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Solution of homework VI

Problem 0.1. (a) Solution. Since P is not PSD, there exists 7 such that z7 Pz < 0. For
any t > 0,
ftr) = (1/2)t*z" Pz 4+ tq"x +r

Thus, as t — oo, f(txr) — —00. O

(b) Solution. Since Pz = —q does not have a solution, there exists v such that v7 P =0
and —qTv > 0. Then, for any Zz,

f(@+tv) = f(@)+tT Pz + (1/2)¢"v) + tvTq

f
(@) +tvTq

Since v1'q < 0, as t — oo, f(& + tv) — —oc0.O0
Problem 0.2. (a) Solution. p* =1. O
(b) Solution. S = {z|z? + 22 <8, z; > 1}.

v%(@:{g g} 0,

for all x € S. Thus, f is strongly convex on S.0O
(c) skip.
Problem 0.3. ...

Problem 0.4. (a)

V(@) Awnsg = min{Vf(z)"v[l|v]| = 1}
= —max{—Vf(z)"v||lv]| = 1}
==V f (@)l

(b)
V@) Az = IVf(@)[.Vf(2)" Aznsg

= —[IVf(@)I-

()
Problem 0.5. Skip.



1 Additional problems

Problem 1.1. Skip.

Problem 1.2. (i) [|z]|2« = sup{zTz|||z]|s < 1} = ||z]|2.
(i)
lellp. = sup{eTale™Pr < 1}
= sup{z" P~12y||y]l, < 1}
= [z P22
=2T'P7'2 = |z]|p-1.

(1) [[2lloor = sup{zTa|zlloc < 1} =322 |2l = llzlx

Problem 1.3. Solution. By (9), Az,q = —(Vf(2)T (V2f(2)™) Vf(2)) V2 (V2f(2)") V()
when we use the quadratic norm defined by V?f(x). Then, by Az = ||V f(2)|+AZpsa =
—V2f(2) 'V f(z) = Azye.O0



