Text S2: Solutions of Optimization Problem

We shall provide the proof of obtaining the solution of the optimization problem. Let us define a La-

grangian function
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with Lagrange multiplier A > 0. Then, we have
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since Jjw; = 0. Therefore the solution &; satisfies
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Then, we have
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By differentiating with respect to 5;, we have
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gives the solution of §; such that
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Then we have .
L(&, 8,6 )) = —;fTAs +ETBE+ AN.

The differentiation with respect to £ gives
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where p = 1 — A. Therefore, the solution f is an eigenvector of A with respect to B with an eigenvalue
p. Then we choose £ so that
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is satisfied. The fact that o X
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implies the largest eigenvalue p of A with respect to B attains the minimum of S2, since S? > 0 is always
satisfied.



