Exercise: Deriving the second principal component

1. Let
n

1
J(va,22) = - z(xz — zavi — 22v2) T (X — ;11 — zi2V2) 0
1=
Show that % = 0 yields z;2 = vIx;.
2. Show that the value of vy that minimizes

j(Vg) = —VgCVQ + AQ(V%VQ - 1) + )\12(V§V1 - 0) (2)

is given by the eigenvector of C with the second largest eigenvalue. Hint: recall that Cv; = A;v; and
T
2 Ax — (A + AT)x.



