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ABSTRACT 

The assignment problem is a special case of the linear programming problem in the industrial, business, education, and 

assignment problems that we often find in everyday life. The assignment problem addresses issues related to the optimal 

assignment from a variety of productive and different levels of efficiency. This research discusses the assignment 

problem by using a new method namely the Transportation Vogel’s Approximation Method (TVAM). The TVAM 

Method is a method to solve the assignment problem without having to check the optimality. In general, the TVAM 

method algorithm is to determine the smallest value of each row or column, allocate the largest penalty so that demand 

is reduced and the supply has been isolated, then calculate the cost of transportation. From the results of this study, to 

determine elective courses in Islamic Higher Education with the minimum operational cost is $ 81. 
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1. INTRODUCTION

Operation research is the utilization of logical

strategies to tackle issues that emerge in the execution of 

exercises so the utilization of assets can be ideal and 

productive. Ideal outcomes are gotten by utilizing 

advancement which is important for tasks research [1, 4]. 

There are numerous techniques introduced in tasks 

research that we can use as per the sorts of issues that 

exist and get ideal outcomes. One of the issues in tasks 

research is the task issue.  

The assignment problem is a central advance towards 

accomplishing an objective in an arrangement. In 

finishing some current work, every representative may 

have various degrees of capability or profitability [2, 6, 

7, 8]. The strategy for tackling the task issue, to get the 

most ideal arrangement, is by utilizing the TVAM 

technique. The greatest favourable position of utilizing 

this technique is that the strategy utilized in taking care 

of the issue is extremely effective as far as iterative 

effectiveness [9, 15, 16]. In this exploration, the essayist 

will take care of the task issue utilizing the TVAM 

strategy to get the ideal arrangement. 

2. LITERATURE REVIEW

2.1. Assignment Problem 

An assignment is a stage to decide an assignment at a 

specific chance to get ideal outcomes. The issue in the 

task that will be inspected in this paper is an elective way 

to deal with take care of the reasonable issue [5, 10, 18]. 

The executives frequently faces issues identified with 

ideal task to different sorts of gainful assets or staff who 

have various degrees of proficiency for various errands 

[14, 21, 22]. 

The assignment problem is a problem that has only 

one optimization goal, namely maximizing or 

minimizing a resource (revenue, cost, distance, or time) 

used to complete the task. The assignment problem is a 

special case of a linear program that allocates resources 

to activities on a one-to-one basis. Thus, each resource 

(employee, machine) has only one task in each activity 

(job, location, or event). Consequently, there will be a 

regular 𝐶𝑖𝑗  corresponding to task 𝑖  (𝑖 = 1,2, . . . , 𝑚) 

doing task 𝑗(𝑗 = 1,2, . . , 𝑛).  Thus, the objective of the 

assignment problem is to assign each appropriate task to 

the worker so that the total expenditure of resources 
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(income, cost, distance, or time) to complete all tasks can 

be optimized [3, 20]. From real numbers as follows: 

Table 1. Assignment Matrix 

 

 

 

Worker 

Job 

1 2 3 ⋯    N 

1 c11 c12 c13 ⋯ c1n 

2 c12 c22 c23 ⋯ c2n 

⋮ ⋮ ⋮ ⋱ ⋮ ⋮ 

 N cn1 cn2 cn3 ⋯ cnn 

This assignment model can be expressed 

mathematically as follows: 

𝑥𝑖𝑗  = 

{
1,          if worker 𝑖 is assigned to job 𝑗                

0,          if worker 𝑖 is not assigned to job 𝑗    
 

or it can also be stated as a linear programming 

problem as follows [11, 12]: 

min 𝑍 =  ∑ ∑ 𝑐𝑖𝑗

𝑛

𝑗=1

𝑛

𝑖=1
𝑥𝑖𝑗  

subject to: 

∑ 𝑥𝑖𝑗
𝑛
𝑖=1  = 1 ; 𝑖 = 1,2, … , 𝑛  and 

∑ 𝑥𝑖𝑗
𝑛
𝑗=1  = 1 ; 𝑗 = 1,2, … , 𝑛 

for 𝑥𝑖𝑗  = 0 or 1 

where 𝐶𝑖𝑗 is a known constant. 

2.2. TVAM Method 

The TVAM (Transportation Vogel’s Approximation 

Method) method is a new method for solving assignment 

problems. This method can produce optimal solutions 

directly without having to check the optimality like the 

Hungarian method [10, 13]. In this method, the TVAM 

Method algorithm will be explained to solve the 

assignment problem. 

The TVAM method algorithm is as follows: 

 Build an assignment matrix, if the matrix is 

unbalanced, use Dummy to make it a balanced 

matrix. 

 Find the smallest value on each row and then 

perform the subtraction operation with the 

smallest value that has been selected in the same 

row. 

 Find the smallest value in each column then 

perform the subtraction operation with the 

smallest value that has been selected in the same 

column. 

 Calculate the penalty by Subtracting the smallest 

element from the next smallest element in each 

row and column. 

 Identify the row or column with the highest 

penalty, then select the smallest entry of the 

selected row or column selected and allocate the 

tasks. 

 Reduction of rows and columns to assigned 

entries. 

 Repeat step four. 

 Stop when all rows and columns have been 

reduced. 

The TVAM (Transportation Vogel’s Approximation 

Method) method is another technique for taking care of 

task issues. This strategy can create ideal arrangements 

straightforwardly without checking the optimality like 

the Hungarian technique [17, 23]. In this technique, the 

TVAM Method calculation will be disclosed to take care 

of the task issue.  

The TVAM method algorithm is as per the 

following:  

 Build a task grid, if the lattice is lopsided, utilize 

Dummy to make it a decent framework.  

 Find the littlest incentive on each line and 

afterward play out the deduction activity with the 

littlest worth that has been chosen in a similar 

column.  

 Find the littlest incentive in every segment at that 

point play out the deduction activity with the 

littlest worth that has been chosen in a similar 

segment.  

 Calculate the punishment by Subtracting the 

littlest component from the following littlest 

component in each line and segment.  

 Identify the line or segment with the most 

noteworthy punishment, at that point select the 

littlest passage of the chose line or section chose 

and apportion the errands.  

 Reduction of lines and segments to allocated 

passages.  

 

(1) 
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 Repeat stage four. 

 Stop when all lines and segments have been 

diminished. 

3. RESULTS AND DISCUSSION 

Integrative curriculum can be applied to catalyze new 

energy to present a more comprehensive and tolerant 

atmosphere [24]. The Mathematics Department in the 

one of Islamic Higher Education has offered five elective 

courses (jobs), namely 1,2,3,4,5 and five lecturers 

(workers), namely A, B, C, D, E taking into account the 

ability of the lecturers. The head of the university 

estimates the cost of lecturers per elective courses, then 

determine the assignment of lecturers to the elective 

courses to minimize the total cost, the cost is in dollars. 

The table is as follows [19]. 

Table 2. Data for Assignment Problem using TVAM Method 

 

Lecturer 

Elective Course 

1 2 3 4 5 

A 20 30 25 15 35 

B 25 10 40 12 28 

C 15 18 22 32 24 

D 29 8 34 10 40 

 E 35 23 17 26 45 

 

After applying the algorithm of the TVAM method, 

we get the optimum solution to determine the elective 

courses in Islamic Higher Education that are represented 

in Table 3. 

Table 3. Allocation of Lecturers Using TVAM Method  

 

Lecturer 

Elective Course 

1 2 3 4 5 

A 20 30 25 15 35 

B 25 10 40 12 28 

C 15 18 22 32 24 

D 29 8 34 10 40 

 E 35 23 17 26 45 

 

 : Assignment allocation 

Since all the lecturers have been allocated, the optimal 

solution has been achieved by the following details: 

Lecturer A is assigned to Elective Course 1 for a cost of 

20 

Lecturer B is assigned to Elective Course 2 for a cost of 

10 

Lecturer C is assigned to Elective Course 5 for a cost of 

24 

Lecturer D is assigned to Elective Course 4 for a cost of 

10 

Lecturer E is assigned to Elective Course 3 for a cost of 

17 

The optimal solution is 

𝑍 = ∑  𝑛
𝑖=1 ∑  𝑛

𝑗=1 𝑐𝑖𝑗 𝑥𝑖𝑗  

    = ∑  5
𝑖=1 ∑  5

𝑗=1 𝑐𝑖𝑗 𝑥𝑖𝑗  

= 81 

Thus, the total cost to be incurred if Islamic Higher 

Education will offer five elective courses is $ 81. 
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4. CONCLUSION 

From the research results, the TVAM (Transportation 

Vogel’s Approximation Method) method is a new 

method for solving an assignment problem that aims to 

get the optimal solution. The way to get the optimal 

solution is to determine the smallest value for each row 

and column then perform the subtraction operation with 

the smallest value that has been selected in the same row 

and column. Further, calculate the penalty by subtracting 

the smallest element from the next smallest element in 

each row and column, Identify the row or column with 

the largest penalty, then select the smallest entry from the 

selected row or selected column then allocate tasks, 

reduce rows and columns to the entries that have been 

assigned, repeat step two until all rows and columns have 

been reduced. In the minimization case in determining 

elective courses assignment problem in Islamic Higher 

Education after using the TVAM method on a 5 × 5 

matrix, the total cost to be incurred by the Islamic Higher 

Education is $ 81. By allocation: Lecturer A is assigned 

to Elective Courses 1 at cost 20, Lecturer B is assigned to 

Elective Courses 2 at cost 10, Lecturer C is assigned to 

Elective Courses 5 at cost 24, Lecturer D is assigned to 

Elective Courses 4 at cost 10, and Lecturer E is assigned 

to Elective Courses 3 for 17. For the next research, the 

authors will for a matrix size greater than 5 × 5 and add 

the problem of unbalanced assignment. This method will 

guide the decision making process in Islamic Higher 

Education with a simple and efficient way. 
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