Review Problems for the Midterm Exam

The midterm exam will cover Chapters 1 and 2 (sections 2.1 and 2.3 only) 

What you must know:

1. how to formulate Linear Programming Problems (practice on problems in section 1.1);

2. how to bring a linear programming problem to the standard form, to the canonical form;

3. how to solve a LP geometrically;

4. how to compute basic feasible solutions for a LP in canonical form;

5. how to recognize (check) whether a given vector is a basic solution for a system of linear equations;

6. the relationship between the extreme points of the set of feasible solutions and the basic feasible solutions of a problem;

7. the simplex method;

8. the two-phase simplex method (section 2.3) 

9. You must also know the formulations of all the Theorems covered in class (not the proofs) and how to use them.

You are allowed to bring one cheat-sheet with handwritten notes on both sides and a calculator.

1. Problem 1 (section 1.1)

2. Problem 3 (section 1.1)

3. Problem 5 (section 1.1)

4. 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) Graph the set of feasible solutions and list all of its extreme points.

(b) Use the Extreme point Theorem to find the optimal solution.

(c) Write the problem in the canonical form.

(d) For the problem in the canonical form enumerate all the basic feasible solutions. 

(e)  Give the optimal solution for the problem in canonical form.

5.  Consider the linear programming problem (same as problem 1)

maximize z = 5x1 +4x2 
  subject to

                      x1 + 2 x2  (  6

                  –2x1 +    x2  (  5

                    5x1 + 3 x2  (  15

                    x1 ( 0, x2 ( 0

Solve the problem using the simplex method.

6. Problem 13 (section 1.2)

7. Problem 15 (section 1.2)

8. Problem 16 (section 1.2)

9. Consider the linear programming problem 

        maximize z = 3x-y 

          subject to 

                   x + y >=3

                  2x- y >=0

                     x>=0  

(a)  Graph the set of feasible solutions.

(b)  Solve the problem.

(c)  Solve the problem 

              minimize  z = 3x-y 

                 subject to 

                   x + y >=3

                  2x- y >=0

                     x>=0  

10. Problem 9 (section 1.5)

11. Problem 1 (section 1.5)

12. Problem 7 (section 1.5)

13. Consider the linear system Ax=b, where

A=|1  2  7 –1|       b = (4, 5)T
     | 1 3  1   0|              

Enumerate all the basic solutions to this system.

14. 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

Solve the problem using the simplex method (the Two-Phase simplex method)

