
LOCATION OF WAREHOUSES 
We have the problem of location of warehouses. The probable location depends upon 

i. Demand of the nearby region 
ii. Facilities for various transportation linkages i.e. by road, railways, availability of 

manpower etc. 

By probable location we mean that here we can have the possibility of setting up a warehouse. 

Out of the probable locations few will be picked up as the company wants to set up a fixed 
number of warehouses. 

Now our aim is to choose a location of the warehouse with a view to minimize the total 
transportation from factory to warehouse and warehouse to wholesalers. 

Suppose there are ′𝑚𝑚′ probable locations and out of these ′𝑚𝑚′ company wants to pick up only ′𝑝𝑝′ 
locations where they can have their warehouses. 

Now 𝑥𝑥𝑖𝑖𝑖𝑖𝑖𝑖- number of units transported from the 𝑖𝑖𝑡𝑡ℎ factory to the 𝑘𝑘𝑡𝑡ℎ destination via the 𝑗𝑗𝑡𝑡ℎ 
warehouse, where 

𝑖𝑖 = 1,2, … . , 𝑙𝑙 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑖𝑖𝑓𝑓𝑓𝑓  

𝑗𝑗 = 1,2, … . ,𝑚𝑚 𝑤𝑤𝑓𝑓𝑓𝑓𝑓𝑓ℎ𝑓𝑓𝑜𝑜𝑓𝑓𝑓𝑓𝑓𝑓  

𝑘𝑘 = 1,2, … . ,𝑛𝑛 𝑑𝑑𝑓𝑓𝑓𝑓𝑓𝑓𝑖𝑖𝑛𝑛𝑓𝑓𝑓𝑓𝑖𝑖𝑓𝑓𝑛𝑛𝑓𝑓/𝑤𝑤ℎ𝑓𝑓𝑙𝑙𝑓𝑓𝑓𝑓𝑓𝑓𝑙𝑙𝑓𝑓𝑓𝑓𝑓𝑓  

Since we are transporting finished units from the factory to the destination, we will have two 
types of transportation costs. 

(1) From factory to warehouse. 
(2) From warehouse to destination/wholesaler. 

𝐶𝐶𝑖𝑖𝑖𝑖 − 𝑏𝑏𝑓𝑓 𝑓𝑓ℎ𝑓𝑓 𝑜𝑜𝑛𝑛𝑖𝑖𝑓𝑓 𝑓𝑓𝑓𝑓𝑓𝑓𝑛𝑛𝑓𝑓𝑝𝑝𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑖𝑖𝑓𝑓𝑛𝑛 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓 𝑓𝑓𝑓𝑓𝑓𝑓𝑚𝑚 𝑓𝑓ℎ𝑓𝑓 𝑖𝑖𝑡𝑡ℎ 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓 𝑓𝑓𝑓𝑓 𝑗𝑗𝑡𝑡ℎ 𝑤𝑤𝑓𝑓𝑓𝑓𝑓𝑓ℎ𝑓𝑓𝑜𝑜𝑓𝑓𝑓𝑓.  

𝐶𝐶𝑖𝑖 𝑖𝑖 − 𝑏𝑏𝑓𝑓 𝑓𝑓ℎ𝑓𝑓 𝑜𝑜𝑛𝑛𝑖𝑖𝑓𝑓 𝑓𝑓𝑓𝑓𝑓𝑓𝑛𝑛𝑓𝑓𝑝𝑝𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑖𝑖𝑓𝑓𝑛𝑛 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓 𝑓𝑓𝑓𝑓𝑓𝑓𝑚𝑚 𝑓𝑓ℎ𝑓𝑓 𝑗𝑗𝑡𝑡ℎ 𝑤𝑤𝑓𝑓𝑓𝑓𝑓𝑓ℎ𝑓𝑓𝑜𝑜𝑓𝑓𝑓𝑓 𝑓𝑓𝑓𝑓 𝑘𝑘𝑡𝑡ℎ 𝑑𝑑𝑓𝑓𝑓𝑓𝑓𝑓𝑖𝑖𝑛𝑛𝑓𝑓𝑓𝑓𝑖𝑖𝑓𝑓𝑛𝑛.  

Therefore, 

Total transportation cost will be 

∑ ∑ ∑ (𝑛𝑛
𝑖𝑖=1

𝑚𝑚
𝑖𝑖=1

𝑙𝑙
𝑖𝑖=1 𝐶𝐶𝑖𝑖𝑖𝑖 + 𝐶𝐶𝑖𝑖𝑖𝑖)𝑥𝑥𝑖𝑖𝑖𝑖𝑖𝑖  

We want to minimize this total cost subject to some constraints. 



Each factory has a limited capacity. 

Therefore, the total number of units transported from each factory will be limited. This is one 
constraint. 

Total shipment from 𝑖𝑖𝑡𝑡ℎ factory to all the destinations via all warehouses should be less than or 
equal to the availability (𝑓𝑓𝑖𝑖) at the 𝑖𝑖𝑡𝑡ℎ factory. 

i.e.   ∑ ∑ 𝑥𝑥𝑖𝑖𝑖𝑖𝑖𝑖 ≤ 𝑓𝑓𝑖𝑖𝑖𝑖𝑖𝑖 ;  𝑖𝑖 = 1,2, … , 𝑙𝑙. 

Similarly, the total supply to the 𝑘𝑘𝑡𝑡ℎ destination via all the warehouses should be greater than 
equal to demand at the 𝑘𝑘𝑡𝑡ℎ destination. 

i.e. ∑ ∑ 𝑥𝑥𝑖𝑖𝑖𝑖𝑖𝑖 ≥ 𝑑𝑑𝑖𝑖 𝑓𝑓𝑓𝑓𝑓𝑓 𝑓𝑓𝑙𝑙𝑙𝑙 𝑘𝑘 = 1,2, … ,𝑛𝑛.𝑖𝑖𝑖𝑖   

By now we have also to take into consideration the capacity of the warehouses. Each warehouse 
has some upper and lower limit capacity 

i.e. 𝐿𝐿𝑖𝑖𝑓𝑓𝑖𝑖 ≤ ∑ ∑ 𝑥𝑥𝑖𝑖𝑖𝑖𝑖𝑖 ≤ 𝑈𝑈𝑖𝑖𝑓𝑓𝑖𝑖𝑛𝑛
𝑖𝑖=1

𝑙𝑙
𝑖𝑖=1  

where 𝑈𝑈𝑖𝑖  𝑓𝑓𝑛𝑛𝑑𝑑 𝐿𝐿𝑖𝑖 are upper and lower limits of the 𝑗𝑗𝑡𝑡ℎ warehouse. But out of ′𝑚𝑚′ only ′𝑝𝑝′ are 
selected 

therefore, 𝑓𝑓𝑖𝑖  can take only 2 values 0 to 1 

𝑓𝑓𝑖𝑖 = �1 𝑖𝑖𝑓𝑓 𝑓𝑓ℎ𝑓𝑓 𝑗𝑗𝑡𝑡ℎ 𝑝𝑝𝑓𝑓𝑓𝑓𝑓𝑓𝑖𝑖𝑏𝑏𝑙𝑙𝑓𝑓 𝑙𝑙𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑖𝑖𝑓𝑓𝑛𝑛 𝑖𝑖𝑓𝑓 𝑓𝑓𝑓𝑓𝑙𝑙𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑑𝑑 𝑓𝑓𝑓𝑓𝑓𝑓 𝑓𝑓ℎ𝑓𝑓 𝑤𝑤𝑓𝑓𝑓𝑓𝑓𝑓ℎ𝑓𝑓𝑜𝑜𝑓𝑓𝑓𝑓
0 𝑓𝑓𝑓𝑓ℎ𝑓𝑓𝑓𝑓𝑤𝑤𝑖𝑖𝑓𝑓𝑓𝑓

  

 

If   𝑓𝑓𝑖𝑖 = 1 we get 

𝐿𝐿𝑖𝑖 ≤ ∑ ∑ 𝑥𝑥𝑖𝑖𝑖𝑖𝑖𝑖 ≤ 𝑈𝑈𝑖𝑖  , 𝑗𝑗 = 1,2, …𝑚𝑚𝑛𝑛
𝑖𝑖=1

𝑙𝑙
𝑖𝑖=1   

If   𝑓𝑓𝑖𝑖 = 0, we get 

0 ≤ ∑ ∑ 𝑥𝑥𝑖𝑖𝑖𝑖𝑖𝑖 ≤ 0𝑛𝑛
𝑖𝑖=1

𝑙𝑙
𝑖𝑖=1   

⇒ ∑ ∑ 𝑥𝑥𝑖𝑖𝑖𝑖𝑖𝑖 = 0𝑛𝑛
𝑖𝑖=1

𝑙𝑙
𝑖𝑖=1   

⇒ No shipment from the warehouse i.e. this warehouse is not operated. 

Also, ∑ 𝑓𝑓𝑖𝑖 = 𝑝𝑝𝑚𝑚
𝑖𝑖  since out of ‘m’ only 𝑝𝑝 are to be selected. 

Therefore, the complete problem is  



𝑀𝑀𝑓𝑓𝑥𝑥 𝑍𝑍 = ∑ ∑ ∑ (𝐶𝐶𝑖𝑖𝑖𝑖 + 𝐶𝐶𝑖𝑖𝑖𝑖)𝑥𝑥𝑖𝑖𝑖𝑖𝑖𝑖𝑛𝑛
𝑖𝑖=1

𝑚𝑚
𝑖𝑖=1

𝑙𝑙
𝑖𝑖=1   

𝑓𝑓. 𝑓𝑓.  

∑ ∑ 𝑥𝑥𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 ≤  𝑓𝑓𝑖𝑖  

∑ ∑ 𝑥𝑥𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 ≥  𝑑𝑑𝑖𝑖  

𝐿𝐿𝑖𝑖𝑓𝑓𝑖𝑖 ≤ ∑ ∑ 𝑥𝑥𝑖𝑖𝑖𝑖𝑖𝑖 ≤ 𝑈𝑈𝑖𝑖𝑓𝑓𝑖𝑖𝑛𝑛
𝑖𝑖=1

𝑙𝑙
𝑖𝑖=1   

∑ 𝑓𝑓𝑖𝑖 = 𝑝𝑝𝑚𝑚
𝑖𝑖=1 . 

Where 𝑓𝑓𝑖𝑖 is an integer and 𝑥𝑥𝑖𝑖𝑖𝑖𝑖𝑖 may or may not be integers. 

If 𝑥𝑥𝑖𝑖𝑖𝑖𝑖𝑖 are also integers then the above problem becomes an integer programming problem, 
otherwise it is a mixed integer programming problem and can be solved easily. 


