3 J4 , J5 , J6 

L4 J1 

L5 J1 , J2 , J4 

L6 J1 , J3 , J5 , J6 

Assign L4                 J1 = 2, and  remove corresponding row and column of above matrix 

  

Step (2): Reduced matrix time after row and column reduction 

Lectures Jobs 

J2 J3 J4 J5 J6 

L1 1 0 4 1 1 

L2 2 0 1 1 0 

L3 2 1 0 0 0 

L5 0 1 0 1 1 

L6 1 0 1 0 0 

 

Notice the position of zero: 

Row Column 

L1  J3 

L2 J3 , J6 

L3 J4 , J5 , J6 

L5 J2 , J4 

L6 J3 , J5 , J6 

Assign L1                 J3 = 2, and  remove corresponding row and column of the above matrix  
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Step (3): Reduced matrix time after row and column reduction 

Lecturess Jobs 

J2 J4 J5 J6 

L2 2 1 1 0 

L3 2 0 0 0 

L5 0 0 1 1 

L6 1 1 0 0 

 

Notice the position of zero: 

Row Column 

L2 J6 

L3 J4 , J5 , J6 

L5 J2 , J4 

L6 J5 , J6 

Assign L2                 J6 = 3, and  remove corresponding row and column of the above matrix time 

 

Step (4): Reduced matrix time after row and column reduction 

Lectures Jobs 

J2 J4 J5 

L3 2 0 0 

L5 0 0 1 

L6 1 1 0 

 

Notice the position of zero: 

Row Column 

L3 J4 , J5  

L5 J2 , J4 

L6 J5  

 

Assign L6                 J5 = 3 , , and  remove corresponding row and column of the above matrix time 

 

 

Step (5): Reduced matrix time after row and column reduction 

Lectures Jobs 

J2 J4 

L3 2 0 

L5 0 0 

Assign L3                 J4 = 3  and L5                 J2 = 4  
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So the Minimal assignment time = ∑ ∑ 𝑡𝑖𝑗𝑥𝑖𝑗
𝑛
𝑗=1

𝑚
𝑖=1   = 2 + 2 + 3 + 3 + 3 + 4 = 17 

 

               

3.2 Second method: Algorithm to solve by proposed method [3] 

This method solves the assignment model which is different from the first (preceding) method, which as follows: 

1- According to the general formulation of assignment model, we can modify the model into a graph theory. 

2- The minimum time must be selected between the workers and the tasks. 

3- Delete the selected edge with their nods. 

4- Do again the prior steps to get each worker implemented with only one task. 

5- Find the objective function. 

6- When more than one edge occur which has the same time, we try to get numerous  solutions and figure out 

the objective function for each solution and take the minimum value of the objective function.  

Step (1):  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Min time  L4                 J1 = 2  , delete L4 and J1 
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Step (2):  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Min time  L1                 J3 = 2  , delete L1 and J3 

 

 

Step (3): 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Min time  L2                 J6 = 3  , delete L2 and J6 
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Step (4):  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Min time  L6                 J5 = 3  , delete L2 and J6 

 

Step (5):  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Min time  L3                 J4 = 3  , , delete L3 and J4 

 

Step (6): 
 

 

 

 

 

 

 

 

 

 

 

 

 

Min time  L5                 J2 = 4 

 

Total minimum time is  ∑ ∑ 𝑡𝑖𝑗𝑥𝑖𝑗
6
𝑗=1

6
𝑖=1  = 2 + 2 + 3 + 3 + 3 + 4 = 17 
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4. COMPARISON:  

problem First method Second method 

Minimum time in hours 17 17 

 

5. CONCLUSION : 

Throughout our progression, it appears that the first and the second methods in solving the assignment model led to 

identical results of the objective function, the minimal assignment time is (17) hours, we can use assignment model 

in case of existence (n) workers for preforming (n) tasks. 
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