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An English Translation:

Linear Programming
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Consider the following linear programming:

P: Minimize c'z
subject to Ax =0b
20,
where A is an m x n matrix of constants, b is an m-dimensional vector of constants, ¢
is an n-dimensional vector of constants,  is an n-dimensional vector of variables, and
the superscript | denotes transposition. Moreover, consider the following conditions Q(u)
with a nonnegative parameter u:
Aly+z=c
Ax=0b>
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Q(p):

where & = (z1,...,2,)" € R, y = (¥1,---,Um)’ € R™ and z = (21,...,2,)' € R™
Suppose that, for each p, there exist unique vectors x, y and z that satisfy conditions
Q(u). Let z(u), y(p) and z(u) be these unique vectors for each p.

Answer the following questions.
(i) Write a dual problem of problem P.

(i) Let a function h : [0,00) — R be defined by h(u) = ¢"#(x) — b'y(x). Then show

that the function h is linear on [0, co).
(iii) Show that x(0) is an optimal solution to problem P.
(iv) Letn=2,m=1, A= (1 1), b=1and

- ( 1).

Then, for each nonnegative p, there exist unique vectors x, y and z that satisfy
conditions Q(u). Obtain @x(u). Moreover, obtain an optimal solution of the dual

problem given in question (i).



