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1
 ABSTRACT 

 
 

In this paper, a general procedure is developed to find all non-

dominated solutions of the multi objective combinatorial 
optimization (MOCO) problem. This procedure is based on the 

elastic constraints method and applies the identification of 

objective's bounds for it. The bounds of objectives are determined by 

solving single objective integer programming problems. First, the 

elastic constraints method is performed on a bi-objective and tri-

objective problem respectively, then it is developed on a general 

multi objective integer programming (MOIP) problem. In this paper, 

a numerical example such as tri-objective assignment problem is 

presented to clear the proposed method. 
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1  Bi-Objective Integer Programming  

اثبات:

 

 

                               

    TOIP 2ح سه هدفهیعدد صح يزیبرنامه ر مسأله .2-3
 TOIP

 
 

 

 
 

 

(: 3ه )یقض

 
اثبات:

i

                                                 
2 Tri-Objective Integer Programming 
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 حدود بالایي و پائیني توابع هدف به همراه جایگشت هر یک .1جدول 

ضرایب تابع هدف براي مثال مسأله تخصیص . 2جدول 
هدفه سه

 

 . مثال عددي4

 
p(pAP ) 

 

 

                                                 
1 p- objective Assignment Problem   

F1
U  

=333 
 

1 5 3 4 2 

F1
L  

=121 
 

2 4 1 5 3 

F2
U  

=395 
 

2 1 4 3 5 

F2
L  

=131 
 

5 4 1 2 3 

F3
U  

=421 
 

4 2 1 3 5 

F3
L  

=111 
 

1 3 4 5 2 
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محدودیت و قیود  –. مقایسه دو روش 1شکل 

 ارتجاعي با افزایش تعداد اهداف

 
محدودیت و قیود  –. مقایسه دو روش 2شکل 

 ارتجاعي با افزایش تعداد متغیرها
 

ε

 هدفه . ضرایب تابع هدف براي مسأله تخصیص سه4جدول 

c
1
 1 2 3 4 

 2 5 4 7 

 3 3 5 7 

 3 8 4 2 

 6 5 2 5 

     

c
2
 1 2 3 4 

 3 3 6 2 

 5 3 7 3 

 5 2 7 4 

 4 6 3 5 

 
    

c
3

 1 2 3 4 

 4 2 5 3 

 5 3 4 3 

 4 3 5 2 

 6 4 7 3 
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 . حدود بالایي و پائیني توابع هدف7جدول 

f1
U  

=26 f2
U  

=21 f3
U  

=18 

f1
L  

=9 f2
L  

=11 f3
L  

=13 

b2b3

 
 مراحل اجراي فرایند حل مثال تخصیص سه هدفه. 6جدول 

b3≤18 f1 f2 f3 b2 ≤ 
 
b3≤16 f1 f2 f3 b2 ≤ 

1 9 13 16 21 
 

4 9 13 16 21 

2 19 11 17 12 
 

5 infeasible 
 

12 

3 infeasible 
 

10 
      

           

 
max(f3)= 17 

   
max(f3)= 16 

 

           

b3≤15 f1 f2 f3 b2 ≤ 
 
b3≤14 f1 f2 f3 b2 ≤ 

6 14 20 14 21 
 

10 14 20 14 21 

7 14 18 15 19 
 

11 18 18 14 19 

8 20 17 14 17 
 

12 20 17 14 17 

9 infeasible 16 
 

13 infeasible 16 

 
max(f3)= 15 

   
max(f3)= 14 

 

           

           

b3≤13 f1 f2 f3 b2 ≤ 
 
b3≤12 f1 f2 f3 b2 ≤ 

14 18 20 13 21 
 

16 infeasible 
 

21 

15 infeasible 
 

19 
      

 
max(f3)= 13 
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19 11 11 

9 13 11 

14 13 15 

14 22 14 

22 11 14 

13 22 13 

13 13 14 
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K-1

K 
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