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Problems due: 1,2
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1. Solve (graphically) the linear programming problem:

Maximize x1 + x2

Subject to 2x1 + x2 ≤ 4

x1 + 2x2 ≤ 4

x1 − x2 ≤ 1

x1 ≥ 0, x2 ≥ 0

2. Find the dual to the linear programming problem:

Maximize x1 + 2x2

Subject to x1 + 2x2 = 6

x1 − x2 ≤ 3

x1 ≥ 0, x2 ≥ 0

3. Find the basic solutions of the following system:

Maximize x1 + 2x2

Subject to x1 + 2x2 + x3 = 6

x1 − x2 + x3 = 3

x1 ≥ 0, x2 ≥ 0, x3 ≥ 0

4. Let Am×n be a matrix such that rank (A) = m. Consider the linear programming problem:

Minimize cTx

Subject to Ax = b

x ≥ 0

A basic feasible solution is degenerate if it has more than n−m zeros.

(a) If two different bases correspond to a single basic feasible solution then show that it the basic
feasible solution is degenerate.

(b) If a basic feasible solution is degenerate then does it correspond necessarily to two different
bases ?

5. Let P be the primal linear program in cannonical form and D be its dual. Show that the dual of
D is P .

1


