Supplementary Material

A Proof of Theorem 1

Proof. We rewrite the objective function as:
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where NV = — Zz =1 S log(1 — A,(,Z) + EZ(,Z)) is constant term which does not

contain A, thus we can drop N safely. Introducing Cpq, Crys D;{q, and D, which are

defined in section 3.2, we get:
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According to the inequality that z > 1 4 logz,Vz > 0,
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By the inequality a < & H’ ,Va,b >0,
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To handle tr(ATD™ A), we introduce the following lemma:
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Lemma. [1] For any nonnegative matrices X € R" ", Y € RF¥F Z ¢ R"¥F,

Z' € R™* and X, Y are symmetric, then the following inequality holds

k
n (XZ'Y);pZ2

Proof. See [1]

According to this lemma, we can get
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Take Eq.(3)-Eq.(8) into Eq.(2), we obtain:
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and it is obvious that when A = A’, Z(A, A’) = F(A), thus Z(A, A’) is an auxiliary
function of F/(A). O

B Proof of Lemma 3

Proof. We now consider the first inequality in Lemma 3. Since a,b < 1, we have
V1 +1)2=2X\(a+b) > /(A1 —1)2 = |A; — 1|. If \; > 1, we have
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To sum up, we have
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Then we prove the second inequality in Lemma 3. Since a,b > 0, we have
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Since a, b < 1, we have
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