Review Problems for the Midterm Exam

The midterm exam will cover Chapter 3 (sections 3.1-3.5) and Chapter 4 (sections 4.1 and 4.2)
You are allowed to bring one cheat-sheet with handwritten notes on both sides and a calculator.

1.  Consider the linear programming problem 

maximize z = 5x1 +4x2 
  subject to

                      x1 + 2 x2  (  6

                  –2x1 +    x2  (  5

                    5x1 + 3 x2  (  15

                    x1 ( 0, x2 ( 0

(a) Solve the problem geometrically.

(b) Write the dual problem. 

(c) Use complementary slackness to compute the optimal solution of the dual problem.

2. Consider the linear programming problem

Maximize z= 2x1+3x2-x3
Subject to

x1+2x2-x3+x4    =6

x1-3x2-3x3+  x5=10

xj>=0, j=1,2,3

(a) Check that x=[6,0,0,0,4] is a basic feasible solution.

(b) Use complementary slackness to check whether x is an optimal solution of the problem. 

3. Problem 1, section 3.2

4. Problem 3, section 3.2

5. Problem 4, section 3.2

6. Problem 5, section 3.2
7. Problem 11, section 3.2

8. Problem 7 (section 3.3).
(a) Solve the LP using the simplex method (or revised simplex method) 
(b) Write the dual problem and find the optimal solution to the dual problem from the final tableau of the primal problem. 

8. Consider the linear programming problem 

maximize z = x1 +3x3 
  subject to

                      x1 + 2 x2  + 7 x3  =4

                      x1 + 3 x2 +    x3  =  5

                    x1 ( 0, x2 ( 0, x3 ( 0

(a) Write the dual problem.

(b) Solve either the dual or the primal problem by any method.

(c) Use complementary slackness to compute the optimal solution for the other problem.

9. Problem 7, section 3.5. Use Revised Simplex method to solve it. 
10.  Consider the linear programming problem 

maximize z = 12x1 + 20x2   +21x3 + 18x4
subject to

                   24x1 + 40x2  + 46x3 +44x4  (  1200

                       x1 +     x2  +     x3 +    x4   (  30

                     3x1  +  6x2  +   6x3 +  6x4(  150

                       x1 ( 0, x2 ( 0, x3 ( 0, x4 ( 0

Someone claims that the final simplex tableau has the objective row

	
	12
	20
	21
	18
	0
	0
	0
	

	
	X1
	x2
	x3
	x4
	x5
	x6
	x7
	

	
	
	
	
	
	
	
	
	

	
	0
	1
	0
	3
	0
	4
	3
	540


Explain what optimal solution to the dual this implies and explain why there must have been an error in the objective row in the final simplex tableau.

11. Solve the linear programming problem using the Dual Simplex Method
     Maximize z = -20x-25y

      Subject to

         2x+3y >= 18

           x+3y >= 12

         4x+3y >=24
             x,y>=0 

12. Problem 5, section 4.2

13. Problem 3, section 3.3
14. Consider the LP
   maximize z= 5x + 3y

      subject to 

           x –  y <= 2

         2x +  y <= 4

        -3x +2y <= 6

             x, y >= 0   

After adding the slack variables u, v, and w and solving the problem by the simplex method, we obtain the optimal solution x=[2/7, 24/7, 36/7,0,0,0]. 

a) Generate the simplex tableau corresponding to this basic feasible solution, where the order of the basic variables is  u,x,y
	
	
	

	u

x

y
	
	36/7

2/7

24/7

	
	
	


b) Write the dual problem.

c) Use the simplex tableau obtained in part (a) to get the optimal solution to the dual problem.

d) Use duality theory to check your solution to parts (a) and (c) 

