CS726, Fall 2008
Homework 11
(for practice only; no need to submit)

1. Let Hj be a positive definite matrix and define Z; as
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Show that Zj solves the problem
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where the weighted norm || - || g, is defined by ||z|| a, = /2T Hiz.

2. Use Theorem 2.3 in the notes to show that for Z; defined in Q1, we have that

Vf(a:k)T(ick — xk) < 0,

that is, Zj —xj is a descent direction for f. Show moreover that this inequality is strict unless
Tp = Tk.

3. Consider the problem
min f(x) subject tol <z < u,

where [ and u are finite vectors of lower and upper bounds, respectively. Find the first-order
necessary conditions for optimality of this problem (extending the conditions (2.3) in the
notes for the problem with constraints x > 0).



