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- Finishing remarks on kernels
,

k : 7) + 7 + IR from Poisson

equation (A)w = f and
wow !

· D Gauge field Theory (a rant or

conjecture by ChatEPT ... ) and
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ReLU
.
"-(i)" = G -50

=

& ReLUc + C + C
,x]

=

42(x) + 2 + 2x)
Either !

ReLu
!

"

- Go
OR

(2(1)" = 5

Chat GPT : this is a "toy example" of

Garge Field Theory
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To be continued if time permits. --

and/ or in the exercises

Today ! Start (Section 4 of notes
① Spectral theorem (s)

② Ridge regression
etc.

all via variational approach

(0 can be proven via
Schur decomp--)

actually gives eigenvales of D

on = (G
,
2) PIR

- I --



- 3-

Thm :

Let BelRU be symmetric ,
i .e.

AT = A . We define VER" 1o] :

Ry() =
(H)-

↑ · Y Rayleigh
quatient"

on (A) E

We've -
"

assumed this

Then A has real eigenvalues4 XuIB)
-
-- =(A) = X

,
(A)

and Ou eigenbusis Ai = Divi :

If Consider
-- Rp/+ EE) ...
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Examples :

[12]
, [ab] Vabein,as

Y & circulant matrices11111) M set
11 m==M

Here we can write down

eigen pairs : eigen functions , eigenvaleas

complete simple graph

·(ii) E110
no seffclays

&

regularophs
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Diagonal : 30 eigenbassin[
()(i) [i]

1
,

2
,
5
, 7

Rem ! Spectral the after an

Ortho formal change of basis , any

symmetric metrixIs [dO] diasona
Ry() =

(H)-

↑ · Y Rayleigh
quatient"

(AV)
+

E

TTY
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n = [5
convention :

J blank entries

are O

Rn)(2]) IR3

-

(r()) -(i)( []
2x- + Sy- + 7z2

-

x
2
+y2 +=h
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Remi X
, y ,z not

all = 0,

2
2x+ Sy+ + 7827
x2+ y

2

+ zh

Pf : So

2xSyx77x*+ 7y*782
[

x2 +y
2
+ 22

xxy2 +z2

= 7
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When does

2x-+ Sy- + 7z2
= 7

x2+ y
2

+ zh

hold with equality ? Equivalently

2xSyx77x*+ 7y*782
[

x2 +y
2
+ 22

xxy2 +z2

holds with equality ?

x +02x7x
So equality

y + 0 Syczyz) X
, y = 0
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If Xyso , 7 0

So

=() () = z(i)
-

·
Rem : Ry(ct)
=Ry(Y)
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Other eigenvectors look like
saddles

of some max height
kind 8

m

⑧ height

~
min heightsaddle


