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Abstract 

 

An assignment problem (AP) is a particular case of a transportation problem, in 

which the objective is to assign (or allocate) a number of resources (say facilities) 

to an equal number of activities (say jobs) in such a way that the overall cost, 

time, distance, is minimized (or the overall profit is maximized). It plays a vital 

role in the real physical world for e.g. production planning, particular job tasks, 

economic etc. The most common method used to solve the APs is the Hungarian 

assignment method (HAM) due to H.W. Kuhn (1955), which produces optimal 

assignment plan almost all the time. In the recent years several methods have been 

projected by several researchers for solving APs. Among them some methods 

have been introduced which arrive at the optimal assignment plan directly. In this 

paper, we have tried to expose that the proposed direct methods namely New 

Method (NM), Innovative Method (TVAM), Advanced Method (NS-AVSNM), 

New Methodology (MAP) for finding optimal solution of an assignment problem 

do not produce optimal assignment constantly. We give examples of the APs 

where the direct methods fail to find their optimal assignment plan.  
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1. Introduction 
 

The assignment problem (AP) is one of the most essential applications in the real 

world and it is a special class of linear programming in which our objective is to 

assign n number of jobs to n number of persons at an overall minimum cost / 

maximum profit. Assignment may be persons to jobs, operators or jobs to 

machines, salesmen to districts, drivers to trucks, trucks to delivery routes, classes 

to rooms, or problems to research teams, etc. There are various ways to solve the 

AP. A well known solution procedure for AP is defined by Kuhn [5] in 1995, 

named as Hungarian assignment method (HAM). In the recent years, several sorts 

of methods have been published for finding the optimal assignment plan to APs. 

Among them some methods have been introduced namely New Method, TVAM 

Method, NS-TVSNM, and MAP Method and it is said that these methods attain at 

the optimal assignment plan directly to the APs. But actually the assignment plans 

found by them are not optimal ones for some problems. A brief history about the 

above said four direct methods are given below:  

In 2014, A. Ahmed and Afaq Ahmad [1] proposed a new method for finding 

an optimal solution of a wide range of assignment problems directly. It consumes 

less time and is very easy to understand and apply. Actually this algorithm 

resembles the algorithm of the ASM Method due to Abdul Quddoos and Shakeel 

Javaid and M.M. Khalid [4] for finding an optimal solution for transportation 

problems. 

In 2015, A. Thiruppathi and D. Iranian [3] proposed an innovative method 

named by TVAM to find an optimal solution directly in less iteration for any 

assignment problem in single stage. This algorithm caries systematic procedure 

and is very easy to understand. In fact, in this algorithm the authors apply the 

Vogel’s Approximation Method (VAM) procedure on the reduced cost matrix 

derived from the given assignment cost matrix.      

In April 2016, N. Sujatha and A.V.S.N. Murthy [8] proposed an advanced 

method named NS-AVSNM for finding optimal solution of assignment problem 

directly. The unbalanced problems can also be solved directly without converting 

them into minimization problems. It is a simple and efficient method compared 

with Hungarian method. In fact this algorithm has produced an optimal 

assignment with the overall minimum cost of $24 for a 10 × 4 unbalanced 

minimization assignment problem against the assignment produced by the well 

known Hungarian method with the overall cost of $43.  

In December 2016, A. Seethalakshmy and N. Srinivasan [2] introduced a new 

direct method for solving a maximization assignment problem (MAP). But, it can 

be applied in all of assignment problems and its kind. This method provides an 

optimal solution directly in few steps for the maximization APs. 

The paper is organized as follows: In Section 1, brief introduction is given. In 

Section 2, the existing algorithm of the direct methods namely NM, TVAM, NS- 
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TVSNM and MAP are presented. In Section 3, five benchmark problems from the 

literature have been illustrated by the said direct methods. Lastly, in Section 4 

conclusions are drawn. 
 

Assignment Plan: For an AP with n × n cost matrix, by an assignment plan we 

mean a program containing exactly n assigned independent zeros, one in each row 

and one in each column.  

Optimal Assignment Plan: An assignment plan is optimal if optimizes the 

overall cost of assignment or effectiveness of doing all the jobs.  

Balanced and Unbalanced AP: An AP is said to be balanced if the number of 

facilities (rows) equals the number of jobs (columns) and is called unbalanced 

otherwise. Thus, for a balanced problem, m = n and for unbalanced problem, m ≠ 

n, where m and n denote the number of rows and columns respectively. Since 

certain methods require a square cost matrix to apply, dummy facilities (rows) or 

jobs (columns) may be added and zero costs be assigned to the corresponding 

cells of the cost matrix.     

Maximization and Minimization Problems: In AP, most of the methods have 

been developed to solve cost minimization problems. If the given AP is to 

maximize the overall profits, then it must be converted into a minimization AP 

before applying the algorithm. This conversion can be done in either of the 

following two ways: (i) By subtracting all the profits from the largest profit of the 

given profit matrix. (ii)  By multiplying each profit in the profit matrix by -1. 

However, very few methods have been developed to solve profit maximization 

problems directly. In this case, if the given AP is to minimize the overall costs, 

then it must be converted into a maximization AP before applying the algorithm. 

This conversion can be done by multiplying each cost in the cost matrix by -1.     

 

 

2. Algorithms of focused direct methods 
 

In this section, the algorithms of the four focused direct methods are presented 

one by one. 

2.1 Algorithm of New Method (NM) 

The readers may refer [1] for detailed explanation of the method.  

2.2 Algorithm of TVAM Method    

For details of TVAM method, the readers may refer [3]. 

2.3 Algorithm of NS-AVSNM MAP  

For detailed explanation of the NS-AVSNM MAP, the readers may refer [8]. 

2.4 Algorithm of MAP Method 

The readers may consult [2] for detailed explanation of the MAP method.  

2.5 Algorithm of Hungarian Assignment Method (HAM) 

The solution procedure of this well known method is available in most of the 

articles published in AP and also in Operations Research textbooks such as J.K. 

Sharma [11]. Please refer them for the HAM procedure. 
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       3. Numerical illustrations 
 

Suitable illustrative solution makes the readers to understand the 

untrustworthiness of the focused direct methods which have failed to produce 

optimal assignment plans. Bearing in mind, five benchmark problems from the 

literature have been illustrated. 

 

Example-1: Consider the following cost minimizing assignment problem with 

five jobs and five typists, referred from J. K. Sharma [7], which is shown in Table 

1.    

Table 1: The given Balanced Minimization AP  
 

 Typists 

      Jobs 

   J1 

J2 

J3 

J4 

J5 

T1 T2 T3 T4 T5 

85 75 65 125 75 

90 78 66 132 78 

75 66 57 114 69 

80 72 60 120 72 

76 64 56 112 68 
 

 

3.1 SOLUTION BY THE NEW METHOD (NM): First, the given balanced 

minimization AP is solved using the New Method. The New Method generates 

the following unique assignment plan: (J1, T5), (J2, T2), (J3, T1), (J4, T3), (J5, 

T4) with the overall cost of assignment Z = 75 + 78 + 75 + 60 + 110 = $400. 
 

3.2 SOLUTION BY THE TVAM METHOD: Next, the given balanced 

minimization AP is solved using the TVAM Method. The TVAM Method 

produces the following two distinct assignment plans: The assignment plan set-I is 

(J1, T5), (J2, T3), (J3, T1), (J4, T2), (J5, T4) with the overall cost of assignment Z 

= 75 + 66 + 75 + 72 + 112 = $400 and the assignment plan set-II is (J1, T5), (J2, 

T2), (J3, T1), (J4, T3), (J5, T4) with the overall cost of assignment Z = 75 + 78 + 

75 + 60 + 112 = $400. 
 

3.3 SOLUTION BY THE NS-AVSNM METHOD: Third, the given balanced 

minimization AP is solved using the NS-AVSNM Method. The NS-AVSNM 

Method yields the following two distinct assignment plans: The assignment plan 

set-I is (J1, T1), (J2, T5), (J3, T2), (J4, T3), (J5, T4) with the overall cost of 

assignment Z = 85 + 78 + 66 + 60 + 112 = $401 and the assignment plan set-II is 

(J1, T1), (J2, T5), (J3, T4), (J4, T3), (J5, T2) with the overall cost of assignment Z 

= 85 + 78 + 114 + 60 + 64 = $401. 
 

3.4 SOLUTION BY THE MAP METHOD: Next, the given balanced minimization 

AP is solved using the MAP Method. The MAP Method generates the following 

two sets assignment plans: The assignment plan set-I is (J1, T1), (J2, T3), (J3, 

T2), (J4, T4), (J5, T5) with the overall cost of assignment Z = 85 + 66 + 66 + 120  
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+ 68 = $405 and the assignment plan set-II is (J1, T4), (J2, T3), (J3, T2), (J4, T1), 

(J5, T5) with the overall cost of assignment Z = 125 + 66 + 66 + 80 + 68 = $405. 
 

3.5 SOLUTION BY THE HUNGARIAN ASSIGNMENT METHOD (HAM): By 

applying the Hungarian assignment method (HAM), one can get the following 

two sets of optimal assignment plans. The optimal assignment plan set-I is (J1, 

T5), (J2, T3), (J3, T2), (J4, T1), (J5, T4) with the overall minimum cost Z = 75 + 

66 + 66 + 80 + 112 = $399 and the optimal assignment plan set-II is (J1, T5), (J2, 

T3), (J3, T4), (J4, T1), (J5, T2) with the overall minimum cost Z = 75 + 66 + 114 

+ 80 + 64 = $399. 

 

Comments: The Hungarian assignment method shows that there are optimal 

assignment plans with overall minimum cost of assignment $399. But the NM, 

TVAM, NS-AVSNM and MAP Methods have produced assignment plans with 

overall cost of assignment $400, $400, $401, $405 respectively, which are not 

cost effective.  

 

Example-2: Consider the following profit maximization assignment problem with 

five jobs and five machines, referred from A. Seethalakshmi and N. Sinivasan [2], 

which is shown in Table 2.    

 

 

Table 2: The given Balanced Maximization AP  
 

 Machines 

      Jobs 

   J1 

J2 

J3 

J4 

J5 

M1 M2 M3 M4 M5 

30 17 40 28 40 

40 24 27 21 36 

40 32 33 30 35 

25 38 40 36 36 

29 62 41 44 39 
 

 

 

SOLUTION BY THE NEW METHOD (NM): The New Method generates the 

following unique assignment plan: (J1, M3), (J2, M1), (J3, M5), (J4, M4), (J5, 

M2) with the overall profit of Z = 40 + 40 + 35 + 36 + 62 = $213 only. But, the 

optimal assignment plan due to HAM is (J1, M3), (J2, M5), (J3, M1), (J4, M4), 

(J5, M2) with the overall maximum profit of Z = 40 + 36 + 40 + 36 + 62 = $214.  

 

Comment: The solution generated by the New Method is not profit effective. 

 

Example-3: Consider the following profit maximization assignment problem with 

four jobs and four machines, referred from R. Sophia Porchelvi and M. Anitha 

[9], which is shown in Table 3.    
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Table 3: The given Balanced Maximization AP  
 

 Machines 

        Jobs 

   J1 

J2 

J3 

J4 

M1 M2 M3 M4 

140 112 98 154 

90 72 63 99 

110 88 77 121 

80 64 56 88 
 

 

 

SOLUTION BY THE TVAM METHOD: The TVAM Method generates the 

following unique assignment plan: (J1, M4), (J2, M3), (J3, M1), (J4, M2) with the 

overall profit of Z = 154 + 63 + 110 + 64 = $391 only. But, the optimal 

assignment plan due to HAM is (J1, M4), (J2, M2), (J3, M1), (J4, M3) with the 

overall maximum profit of Z = 154 + 72 + 110 + 56 = 392.  

 

Comment: The solution generated by the TVAM Method is not profit efficient. 

 

Example-4: Consider the following profit maximization assignment problem with 

five salesmen and five districts, referred from J.K. Sharma [7], which is shown in 

Table 4.    

 

Table 4: The given Balanced Maximization AP  
 

 Districts 

    Salesman 

   1 

2 

3 

4 

5 

A B C D E 

32 38 40 28 40 

40 24 28 21 36 

41 27 33 30 37 

22 38 41 36 36 

29 33 40 35 39 
 

 

 

 

SOLUTION BY THE NS-AVSNM METHOD: The NS-AVSNM Method generates 

the following unique assignment plan: (1, B), (2, A), (3, D), (4, C), (5, E) with the 

overall sales of Z = 38 + 40 + 30 + 41 + 39 = $188 only. But, due to HAM there 

are three different optimal assignment plans with the overall maximum sales of Z 

= $191.  

 

Comment: The solution generated by the NS-AVSNM Method is not profit 

competent. 

 

Example-5: Consider the following profit maximization assignment problem with 

five jobs and five typists, referred from Hadi Basirzadeh [6], which is shown in 

Table 5.    
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Table 5: The given Balanced Maximization AP  
 

 Machines 

      Jobs 

   1 

2 

3 

4 

5 

1 2 3 4 5 

5 11 10 12 4 

2 4 6 3 5 

3 12 5 14 6 

6 14 4 11 7 

7 9 8 12 5 
 

SOLUTION BY THE MAP METHOD: The MAP Method generates the following 

unique assignment plan: (1, 5), (2, 3), (3, 4), (4, 2), (5, 1) with the overall profit of 

Z = 4 + 6 + 14 + 14 + 7 = $45 only. But, the optimal assignment plan due to HAM 

is (1, 3), (2, 5), (3, 4), (4, 2), (5, 1) with the overall maximum profit of Z = 10 + 5 

+ 14 + 14 + 7 = $50.  

 

Comment: The solution generated by the MAP Method is not profit efficient. 

 

4. Conclusion 
 

The assignment plans obtained by the four direct methods namely New 

Method, TVAM Method, NS-AVSNM Method and MAP Method create a 

haphazard situation and hence if those who are trading with logistics and supply 

chain problems follow these direct methods in their decision making, it will 

increase the overall cost (or decrease the overall profit) only. So it is not 

intelligent to depend on the assignment plans found by the focused four direct 

methods. This finding reveals that by solving and testing through just one or two 

or three problems only, one cannot decide and claim that his proposed new 

method is a direct one for finding optimal solution of assignment problem. Hence, 

by way of this research article, we request the researchers on assignment 

problems, before giving or using the phrase “ …. Method for Finding Optimal 

Solution of Assignment Problem” in the title of their papers or “this method 

provides an optimal solution directly for any assignment problem” in the abstract 

or conclusion of their papers, they should test and validate their new proposed 

methods on at least 20 benchmark assignment problems available in the literature 

and then can decide and use the phrases accordingly; otherwise, the proposed 

method will create a chaotic situation to the users.  
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