Interferometric Graph Transform

A. Proof that L is concave and positive.

We will use the notations previously introduced as well as:
zp = Unzp .
As L(W) = > (W, zp), we will simply study Vz,

W = (W, 2) = (T = A)z]|* — [AW=]]]*.

Observe first that if ||{W, A}|| < 1, then | 4| < 1, and:
Wz|| < [[(T-A)|
Thus,
[[W=[]| < [[(T— A)z]]
and:
[AWz[|| < [(T—A)z]|.

Consequently, ({(W, z) > 0,Vz, VW € C. Furthermore, let
W1, Wy € C two operators and 0 < A < 1. Then:

[(AW1 + (1 = \)Wa)z| S AWz + (1 — X)|[Walz

where for z € R", ¢z > 0iff x; > 0. If Ax > 0 when
x > 0, then:

A|(>\W1 +(1- )\)Wg)z\ < AWz + (1 = X)) AWz,
which implies (as all coordinates are non negative):
[AJAWL+(1=X)Wa) 2|2 < [INA[W3 [2+(1=X) A[Wa 2|2,

yet one can use the fact that 2 — [|z[|? is convex to conclude.
Thus, W — £(W, z) is convex in W.

B. Proof of Proposition 3.5

Proof. Observe that F linearly conjugates C to {W €
CRHDIE Sy WA+ W (2d+1 )P+ | Afi)>+
|A2d +1 — ]2 < 1,Vi < d, 50, [WF2d + 1] +
|A[2d + 1]|*> < 1}. The extremal points of the latter
are simply 8’ = {W e CEHDXK SN )yk[]2 4
[Wk[2d + 1 —4])? + |A[{]]> + |A[2d + 1 — ]| = 1,Vi <
d, S0 [WF[2d +1])2 + | A[2d + 1])? = 1}, which is con-
jugated by F* to S. But S’ corresponds to the spectrum of
an isometry, leading to the conclusion. O



