
Proof of Lemma 3.1. (a) ∇J(LA(W,S)) = (ESTA−T , ATWTE) = LA−T∇J(W,S).
(b)

DJ(LA(W,S))[LA(G,H)] = 〈∇J(LA(W,S)), LA(G,H)〉 = 〈LA−T∇J(W,S), LA(G,H)〉
= 〈(∇J(W,S)), (G,H)〉 = DJ(W, s)[(G,H)].

(c)

∇2J(LA(W,S))[LA(G,H)] =
(
(GA)(A−1S)(A−1S)T + (WA)(A−1H)(A−1S)T + E(A−1H)T ,

(WA)T (WA)(A−1H) + (WA)T (GA)(A−1S) + (GA)TE
)

=
(
(GSST +WHST + EHT )A−T , (AT (WTWH +WTGS +GTE)

)
= LA−T

(
∇2J(W,S)[(G,H)]

)
.

(d) By definition, D2J(LA(W,S))[LA(G,H)] =
〈
∇2(LA(W,S))[LA(G,H)], LA(G,H)

〉
. Us-

ing part (c), the above expression is equal to
〈
LA−T (∇2J(W,S)[(G,H)]), LA(G,H)

〉
=〈

∇2J(W,S)[(G,H)], (G,H)
〉
= D2J(W,S)[(G,H)].
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