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An English Translation:

Operations Research
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Consider the following nonlinear programming problem:

(P1)  Minimize f(x)
subject to gi(x) =0 (i=1,...,m),
b

a'z

Y

where the decision variable is & € R", the superscript | denotes transposition, the func-
tions f: R — R and ¢g;: R* — R (i = 1,...,m) are differentiable and convex, and
a € R" b e R. Let x* € R" be an optimal solution of (P1). Also,let \f e R (i =1,...,m)
and p* € R be the corresponding Lagrange multipliers associated to the inequality and the
equality constraints, respectively, assuming that they exist. More precisely, (x*, A*, u*)
satisfies the Karush-Kuhn-Tucker conditions of (P1), with A* = (A\},..., \%)" € R™.
Moreover, consider the following unconstrained optimization problem that includes a

positive parameter ¢ € R:
(P2)  Minimize f(x)+c¢ (Z max{g;(x),0} + |a'x — b\)
i=1
subject to « € R",

where the decision variable is € R".

Answer the following questions.
(i) Write out the Karush-Kuhn-Tucker conditions of (P1).

(ii) Write out a nonlinear programming problem that is equivalent to (P2), using only

differentiable functions.

(iii) Prove that * is a solution of (P2) when

¢z max{max)\* |p* |}

where I = {i € {1,...,m}: gi(z*) = 0}.



