
Appendix A

The vectorization procedure of convex optimization problem in decision
matrix H

min
H

‖HY‖F

s.t. HGy = J1/2
uu

to convex optimization problem in hδ is described (Alstad et al., 2009). We
write

H =








h11 h12 . . . h1ny

h21 h22 . . . h2ny

...
...

. . .
...

hnu1 hnu2 . . . hnuny







=
[
h1 h2 . . . hny

]
=








h̃T
1

h̃T
2
...

h̃T
nu








where

hj = jthcolumn of H, hj ∈ R
nu×1

h̃j = jthrow of H, h̃j ∈ R
ny×1

The transpose must be included because all vectors including h̃i are column
vectors.

Similarly, let J
1/2
uu = [j1 j2 . . . jnu ].

161



162 Bibliography

We further introduce the long vectors hδ and jδ,

hδ =







h̃1

h̃2

. . .

h̃nu






=


























h11
h12
...

h1ny

h21
h22
...

h2ny

hnu1

hnu2
...

hnuny


























∈ R
nuny×1

jTδ =
[
jT1 jT2 . . . jTnu

]
∈ R

nunu×1

and the large matrices

GT
δ =









GyT 0 0 · · ·

0 GyT 0 · · ·
...

...
...

. . .

0 0 . . . GyT









, Yδ =








Y 0 0 · · ·
0 Y 0 · · ·
...

...
...

. . .

0 0 . . . Y








Then, HY =







h̃T
1 Y

h̃T
2 Y
. . .

h̃T
nu
Y






and for the frobenius norm the following equal-

ities apply.

‖HY‖2F = ‖

h̃T
1 Y

h̃T
2 Y
...

h̃T
nu
Y

‖F = ‖ h̃T
1 Y h̃T

2 Y . . . h̃T
nu
Y ‖F

= ‖hT
δ Yδ‖F = ‖hδY

T
δ ‖F = hT

δ YδY
T
δ

︸ ︷︷ ︸

Fδ

hδ = hT
δ Fδhδ

Because HGy = J
1/2
uu where J

1/2
uu is symmetric matrix, we have HGy =

GyTHT = J
1/2
uu and

[

GyT h̃1 GyT h̃2 . . . GyT h̃nu

]

= [j1 j2 . . . jnu ] =⇒ GT
δ hδ = jδ


