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Operation Management
Problem Formulation (Modeling)
The decision variables are quantities that the decision maker is able to either control or manipulate .The values obtained from the decision variables will then be used to determine the system objective function.
Decision variables=x1=number of containers imported per month
                                  X2=number of tires stored in the warehouse
The objective functions: z=1500(X1-ho)
                                            Y=3(X2 –W0)
Where h0≥0 and W0≥0
The coefficients in the function=1500
  =3
Right hand values: the functions above have a right hand limit since the x values in both functions are greater than h0 and w0  respectivelytherefore x0 → h0+ f (x) = z
                                                               X0 → w0 + f (x) = Y (Hamdy A.Taha)
Problem solution
	Brand 
	country
	Price SR/tire

	Atlas
	China 
	120

	Green max
	China
	160

	Yokohama
	Japan
	220

	Goodyear
	USA
	250



Table 1 indicates the countries where the particular tires are imported from and the price per tire.
	Brand
	Demand for month one
	Demand for month 2
	Demand for month 3

	Atlas
	1000
	1200
	1300

	Green max
	800
	900
	700

	Yokohoma
	700
	1000
	1200

	Goodyear
	1000
	1200
	900


Table 2 indicates the demands for the particular tire brands for a period of three months.
From the two tables we can obtain the total amount of money required by Saudi tires trading company to meet the demand requirements of their clients for three months.
	Brand
	Demand for one month(SR) 
	Demand for month 2
(SR)
	Demand for month 3(SR)
	Totals

	Atlas
	120000
	144000
	156000
	420000

	Green max
	128000
	144000
	112000
	384000

	Yokohoma
	154000
	220000
	264000
	638000

	Goodyear
	250000
	300000
	225000
	775000

	totals
	652000
	808000
	757000
	2262000



From the third table we can come up with the total amount required for each month by adding their totals, additionally we can further find the total amount of money required to purchase a particular brand of tire. In order for Saudi tires trading company to meet the demand for its clients for a period of three months it requires a total of 2262000.From the table we can also deduce that the demand is highest in the second month while the first month has the least demand.To meet the demand for the three months Saudi tires trading company imports new quantities each month. The company can import up to 3 containers each month from each of the 3 countries. The maximum amount of tires carried in a particular tank is 1500.

Shipping costs from the three countries to Saudi Arabia are listed as follows.
	Country
	Shipping cost,SR per container

	
	1st month
	2nd month
	3rd month

	China
	10000
	12000
	12000

	Japan
	13000
	13500
	13500

	USA
	12000
	14000
	13000

	
	
	
	



In order to find the total amount of tires to be imported from each country and the cost associated with the shipping we should determine where the tire brands are imported from. Atlas and Goodyear are both imported from china. From table 2 we can calculate the total number of units that are imported from china and find the cost associated with it.
Results and Discussion
Total Shipping Cost
Atlas and Green max have a total of 1800 units of demand in the first month while the maximum number of tires that could be accommodated in a container is 1500 therefore the additional 300 tires add an expense of 10000. In order to reduce cost the additional 300 tires should be forfeited since their cost is greater than their benefit. Therefore the cost of importing from china in the first month is 10000SR
Yokohoma has a demand of 700 for the first month which is almost half a container. In order to maximize on cost more tires should be shipped in order to reduce on the shipping costs. Therefore the shipping cost would be only 13000 SR for the first month. This would then mean that the additional 800 cartons would be stored in the warehouse. The demand for the second month is 1000 tires while the demand for the third month is 1200 since therefore the combined demand for the two months is 2200. We have 800 tires in the warehouse so the additional tires that need to be imported are 2200-800=1400.
Only 1400 tires should be imported on the second month, this would mean that 1200 tires will have to be stored in the warehouse for a month.
Goodyear has a demand of 1000 tires in the first month and will only import 1000 tires with the container that holds 1500. I further has a demand of 1200 in the second month and therefore another container will be shipped in. finally the last container will be ship in on the third month since the demand is 900. Therefore a total of 3 containers will be shipped in during the three months.
Therefore total shipping cost =109500SR

Total Tire cost
This is the cost that is incurred while purchasing inventory from the manufacturer. We shall obtain the inventory cost by multiplying the prices of the respective tire brands by the amount of demand they each have during the three months period. The total cost for all the three months is =2217000SR 

Total Inventory cost
Inventory cost is SR 3 per tire

	Brand
	Number of tires
in warehouse during 1st month
	Number of tires
in warehouse during 2nd month
	Number of tires
in warehouse during 3rd month
	Number of tires
in warehouse during the  3 months

	Atlas
	1200
	900
	0
	2100

	Green max
	
	
	
	

	Yokohoma
	800
	1200
	0
	2000

	Goodyear
	500
	0
	0
	500



From the above table we can tell that at no particular time was the warehouse completely filled up since no months inventory was more than 5000 tires.Therefore total inventory cost=RS13800.  If the demand of Goodyear increased from 900 to 1000 there would be no additional costs since the number of containers imported from the USA still remains at 3.If the demand of Yokohoma increased by 100 the inventory cost would increase by an amount of 13500 since it would now require that 3 containers are imported from Japan.
Total overall cost
The total overall cost is computed by adding together the inventory cost + Tire purchase cost +Total shipping cost.
Inventory cost=13800
Tire purchase cost=2217000
Shipping cost=109500
Total overall cost=2340300
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