Kernels Homework 2.

April 15, 2025

. Show that the spectral decomposition
Ar = UDU'z, v € R".

implies that, if ¢; are the eigenvectors, then
Az = Y N\oy(¢5,7) -
j=1

. Verify that

n(—z;c) = 2711 — c+ czin(—2))

=T YT - P)z "+ T tr((zI + 8'S/T) ™).
where

m(z) = P ttr((z] 4+ 8S8'/T)™Y)

. Let Tk be the Gaussian integral operator studied in the lectures. Show
that

(T (21 + T) ™" = ) Mz M) A= (1= p)p*
k=0

. Verify numerically that

z

Zu(zi0) = T tr((z] + K(X;X))™1) (2)

approximately satisfies

Zo=z + ZT ' tr(Tx(Tx + Z, 1))

1



5. Verify the projection theorem numerically: if

flx) = Z ¢jtj(x)

fz) = %K(m,X)(zIJrn_lK(X,X))‘ly, Y= F(X)+e

satisfies
R o 1
flz) =~ ;ij%(ﬂf)

with Z, from (2).



