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z = 10x + 30y
subjectto 2x + y =16
x+ y=12
x+2y=14
xy= 0
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THEOREM 1 Fundamental Theorem of Linear Programming w"m % t(‘lz

If the optimal value of the objective function in a linear programming problem

exists, then that value must occur at one or more of the corner points of the feasible m '&
region. & hd

Theorem 1 provides a simple procedure for solving a linear programming prob-
lem, provided that the problem has an optimal solution—not all do. In order to use
Theorem 1, we must know that the problem under consideration has an optimal solu-
tion. Theorem 2 provides some conditions that will ensure that a linear programming

problem has an optimal solution.

THEOREM 2 Existence of Optimal Solutions kw R w

(A) If the feasible region for a linear programming problem is bounded, then both the

maximum value and the minimum value of the objective function always exist. |” : A L' 0

(B) If the feasible region is unbounded and the coefficients of the objective func-
tion are positive, then the minimum value of the objective function exists but

the maximum value does not. ex( % 5
[ 4

(C) If the feasible region is empty (that is, there are no points that satisfy all the
constraints), then both the maximum value and the minimum value of the

objective function do not exist.
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