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2. Show that an unbounded polyhedral set of the form {z : Az = b, > 0} has at least one

extreme direction. In particular, using the normalized direction set D in lieu of X in the proof

of Representation Theorem, show how you can start with any direction d in D and reduce it to
an extreme direction.

3. Consider the linear program: Minimize cx subject to Az < b, x > 0, where ¢ is a nonzero

vector. Suppose that the point xq is such that Azy < b and z¢ > 0. Show that zy can not be an

optimal solution.
4. Consider the following simplex tableau for a minimization problem (the constraints are of

the type < and z3, x4 and z5 are the slacks).

Z | X1 ) I3 T4 Ty RHS

o1 -2 0 1 O c
o,0 -3 1 -2 0 d
ojo 0 o0 3 1 e

Suppose that a > 0, b < 0; and ¢,d,e > 0.

a) Give the original tableau (in terms of the unknowns).



b) Give an extreme direction.

¢) Let a =5 and f = —10. Give a feasible solution having z = —150.

5. Show that cycling can never occur, even in the presence of degeneracy, provided that a
unique minimum is obtained in the computation minlgigm{% : yg > 0}, where x; is the
entering variable.

6. Is it possible that the optimal solution value of the big-M problem is unbounded and at the

same time the optimal solution of the original problem is bounded? Discuss in detail.



