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Abstract. In this paper we represent a multi-objective transportation problem whose 
transportation cost is varying due to capacity of 2 -vehicles as well as transport 
quantities. The 2 -vehicle multi-objective cost varying transportation problem is a Bi-
level Mathematical programming model. To solve this model, use north west corner rule 
for determining initial basic feasible solution and then set up unit cost (which varies in 
each iteration) for each cost matrix corresponding to each objective by proper choice of 
vehicles with our proposed algorithm. Apply optimality test for determining optimal 
solution for each objective separately. Then apply fuzzy programming technique to sole 
this model. Numerical examples are presented to illustrate the model. 
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1. Introduction 
Transportation problem is a special class of linear programming problem which deals 
with the distribution of single commodity from various sources of supply to various 
destination of demand in such a manner that the total transportation cost is minimized. in 
order to solve a transportation problem, the decision parameters such as availability, 
requirement and the unit transportation cost of the model must be fixed at crisp values but 
in real life applications unit transportation cost may be vary due to capacity of vehicles 
which are transport the commodities from sources to destinations according their 
demands. 

In this paper, we present the 2 -vehicle multi-objective cost varying 
transportation problem which is a Bi-level Mathematical programming model. To solve 
this model, use north west corner rule for determining initial basic feasible solution and 
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then set up unit cost (which varies in each iteration) for each cost matrix corresponding to 
each objective by proper choice of vehicles with our proposed algorithm. Apply 
optimality test for determining optimal solution for each objective separately. Then apply 
fuzzy programming technique to solve this model.  
 
2.  Mathematical formulation 
A multi-objective transportation problem can be stated in  Model 1 as follows: 

 Model 1  
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2.2. 2 -Vehicle cost varying transportation problem 
Suppose there are two types off vehicles 21,VV  from each source to each destination. Let 

1C  and )(> 12 CC  are the capacities(in unit) of the vehicles 1V  and 2V  respectively. 

krRRR r
ij

r
ij

r
ij ,1,=),2,1(= …  represent transportation cost for each cell ),( ji ; where 

krR r
ij ,1,=,1 …  are the transportation cost from source miOi ,1,=, …  to the 

destination njD j ,1,=, …  by the vehicle .1V  And krR r
ij ,1,=,2 …  are the 

transportation cost from source miOi ,1,=, …  to the destination njD j ,1,=, …  by the 

vehicle .2V  So, for each kr ,1,= …  cost varying transportation problem can be 
represent in the following tabulated form.  
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Table 1: 2 -Vehicle multi-objective cost varying transportation problem. 
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 where krnjmicr
ij ,1,=;,1,=;,1,= ………  are not constants.  

2.2.1.  Algorithm(CVTP) 
  Step 1. Since unit cost is not determined (because it depends on quantity of 

transport), so North-west corner rule (because it does not depend on unit transportation 
cost) is applicable to allocate initial B.F.S. 

 Step 2. After the allocate r
ijx  by North-west corner rule, for basic cell we 

determine r
ijc  (unit transportation cost from source iO  to destination jD ) as  
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  Step 3. For non-basic cell ),( ji  possible allocation is the minimum of allocations in thi  

row and thj  column (for possible loop). If possible allocation be r
ijx , then for non-basic 

cell r
ijc  (unit transportation cost from source iO  to destination jD ) as  
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 In this manner we convert cost varying transportation problem to a usual transportation 

problem but r
ijc  is not fixed, it may be changed (when this allocation will not serve 

optimal value) during optimality test.  
 Step 4. During optimality test some basic cell changes to non-basic cell and 

some non-basic cell changes to basic cell, depends on running basic cell we first fix 

krcr
ij ,1,=, …  by  Step 2 and for non-basic we fix krc r

ij ,1,=, …  by  Step 3. 

 Step 5. Repeat  Step 2. to  Step 4. until we obtain optimal solution.  
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2.2.2.  Bi-level mathematical programming for 2 -vehicle multi-objective cost 
varying transportation problem 

 The Bi-level mathematical programming for 2 -vehicle multi-objective cost varying 
transportation problem is formulated in  Model 2 as follows: 

 Model 2  
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2.3.  Solution procedure of 2 -Vehicle Multi-objective Cost Varying Transportation 
Problem(TVMOCMTP). 

 To solve  Model 2 first we determine krx r
ij ,1,, …−  for basic each cell ),( ji  then, 

determined krc r
ij ,1,, …−  for basic each cell ),( ji  and for non-basic cell (i,j) (by 

possible allocation of loop) through  Algorithm ) with the help of C -programming then 

TVMOCMTP converted in linear programming  Model 3 with varying unit cost r
ijc as 

follows: 

2.3.1.  Linear Programming Formulation of TVMOCMTP 

 A TVMOCMTP can be stated in  Model 3 as follows: 
 Model 3  
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 The subscript on rZ  and superscript on rijc  denote the thr  varying unit cost.  

Using a linear membership function, the crisp model can be simplified in     Model 4 as 
follows: 
      Model 4 
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where rU  and rL  are the maximum and minimum value of rZ , kr 1,2.....,=  
 
3.  Numerical example 
Consider a 2 -vehicle cost varying transportation problem as  

  
  

1D    2D    3D   stock 

1O    5,7   4,6   8,10   14  

2O    2,3   6,8   7,9   16  

3O    3,4   10,12  4,6   12 
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d  

 10   15   17      

 
           Table 3.1:                                                             Table 3.2:  

Using our proposed  Algorithm , if we consider  Table-3.1 as a single objective 
2 -vehicle cost varying transportation problem then optimal solution is given by  
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Again using our proposed  Algorithm, if we consider  Table-3.2 as a single 
objective 2 -vehicle cost varying transportation problem then optimal solution is given by 
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1D    2D    3D   stock 

1O    10,12   11,13   12,14   14  

2O    8,10   6,9   5,7   16  

3O    15,18   14,16   4,6   12 

Demand  10   15   17      
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Also 22=)( 1
1 xZ , 31.1=)( 2

1 xZ , 48.5=)( 1
2 xZ , 36=)( 2

2 xZ  

Solve by   Model 4 by Lingo-13 package. The optimal solution of the problem is 
12}=0,=0,=5.0,=7.84929,=3.150706,=0,=7.150706,=6.849294,={= 333231232221131211

* xxxxxxxxxx  

30.67857=*
1Z   47.92111=*

2Z   0.0463=*λ  
 
4. Conclusion 
In this paper we have developed two-vehicle multi-objective cost varying transportation 
problem. We transfer this multi-objective cost varying transportation problem to usual 
multi-objective transportation problem by Northwest corner rule and then apply 
optimality test where unit transportation cost vary from one table to another table. This 
problem is more real life problem than usual transportation problem.  
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