Bt 32 gt MAS037
Homework Assignment 2
Due Nov. 01. 2023

Problem 1. Suppose that f : R® — R is twice continuously differentiable. Consider the iteration

Tp+1 = Tk + aupg, where pg is a descent direction and a4, satisfies the Wolfe conditions

f(n + arpr) < f(ag) + Vi,
(V) (r + arpe) i = 2V filpi s

with ¢; < 1/2. If the sequence {r;}3° , converges to a point x, such that (Vf)(x,) = 0 and (V2f)(x,)

is positive definite. Show that if the search direction p; satisfies

i IV F5+ V2 fipe]
k=0 e

0,

then the step length a; = 1 is admissible for all k£ > 1.
Hint: Use Taylor’s theorem to expand the function value up to (V2f)(x;) term and apply the
condition |V fi + V2 fypi| = o(|px])-

Problem 2. Let A be an n x n symmetric matrix with spectral decomposition A = QAQ™, where

@ is orthogonal and A = diag(A1, \a, - -+, \,,) is diagonal.
1. Show that for a given constant 6 > 0, the minimizer AA, of the minimization problem
rrAliAn IAA|F subject to  Amin(A+ AA) =0, AA is symmetric
is given by AA, = Qdiag(m,--- ,7,) with 7;’s satisfying
T'_{ 0 if\N=0,
6=\ if N <6
2. Show that for a given constant ¢ > 0, the minimizer AA, of the minimization problem
rgiAn [AA|, subject to  Amin(A+ AA) = J, AA is symmetric

is given by

AA, =71 with 7= max {O, 0 — )\mm(A)} )

Here || - | denotes the Frobenius norm of matrices defined by |A|% = tr(ATA) = tr(AAT), and | - |2
denotes the Euclidean norm of matrices defined by |A[2 = maximum eigenvalue of ATA, and Ay, (+)

denotes the minimum eigenvalue of matrices.



