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Problem 1 : Consider the following linear optimization problem.

min 2x1 − x2

s.t. x1 + x2 ≥ 1

− x1 + x2 ≤ 1

x1, x2 ≥ 0

(a) Convert the problem to the standard form by introducing one surplus variable and
one slack variable.

(b) Specify the number of decision variables in the standard-form problem in part (a).

(c) Find all BFSs in which x1 is not a basic variable. NOTE: Each answer for a BFS
should specify the variable values as well as the basis.

(d) Is each of your BFSs in part (c) degenerate, i.e., having at least one basic variable
equal to 0?

(e) For the BFS with x1 as a basic variable and x2 as a nonbasic variable, find the basic
directions as well as reduced costs for all nonbasic variables.

(f) Is the BFS in part (e) optimal and why?

Problem 2 : Consider the following linear optimization problem.

min − 3x1 − x2

s.t. x1 ≤ 4

x2 ≤ x1

x1 + x2 ≤ 6

x1, x2 ≥ 0

(a) Convert the problem to the standard form and construct the BFS in which x1 and
x2 are nonbasic variables.

(b) Carry out the full tableau implementation of the simplex algorithm, starting with
the BFS of part (a). Specify the optimal solution and the associated optimal cost.

(c) Draw the feasible set of the problem in terms of the original variables x1 and x2,
i.e., two-dimensional domain set. Indicate the path taken by the simplex algorithm.

(d) By keeping the same feasible set as in part (c) and changing the cost vector, can
we make the optimal cost equal to −∞? Explain your answer.
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