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Consider the linear programming problem: Maximize z = 2x+ 3y subject to the constraints

x+ 3y ≤ 9

2x+ 3y ≤ 12

x ≥ 0, y ≥ 0.

1. Draw a sketch of the set of all feasible solutions [ xy ] in the plane. This should be a polygon.
Find and label all of the vertices. Add to your sketch level curves z = k for several values of k.

2. Based on your sketch, explain how the level curves can be used to make a guess of the optimal
solution xopt to the LPP.



3. Based on the Extreme Point Theorem, does an optimal solution to the linear programming
problem in the case of Problem 2 exist? Why so?

4. Find the value of z at each of the vertices of the set of feasible solutions.

5. Does the Extreme Point Theorem imply that optimal solutions must occur at a vertex? If
not, at what other points could they possibly occur? Are there other optimal solutions besides
those at extreme points?
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