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Abstract    
In this paper, we proposed three heuristic algorithms to solve multiobjective transportation problems, the first heuristic 
algorithm used to minimize two objective functions (total flow time and total late work), the second one used to 
minimize two objective functions (total flow time and total tardiness) and the last one used to minimize three objective 
functions (total flow time, total late work and total tardiness), where these heuristic algorithms which is different from 
to another existing algorithms and providing the support to decision markers for handing time oriented problems. 

Keywords: Transportation problems, Heuristic algorithms, Feasible solutions, Multiobjective problems. 
1. Introduction 
Decision making is the process of identifying and choosing alternatives based on the values and preferences of the 
decision maker. It is the process of sufficiently reducing uncertainly and doubt about alternatives to allow a reasonable 
choice to be made from among them. Decision making based solely on a single criterion appears insufficient as soon as 
the decision making-making process deals with the complex organization environment. So, one must acknowledge the 
presence of several criteria that lead to the development of multicriteria decision making. Optimization is a kind of the 
decision making, in which decision have to be taken to optimize one or more objectives under some prescribes set of 
circumstances. These problems may be single or multiobjective and are to be optimized (maximized or minimized) 
under a specified set of constraints. The constraints usually are in the form of inequalities or equalities. Such problems 
which often arise as a result of mathematical modeling of many real life situations are called optimization problems. 
Transportation problem is a special type of optimization problems which arise in many practical applications. In the 
beginning it was founded for determining the optimal shipping patter, so it is called transportation problems. The 
conventional and very well known transportation problem consists in transporting a certain product from each of m
origins mi ,...,1=  to any of n  destination nj ,...,1= . The origins are production facilities with respect capacities 

maa ,...,1  and the destination are warehouse with required levels of demand nbb ,...,1 . For the transport of a unit of the 
given product from the thi source to the thi destination a cost ijc  is given for which, without loss of generally, we can 
assume 0≥ijc  for each i  and j . Hence, one must determine the amount ijx  to be transported from all the origins 

mi ,...,1=  to all destination nj ,...,1=  in such a way that the total cost is minimized. This problem can be suitably 
modeled as a linear programming problem. Thus the conventional transportation problem can be mathematically 
expressed as:  
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( Balanced condition) 

In real world cases transportation problem can be formulated as a multiobjective transportation problem because the 
complexity of the social and economic environment requires the explicit consideration of criteria other than the cost. 
Examples of additional concerns include: average delivery time of the commodities, reliability of transportation, 
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accessibility to the users, product deterioration, among others. Until now, many researchers also have great interest in 
the multiobjective transportation problem, and a number of methods had been proposed for solving it like (Ammar & 
Youness, 2005) studied the multiobjective transportation problem, in which the cost factors, the sizes of supply and 
demand are all fuzzy numbers, (chakrobarty & chakrobarty, 2010) presenting method for minimizing the cost and time 
for transportation problem for this they using linear membership function, (Mahapatra and et al., 2010) presented 
multiobjective stochastic unbalanced transportation problem, they used fuzzy programming techniques and stochastic 
method for randomness of sources and destination parameters in inequality type constraints, (Huseen and et al., 2011) 
introduced the possibilistic multiobjective transportation problem is considered possibilistic parameters with known 
distribution into multiobjective programming frame work, recently (Sharma and et al., 2015) have used new proposed 
algorithm to minimize cost and time of goods which is supply from one source to another source. It is clear from the 
literature review of algorithms that a limited amount of work has been done in the area of multiobjective transportation 
problems. The majority of the research work has been focused in the area of transportation two objective problem. In 
this paper we will provide solution to multiobjective transportation problems using new heuristic algorithms.  
2. Multiobjective Transportation Problem (MOTP) 
Standard MOTP is to transfer goods from several origins to different destination subject to linear constraints such that 
all objective optimal. Suppose there are (m) origins of goods denoted by mOOO ,...,, 21  having supplies maaa ,...,, 21  
and (n) destinations denoted by nDDD ,...,, 21  having demands mbbb ,...,, 21 . We assume total demand is equal to 

total supply. Mathematically ∑∑
==

=
n

j
j
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i ba
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. For each of the objective, k
ijc  be the cost or penalty of transferring one 

unit from thi origin to thj  destination such that kz  is minimum for Kk ,...,2,1= . A available ijx  represent the 

unknown quantity to be shipped from thi source to thj  destination. Thus MOTP is as under : 
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In the sense of multiobjective transportation problems, objective functions are usually conflicting each other in nature 
and the concepts of optimal solution gives place to the concept of Pareto optimal (efficient, nondominated, noninferior)  
solutions, for which the improvement of one objective function is attained only by sacrificing another objective function. 
Denoted the feasible set in decision space by F , for the multicriteria optimization we can get the following definitions 
for Pareto optimal solution and ideal point. 

Definition (1)(Huseen and et al., 2011) : A feasible solution ][ ∗∗ = ijxx  is said to be a Pareto optimal solution if and 
only if there does not exist another Fx∈  such that )()( ∗≤ xzxz kk  for every Kk ,...,2,1=  and )()( ∗≠ xzxz pp  
for some p . If ∗x  is efficient solution, then )( ∗xz  is called a non-dominated point. The set of all efficient solutions 

Fx∈  is called efficient set and the set of all non-dominated points )( ∗xz  is called non-dominated set or Pareto 
front. 

Definition(2)(Huseen and et al.,2011): the ideal point is one that optimize each objective function simultaneously. It 
can then be defined as ],...,,[ 21

∗∗∗∗ = kzzzz  where ∗
kz  is the optimal value for the thk −  objective without 

considering other objectives. 

3. Heuristic Proposed Algorithms 
There are many algorithms that can be used for solving multiobjective transportation problems, which is to find the 
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feasible solutions or at least approximation to it. The running time for the algorithm often increasing with the increase 
of the instance size. The purpose of any algorithm process is to find, for each instance a feasible solution called optimal, 
that minimize the objective function. This usual meaning of the optimum makes no sense in the multiobjective case 
because it doesn’t exist, in most of the cases, a solution optimizing all objectives simultaneously. Hence we search for 
feasible solutions yielding the best compromise among objectives that constitutes a so called feasible solution set. These 
feasible solutions that cannot be improved in one objective without decreasing their performance in at least one of the 
others. It is clear that this feasible solutions set is difficult to find. Therefore, it could be preferable to have an 
approximation to that set in a reasonable amount of time. In this section, we shall try to find feasible solution for 
minimizing three objective transportation problem , where the first objective function is to minimize total flow time ijF , 
the second objective function is to minimize total late work ijV , where the late work for a task is the amount of 
processing of this task that is performed after its due date. and the last objective function is to minimize total tardiness 

ijT , theses objective functions can be formulate into three transportation problems, the first transportation problem 
minimize two objective function total flow time ijF  and total late work ijV , and denoted by )( 1P . A mathematical 
model of MOTP with (2) objectives, (m) sources and (n) destinations can be written as: mathematically, the problem 
can be stated as 
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The following heuristic algorithm (SCSVT) gives the feasible solution for problem )( 1P  . 

Algorithm (1): Heuristic algorithm(SCTSE) 
Step (0): check the given problem is balanced   
Step (1): we check the number of rows and columns are equal or not. If number of row are not equal to number of 
columns and vice versa. The dummy row or dummy column must be added with zero flow time/tardiness/late work 
elements with zero demand/supply, so our matrix becomes square matrix.  

Step(2): put 1)( −= ∑
N
V

V ij


, where N the number of the distinct ijV  cell in the matrix. 

Step(3): find cell ,)( NIJ ∈∗  such that ,)( 

VV IJ ≤∗  note that for this ,


V  oxij =  if


VVij >.  for each Nij∈ and 

solve the problem with minimum total completion time objective function( ijF ), if iJIJ FF =∗)(  choose the cell with 

smallest ∗)( IJV , if no cells with 


VV IJ ≤∗)(
 go to step(4). 

Step (4): stop. 
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Example(1): Consider the problem )( 1P with the following data: 
 DESTINATIONS SUPPLIES, 

Ai  i/j B1 B2 B3 B4 
 
 

 
SOURCES 

A1  
 

4 
6                    

 10 
1 

 
 

11 
9 

 
 

35 
23 

25 

A2  
 

38 
5 

 
 

25 
20 

 
 

10 
6 

 
 

49 
11 

15 

A3  
 

19 
17 

 8 
2 

 
 

25 
20 

 
 

23 
10 

15 

A4  
 

11 
4 

 
 

12 
8 

 
 

15 
3 

 
 

13 
7 

30 

DEMANDS, 
bi 

20 
 

25 25 15 85 

First, we calculate:  1)
14

2320171110987654321(1)( −
+++++++++++++

=⇒−= ∑


V
N
V

V ij  , and so 

.8191)
14

126( =−=⇒−=


VV  Now,  we ignore all cells that have  8. >ijV , and choose the  remaining  cells with 

lest completion time, as shown in the following table: 
 DESTINATIONS SUPPLIES, 

ai  i/j B1 B2 B3 B4 
 
 

 
SOURCES 

A1 15 
 

4 
6                    

10 10 
1 

 
 

11 
9 

 
 

35 
23 

25 

A2  
 

38 
5 

 
 

25 
20 

10 
 

10 
6 

 
 

49 
11 

15 

A3  
 

19 
17 
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25 
20 

 
 

23 
10 

15 

A4 5 
 

11 
4 

 
 

12 
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15 
 

15 
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15 
 

13 
7 

30 

DEMANDS, 
bi 

20 
 

25 25 15 85 

then we have the following feasible solutions for each objective fuctions: 

775)1315()1515()115()815()1010()1010()415(1 =×+×+×+×+×+×+×== ∑∑ ijij Fxz

.360)715()315()45()215()610()110()615(2 =×+×+×+×+×+×+×== ∑∑ ijijVxz            

the second transportation problem also minimize two objective function total flow time ijF  and total tardiness ijT , and 

denoted by )( 2P . A mathematical model of MOTP with (2) objectives, (m) sources and (n) destinations can be written as: 

mathematically, the problem can be stated as   
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The following heuristic algorithm (SCSTV) gives the feasible solution for problem )( 2P  . 

Algorithm (2): Heuristic algorithm(SCSTV) 
Step (0): check the given problem is balanced   
Step (1): we check the number of rows and columns are equal or not. If number of row are not equal to number of 
columns and vice versa. The dummy row or dummy column must be added with zero flow time/tardiness/late work 
elements with zero demand/supply, so our matrix becomes square matrix.  

Step(2): put 1)( −= ∑
N
T

T ij


, where N the number of the distinct ijT  cell in the matrix. 

Step(3): find cell ,)( NIJ ∈∗  such that ,)( 

TT IJ ≤∗  note that for this ,


T  oxij =  if 


TTij >.  for each Nij∈

and solve the problem with minimum total completion time objective function( ijF ), if iJIJ FF =∗)(
 choose the cell 

with smallest ∗)( IJT , if no cells with 


TT IJ ≤∗)(
 go to step(4). 

Step (4):stop. 

Example(2): Consider the problem )( 2P with the following data: 

 DESTINATIONS SUPPLIES, 
ai  i/j B1 B2 B3 B4 

 
 

 
SOURCES 

A1  
 

50 
17                    

 41 
5 

 
 

52 
16 

 
 

42 
6 

30 

A2  
 

50 
17 

 
 

48 
18 

 
 

30 
13 

 
 

46 
29 

15 

A3  
 

70 
14 

 65 
25 

 
 

54 
23 

 
 

44 
15 

15 

A4  
 

44 
10 

 
 

80 
20 

 
 

37 
7 

 
 

43 
12 

40 

DEMANDS, 
bi 

20 
 

15 35 30 100 
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TT  Now,  we ignore all cells that have  14>ijT , and choose the  

remaining cells with lest completion time, as shown in the following table: 
 DESTINATIONS SUPPLIES, 

ai  i/j B1 B2 B3 B4 
 
 

 
SOURCES 

A1  
 

50 
17                    

15 41 
5 

 
 

52 
16 

15 
 

42 
6 

30 

A2  
 

50 
17 

 
 

48 
18 

15 
 

30 
13 

 
 

46 
29 

15 

A3 15 
 

70 
14 

 65 
25 

 
 

54 
23 

 
 

44 
15 

15 

A4 5 
 

44 
10 

 
 

80 
20 

20 
 

37 
7 

15 43 
12 

40 

DEMANDS, 
bi 

20 
 

15 35 30 100 

then we have the following feasible solutions for each objective functions: 
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4350)4315()3720()445()7015()3015()4215()4115(1 =×+×+×+×+×+×+×==∑∑ ijij Fxz

.940)1215()720()105()1415()1315()615()515(2 =×+×+×+×+×+×+×==∑∑ ijijTxz  

the last transportation problem minimize three objective function total flow time ijF  , total late work ijV  and total 

tardiness ijT , and denoted by )( 3P . A mathematical model of MOTP with (3) objectives, (m) sources and (n) 

destinations can be written as: mathematically, the problem can be stated as   
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  for all  mi ,...,2,1=  

               0≥ijx       for all  i  and j  

The following heuristic algorithm (SCSVST) gives the feasible solution for problem )( 3P . 

Algorithm (3): Heuristic algorithm(SCSVST) 
Step (0): check the given problem is balanced   
Step (1): we check the number of rows and columns are equal or not. If number of row are not equal to number of 
columns and vice versa. The dummy row or dummy column must be added with zero flow time/tardiness/late work 
elements with zero demand/supply, so our matrix becomes square matrix.  

Step(2): compute 1)( −= ∑
N
V

V ij


 and 1)( −= ∑
N
T

T ij


, where N the number of the distinct ijij TV ,  cells  in the 

matrix and put },min{


TV=Ω . 

Step(3): if 


V=Ω  , find cell ,)( NIJ ∈∗  such that ,)( Ω≤∗IJT  note that for this ,Ω  oxij =  if Ω>.ijT  for 

each Nij∈ and solve the problem with minimum total completion time objective function( ijF ), if 


T=Ω  , find 

cell ,)( NIJ ∈∗  such that ,)( Ω≤∗IJV  note that for this ,Ω  oxij =  if Ω>.ijV  for each Nij∈ and solve the 

problem with minimum total completion time objective function( ijF ) , if iJIJ FF =∗)(
 choose the cell with smallest 

∗)( IJT  and if ijIJ TT =∗)(
 choose the cell with smallest ∗)( IJV , if no cells with 



TT IJ ≤∗)(
 go to step(4). 

Step (4):stop. 

Example(3): Consider the problem )( 3P with the following data: 
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 DESTINATIONS SUPPLIES, 
ai  i/j B1 B2 B3 B4 

 
 

 
SOURCES 

A1  
 

4 
1 
6                   

 10 
9 
1 

 
 

11 
9 
1 

 
 

35 
27 
20 

20 

A2  
 

38 
32 
13 

 
 

25 
22 

15 

 
 

10 
6 
6 

 
 

49 
42 
11 

10 

A3  
 

19 
17 
11 

 8 
2 
2 

 
 

25 
22 

6 

 
 

35 
28 
10 

15 

A4  
 

10 
6 
6 

 
 

12 
5 
2 

 
 

15 
6 
3 

 
 

13 
7 
2 

35 

DEMANDS, 
bi 

25 
 

25 15 15 80 

First we calculate:   

1)
15

3228272217976521(1)( −
++++++++++

=⇒−= ∑


T
N
T

T ij ,  and  so 

.131141)
11

156( =−=⇒−=


TT 1)
9

20151311106321(1)( −
++++++++

=⇒−= ∑


V
N
V

V ij  , and so 

.8191)
9
81( =−=⇒−=



VV  Now, 8}13,8min{},min{ ===Ω


TV ,  we ignore all cells that have 8. >ijT , 

and choose the remaining cells with lest completion time, as shown in the following table: 
 DESTINATIONS SUPPLIES, 

ai  i/j B1 B2 B3 B4 
 
 

 
SOURCES 

A1 20 
 

4 
1 
6                    

 10 
9 
1 

 
 

11 
9 
1 

 
 

35 
27 
20 

20 

A2  
 

38 
32 
13 

 
 

25 
22 

15 

10 
 

10 
6 
6 

 
 

49 
42 
11 

10 

A3  
 

19 
17 
11 

15 8 
2 
2 

 
 

25 
22 

6 

 
 

35 
28 
10 

15 

A4 5 
 

10 
6 
6 

10 
 

12 
5 
2 

5 
 

15 
6 
3 

15 13 
7 
2 

35 

DEMANDS, 
bi 

25 
 

25 15 15 80 

then we have the following feasible solutions for each objective functions: 

740)1315()155()1210()105()815()1010()420(1 =×+×+×+×+×+×+×== ∑∑ ijij Fxz

385)715()65()510()65()215()610()420(2 =×+×+×+×+×+×+×== ∑∑ ijijTxz

.275)215()35()210()65()215()610()620(2 =×+×+×+×+×+×+×== ∑∑ ijijVxz  

4. Conclusion 
In this paper, we conclude that the three heuristic algorithms found feasible solutions for the three problems optimality, 
these heuristic algorithms can be applied to different field such as military affair. It can be seen from the numerical 
examples that these heuristic algorithms provided in this paper is easier to compute and the results obtained are better. 
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