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Let f : R® — R be a twice continuously differentiable function, and let @ be an n-

dimensional nonzero vector.

Consider the following nonlinear programming problem:

P: Minimize f(x)

T

subject to a'x =0,

where the superscript ' denotes transposition of a vector. Let z* be a global optimal

solution to problem P.

Moreover consider the following nonlinear programming problem:

P(k): Minimize fip(x)
subject to (z —z*) (z —x*) £ 1,

where k is a nonnegative integer and f; : R* — R is the function defined by
k T )2 1 *\ T *
fu(x) = f(@) + 5(a'2) + 5@ —2") (& — 2°).

Let 2 be a global optimal solution to problem P(k). Suppose that lim, .. ¥ = & and
limy o0 k{a"@*) = A

Answer the following questions.
(i) Show that fi(z*) £ f(x*) for any nonnegative integer k.
(ii) Show that @'® =0 and T = =*.
(iii) Write out Karush-Kuhn-Tucker conditions for problem P(k).
(iv) Show that V fi(z*) = 0 for all k sufficiently large.

(v) Show that Vf(z*) + da = 0.



