
Journal of Physics:
Conference Series      

PAPER • OPEN ACCESS

A Mixed Objective Assignment Problem
To cite this article: P. Ramesh and K. Abdul Razak 2019 J. Phys.: Conf. Ser. 1362 012089

 

View the article online for updates and enhancements.

You may also like
The Hungarian Method for the Assignment
Problem, With Generalized Interval
Arithmetic and Its Applications
D Priya and G Ramesh

-

Fuzzy optimal solution for a fuzzy
assignment problem with octagonal fuzzy
numbers
E Melita Vinoliah and K Ganesan

-

A new heuristic method for solving
unbalanced multi-objective assignment
problem
Faten Fouad, Alla Eldin H Kassam and
Sawsan S Al-Zubaidi

-

This content was downloaded from IP address 103.114.208.147 on 10/05/2025 at 09:43

https://doi.org/10.1088/1742-6596/1362/1/012089
/article/10.1088/1742-6596/1377/1/012046
/article/10.1088/1742-6596/1377/1/012046
/article/10.1088/1742-6596/1377/1/012046
/article/10.1088/1742-6596/1000/1/012016
/article/10.1088/1742-6596/1000/1/012016
/article/10.1088/1742-6596/1000/1/012016
/article/10.1088/2631-8695/ad9888
/article/10.1088/2631-8695/ad9888
/article/10.1088/2631-8695/ad9888
https://pagead2.googlesyndication.com/pcs/click?xai=AKAOjsuSx_HybahGIQ-34uazV-MiaqbeM-YEJ2DSHwOzpULUZS98VT3KnSJFrFbnxaLtfqAbsrQZb7ZU5o8vm_7eed_Wo_5Myews_zCP8CMfOmGqmSvLHgcTOIZuspMl5y3C70rcU-_AdTdoRMZe600iJnP8varvge3xQqYj72isDfys6UiWfkyOg7JLURV5j_okoAASIqwDi3fppo9_VBJUU8sePU9Mp9TYjqG6pJs9c10HaMUYkGdLOblz5wao_lPfpMwhQOCXP9zYJTqvFjKZ4sfM-3HyvLxkPblTEcjL00SA8ngYRPah4sl0c2ezIhH15GHITAAjC7SX8aoa_FxxL_w5hXy-4Qwa618w4PtGrAALUvty&sig=Cg0ArKJSzMNCeYtwOIkE&fbs_aeid=%5Bgw_fbsaeid%5D&adurl=https://www.electrochem.org/247/registration%3Futm_source%3DIOP%26utm_medium%3Dbanner%26utm_campaign%3DIOP_247_regular_registration%26utm_id%3DIOP%2B247%2Bregular%2Bregistration


Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI.

Published under licence by IOP Publishing Ltd

International Conference on Physics and Photonics Processes in Nano Sciences

Journal of Physics: Conference Series 1362 (2019) 012089

IOP Publishing

doi:10.1088/1742-6596/1362/1/012089

1

 

 

A Mixed Objective Assignment Problem 

P.Ramesh1 and K.Abdul Razak2 

1,2 Department of Mathematics, M.Kumarasamy College of Engineering (Autonomous), Karur, 
Tamilnadu, India.  

                                              arrazak76@gmail.com2 

 

ABSTRACT-A general assignment problem includes N tasks that intend assign to N workers to what 

place each laborer has the sufficiency to do all tasks. The objective is to confront the optimum assignment 

of a number of tasks (jobs) to an enlarge number of services (or persons) at a minimum cost. In this 

freebie the objectives are proposed as mixed objective which is triangular fuzzy number. Yager’s ranking 

approach has been used for grade the fuzzy numbers. The Hungarian method is used to solve the problem. 

The results of the numerical example prove that a fine conciliation solution can be reached effectively. 
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1. INTRODUCTION 

Assignment problem is used as a matter of fact frequently in solving problems of manufacturing and 
administration discipline. It plays a prominent role in trading and distinctive application. In an 
assignment problem, n jobs are subsequent performed by n persons restrictive their flexibility to do 
the job. In this problem, cij denotes the charge of assigning the jth service to the ith person. We imply 
that a well known person gave a pink slip be assigned sure as can be one service, by the same token 
each person gave a pink slip do at practically one job. The problem is to seize an finest task so that 
the most part jobs is minimum or the total prosperity is maximum. 

Numerous researchers have developed contradictory techniques for solving generalized assignment 
problems. Ross and Soland [15], Cattrysse and Wassenhove [2], Amini and Racer [1], Lorena and 
Narciso [14], Chu and Beasley [5], Diaz and Fernandez [9] and Haddadi and Ouzia [12]. Zadeh [17] 
made a component of the work of genius of fuzzy sets to deal mutually imprecision and uncertainty 
in real continuance situations. Since by the time mentioned, consistent advances have been firm on 
the knowledge of myriad techniques and their application to different censure problems. Fuzzy 
assignment problems have confirmed large acknowledgment in different years [11,13]. In this article, 
a trendy scheme is considered to salute the optimal consolidation of mixed assignment problem by 
instead of the parameter as triangular fuzzy numbers. 

We separate this freebie as follows: In article 1, we introduce the assignment problem. In article 2, 
we comprise the mathematical ideal for the mixed objective assignment problem. In article 3, 
methodology is explained. In article 4, numerical concrete illustration is subject to and absolutely we 
reach the problem. 

 

2. MATHEMATICAL MODEL 

In this article, we comprise a preferably practical problem that is the mixed objective assignment 
problem by all of fuzzy costs and non-fuzzy costs. Lying on the core of this point, the yager’s 
ranking method [16] has been utilized to reorganize the fuzzy objectives to crisp one in case the 
predictable resolution schemes manage be useful to respond our problem. 

A. Problem formulation 

The mixed objective assignment problem is therefore: 
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minimize 
1 1 


n n

i j

(�̌�𝑖𝑗+cij)xij 

subject to 
1


n

j

xij=1          for  i = 1,2,…………n 

                  
1


n

i

xij=1            for j = 1,2………….n 

th1,   If the i  person is assigned the j  job 

0,


 


th

ijx
Otherwise

 

3. METHODOLOGY 

Since the model is complicated, it is unthinkable to apply the analytic ways to earn the excellent 
solution. In decision to solve uncertain programming model, the ranking stratagem is probably 
closely useful. 

 

A. Representation of generalized fuzzy number 

In general, a generalized fuzzy number A is described as entire fuzzy subset of the real line R, whose 
membership function µA satisfies, the henceforth conditions: 

1. µA is a incessant mapping from R to the closed interval [0,1] 

2. µA (x) = 0, -∞ < x ≤ a1 

3. µA (x) = L(x) is exactingly increasing on [a1,a2] 

4. µA (x) = w, a2 ≤ x ≤ a3 

5. µA (x) = R(x) is exactingly decreasing on [a3,a4] 

6. µA (x) = 0, a4 ≤ x ≤ ∞ 

We denote this type of generalized fuzzy number as A = (a1,a2, a3,a4: w)LR 

 

B. Triangular fuzzy number 

A triangular fuzzy number A is denoted by (l,m,n) and its membership function µA (x) is given by  

 

 𝜇(𝐴)(𝑥) = {

𝑥−𝑙 

𝑚−𝑙
   𝑙 ≤ 𝑥 ≤ 𝑚

𝑥−𝑛

𝑚−𝑛
     𝑚 ≤ 𝑥 ≤ 𝑛

0     ,   𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒
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Fig.1: Triangular fuzzy number 

C. Yager’s ranking method 

Lin and wen solved the assignment problem mutually fuzzy interim integer costs by a category 
algorithm [10]. Chen [6] proved a few theorems and expected a fuzzy task method. Dominance of 
fuzzy numbers can be explained by multiple ranking methods [5,8,9,13].yager’s ranking method [16] 
is a competent grade practice which executed the property of cooperation, linearity and additively. 
We serve yager’s grade technique [16] in this paper. 

The yager’s ranking index is defined by 

𝑌(𝐶 ̌) =  ∫0.5(𝐶𝛼
𝐿

1

0

+ 𝐶𝛼
𝑈)𝑑𝛼 

Where 𝐶𝛼 
𝐿 + 𝐶𝛼

𝑈   is the α cut of fuzzy number �̌� 

 

4. NUMERICAL EXAMPLE 

Consider a matrix in which the rows denotes 3 peoples A,B,C and columns denotes the 3 works 

1,2,3. The cost matrix  �̌� is given in triangular fuzzy numbers. 

�̌�𝑖𝑗 =  [

(1,3,4) (5,8,11) (9,10,11)
(7,8,10) (5,6,7) (8,10,12)
(5,7,10) (8,11,13) (2,4,5)

] 

 

 

We calculate Y(1,3,4) by applying the yager’s ranking method. The membership function of the 
triangular number (1,3,4) is 

𝜇𝐴(𝑥) =  

{
 
 

 
 
𝑥 − 1

2
, 𝑖𝑓 1 ≤ 𝑥 ≤ 3 

𝑥 − 4

1
, 𝑖𝑓 3 ≤ 𝑥 ≤ 4 

0, 𝑖𝑓 𝑥 ≥ 4

 

 

The α-cut of the fuzzy number (1,3,4) is (c αL,c  αU ) = (2α + 1, 4 - α) 

    𝑌(�̌�11) =  𝑌(1,3,4) =  ∫ 0.5(𝐶𝛼
𝐿1

0
+ 𝐶𝛼

𝑈)𝑑𝛼 

                                    =    ∫ 0.5(2𝛼 + 1 + 4 − 𝛼
1

0
)𝑑𝛼     

                                   = ∫ 0.5(
1

0
𝛼 + 5)𝑑𝛼 = 2.75 
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Proceeding similarly, the Yager’s ranking indices for the fuzzy costs ijC  are calculated as: 

12 13

21 22 23

32 33

Y(C ) = 8,        Y(C ) = 10,

Y(C ) = 8.25,   Y(C ) = 6,  Y(C ) = 10,

Y(C3) = 7.25,   Y(C ) = 10.75,  Y(C ) = 3.75,

 

Therefore ijC  becomes cij 

 

𝐶𝑖𝑗 =  [
2.75 8 10
8.25 6 10
7.25 10.25 3.75

] 

As per on mathematical formulation, the crisp cost is 

    

𝐶𝑖𝑗 =  [
4 8 12
10 7 4
9 8 5

] 

 

  Adding these, we have defuzzified cost matrices 

 

𝐶𝑖𝑗 =  [
6.75 16 22
18.25 13 24
16.25 18.25 8.75

] 

 

Applying the Hungarian method, the solution is 

 

𝐶𝑖𝑗 =  [
6.75 16 22
18.25 13 24
16.25 18.25 8.75

] 

 

*Optimal assignment 

Therefore, The minimum cost = 6.75 + 13 + 8.75 

                = 28.5 

 

5. CONCLUSION 

In this paper, mixed objective assignment problem solved. The assignment costs are triangular fuzzy 
numbers and crisp numbers. Yager’s ranking techniques are used to transform the triangular fuzzy 
number into crisp number. The numerical example shows that all jobs can be assigned effectively, 
the use of resources can be minimized and the assignment problem solved efficiently. We have 
revealed that the total cost obtain is optimal. 

 

6. REFERENCES 

[1] Amini. M.M., Racer. M., 2005, A hybrid heuristic for the generalized assignment problem. 
European Journal of Operational Research, 87, 343-348. 



International Conference on Physics and Photonics Processes in Nano Sciences

Journal of Physics: Conference Series 1362 (2019) 012089

IOP Publishing

doi:10.1088/1742-6596/1362/1/012089

5

 

 

[2] Cattrysse. D.G., Wassenhove. L.N.V., 1992, A survey of algorithms for the generalized 
assignment problem. European Journal of Operational Research, 60, 260 - 272. 

[3] Chen, C.B. and Klein, C.M., 1997, A simple approach to ranking a group of aggregated fuzzy 
utilities, IEEE Trans. System Man. Cybern. B, SMC-27, 26-35. 

[4] Chen, M.S., 1985, On a Fuzzy assignment problem, Tamkang J. 22, 407-411. 
[5] Chu. P.C., Beasley. J.E., 1997, A genetic algorithm for the generalized assignment problem. 

Computers and Operations Research, 24: 17-23. 
[6] Chen, S.H., 1985, Ranking fuzzy numbers with maximizing set and minimizing set, Fuzzy sets 

and Systems, 17, 113-129. 
[7] Choobineh, F and Li.H., 1993, An index for ordering fuzzy numbers, Fuzzy Sets and Systems, 

54, 287-294. 
[8] Chi-Jen Lin, Ue-Pyngwen, 2004, A labeling algorithm for the fuzzy assignment problem, Fuzzy 

Sets and Systems, 142, 373-391. 

[9] Diaz. J.A., Fernandez. E., 2001, A tabu search heuristic for the generalized assignment problem. 
European Journal of Operational Research, 132, 22-38. 

[10] Fortemps. P and Roubens, M., 1996, Ranking and defuzzification methods based on area 
compensation, Fuzzy sets and Systems, 82, 319-330. 

[11] Feng. Y., Yang. L., 2006, A two-objective fuzzy k-cardinality assignment problem. Journal of 
Computational and Applied Mathematics, 197, 233-244. 

[12] Haddadi. S., Ouzia. H., 2004, Effective algorithm and heuristic for the generalized assignment 
problem. European Journal of Operational Research, 153, 184-190.  

[13] Kumar. A., Gupta. A., Kaur. A., 2009, Method for solving fully fuzzy assignment problems 
using triangular fuzzy numbers. International Journal of Computer and Information Engineering, 
3, 332-335. 

[14] Lorena. L., Narciso. M.G., 1996, Relaxation heuristics for a generalized assignment problem. 
European Journal of Operational Research, 91, 600-610. 

[15] Ross. G.T., Soland. R.M., 1975, A branch and bound algorithm for the generalized assignment 
problem. Mathematical Programming, 8, 91-103. 

[16] Uthra G , Thangavelu.K  and Amutha.B, 2017 An Approach of Solving Fuzzy Assignment 
Problem using Symmetric Triangular Fuzzy Number, International Journal of Pure and Applied 
Mathematics, Volume 113 No.7 , 16 – 24. 

[17] Zadeh. L.A, 1965, Fuzzy sets. Information and Control, 8, 338-353. 

[18] Z ZAIN, “High Speed And Lowpower Gdi Based Full Adder”,Journal of VLSI Circuits And 
Systems, 1 (01), 5-9,2019 

[19] NHK K. ISMAIL*,”Estimation Of Reliability Of D Flip-Flops Using Mc Analysis”, Journal of 
VLSI Circuits And Systems 1 (01), 10-12,2019. 

 

javascript:void(0)
javascript:void(0)

