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Linear Programming
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Consider the following optimization problem:
(P) : Minimize c'z

subject to x € X,

where 2 is an n-dimensional vector of variables, ¢ is an n-dimensional constant vector,

T denotes transposition, and X is the set given by
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Here, p and g are positive integers, @; (¢ = 1,...,p) and b; (j =1, ..., ¢) are n-dimensional
constant vectors. We assume that a; #0 (i =1,...,p), b; #0(j =1,...,9),and ¢ # 0.

Answer the following questions.
(i) Show that X is a convex set.

(i) Show that problem (P) is unbounded (that is, there exists a sequence {z*} C X

such that limg,e €' ¥ = —00) if and only if b}c < 0 for some j € {1,...,¢}.

(iif) Assume that b]c = 0 for all j € {1,...,q}, and let S denote the set of optimal
solutions of problem (P). Give an explicit expression of the set S in terms of a;
(i=1,...,p), b; ( =1,...,q), and e. Moreover, write a necessary and sufficient
condition under which the set S is bounded (that is, there does not exist a sequence

{z*} C 8§ such that limy_,u ||2*|| = c0). [Proof is not necessary.]



