
HOMEWORK 
 
1. The Pinewood Furniture Company produces chairs and tables from two resources—labor and 

wood. The company has 80 hours of labor and 36 pounds of wood available each day. Demand 
for chairs is limited to 6 per day. Each chair requires 8 hours of labor and 2 pounds of wood to 
produce, while a table requires 10 hours of labor and 6 pounds of wood. The profit derived 
from each chair is $400  and from each table, $100. The company wants to determine the 
number of chairs and tables to produce each day to maximize profit. Formulate a linear 
programming model for this problem and solve using the simplex method. 
 

2. The Kalo Fertilizer Company makes a fertilizer using two chemicals that provide nitrogen, 
phosphate, and potassium. A pound of ingredient 1 contributes 10 ounces of nitrogen and 6 
ounces of phosphate, whereas a pound of ingredient 2 contributes 2 ounces of nitrogen, 6 
ounces of phosphate, and 1 ounce of potassium. Ingredient 1 costs $3 per pound, and ingredient 
2 costs $5 per pound. The company wants to know how many pounds of each chemical 
ingredient to put into a bag of fertilizer to meet minimum requirements of 20 ounces of 
nitrogen, 36 ounces of phosphate, and 2 ounces of potassium while minimizing cost. Formulate 
a linear programming model for this problem and solve using the simplex method. 

 

3. The Copperfield Mining Company owns two mines, both of which produce three grades of ore 
— high, medium, and low. The company has a contract to supply a smelting company with at 
least 12 tons of high-grade ore, 8 tons of medium-grade ore, and 24 tons of low-grade ore. Each 
mine produces a certain amount of each type of ore each hour it is in operation.Mine 1 produces 
6 tons of high-grade, 2 tons of medium-grade, and 4 tons of low-grade ore per hour.Mine 2 
produces 2 tons of high-grade, 2 tons of medium-grade, and 12 tons of low-grade ore per hour. 
It costs $200 per hour to mine each ton of ore from mine 1, and it costs $160 per hour to mine a 
ton of ore from mine 2. The company wants to determine the number of hours it needs to 
operate each mine so that contractual obligations can be met at the lowest cost. Formulate a 
linear programming model for this problem and solve using the simplex method. 

 

4. A transportation problem involves the following costs, supply, and demand: 
 

From 
To (cost, $) 

Supply 
1 2 3 4 

A 500 750 300 450 12 
B 650 800 400 600 17 
C 400 700 500 550 11 

Demmand 10 10 10 10  
 
 

Formulate the linier programming / transportation model and solve this problem by using: 
a. Northwest corner (NWC) method 
b. Minimum cell method 
c. Vogel’s Approximation Model (VAM) 
d. Stepping-stone (MODI) method 
e. MS Excel Solver on computer  

 
5. Walsh’s Fruit Company contracts with growers in Ohio, Pennsylvania, and New York to 

purchase grapes. The grapes are processed into juice at the farms and stored in refrigerated 



vats. Then the juice is shipped to two plants, where it is processed into bottled grape juice and 
frozen concentrate. The juice and concentrate are then transported to three food 
warehouses/distribution centers. The transportation costs per ton from the farms to the plants 
and from the plants to the distributors, and the supply at the farms and demand at the 
distribution centers are summarized in the following tables: 

 

Farm 
Plant 

Supply (1,000 tons) 
D E 

A 16 21 72 
B 18 16 105 
C 22 25 83 

 

Plant 
Distribution Center 

F G H 
D 23 15 29 
E 20 17 24 

Demmand 90 80 120 
 
 

a. Determine the optimal shipments from farms to plants to distribution centers to minimize 
total transportation costs. 

b. What would be the effect on the solution if the capacity at each plant were 140,000 tons? 
 
6. Given the following network with the indicated distances between nodes (in miles): 
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a. Determine the shortest route from node 1 to each of the other six nodes (2, 3, 4, 5, 6, and 

7)!  
b. Develop a minimal spanning tree!  



7. Given the following network with the indicated cost between nodes (in $): 
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Supply from A=200 and B=150, meanwhile demmand at C=180 and D=170, 

formulate a transshipment model and solve for this problem!  

 


