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An English Translation:

Convex Optimization

[]

Let A € R™" b e R™ and C € R"™". Consider the following nonlinear programming

problem with parameter = (21,...,2,)" € R™

P(x):  Minimize Z(zi)Tzi +y'y+z'Cz
i=1
subject to y — Z 12" = Az — b,
i=1
where the decision variables of P(x) are y,z' € R™ (i = 1,...,n), with T denoting
transposition. Moreover, denote by f(x) the optimal value of problem P(x), assuming
that it is well-defined for all .

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

(ii) Prove that the objective function of problem P(x) is convex with respect to

y, 2 eR™ (i =1,...,n).

(iii) Assume that C' is symmetric positive definite and consider the following optimiza-

tion problem:
P1:  Minimize f(x)
subject to x € R™.
Show that the following inequality holds when x* € R™ is a global optimal solution

of problem P1:
b'db
>\min<C) ’

where A\pin(C) denotes the smallest eigenvalue of C.
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(iv) Assume that A is the m x n zero matrix and b is the m-dimensional zero vector.
Consider the following optimization problem:
P2:  Minimize f()
subject to 'z < a,
where @ € R is a positive constantl Show that f(z) = f(&) holds, when both
(@, p), (&, p) € R" x R satisfy the Karush-Kuhn-Tucker conditions of problem P2.



