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Bad news : I'm still a bit

behind

Good news : I have managed to
come up with a few nice exercises

on generalized function , to explain
what we need from :

Generalized Functions and PDE

A
.
Friedman

Greats new : You and I will study

non-parametric stats
(thanks to a conversation with Ali

Lazak)
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Ultimate goals :

① Positive definite Kernel functions

7) + () EIR sit . <) : R ,
IRY, -- -

② Explain "Gaussion Kernel"

in terms of the heat equation

~/

③"to build kernel

functions + understanding them
T

- Non-parametric methods

Juses kernel functions)
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Last time : weak solution to wif

is pair

(w
,
-)) = (ReLU(X)

,
Heaviside(x)

Technically we need :

for test functions ((IR) = CLIR)
X
Our C

↑

we have compact

① (Heaveside (x) , Go(x) = (w
,
f)

also satisfies

wi = f

what des to really mean-- ?



-
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Ans : Jo(x : %(12) - IR
-⑭

generalized P - R
function

& If fig : IR +R are continuous
,

Thea
um

~↓ as functions as generalized
functions

(not really sure = CJ(IR) is "best" choice
---

③ Exercise : if (g . 92) . (grigs)
are (wif) si . Wif

,
is giogg ??
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I
.e . is

Lg .. g3) a weak solution

(r
, f) to

w" = F
.

-

Last time ReLU's Heaviside

(weakly)
How :

Heaviside- To
w

what is this
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Week solutions :

w = f ??

ge i test functions , here
P = C: (VR)

f replaced by

g+gofgk
i
.
.t. a map -

P - D

C
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Intuitively , if go (8(12)
= G(x) the Dirac delta at X= 0

unit imple
what should be This is the key

Yog = gl
Recall (O(IR) means

infinitely differentiable IR-IR
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%R)
,
C'(i)---

((IR) = K times differentiable

with k-th derrative is

continuousI Cir) C((0 ,2)) - - I
continuous

I (12) or C.IIR) Imeans having compact supports
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L1 : A generalized function

(for COLIR) is a linear

right ad more] map

CIR) - IR

& continuous

[ g- Sega]
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Lastegate a leg+ jet)
e .G .

f continuous

gi (f(x)g(x)dx
IR

e . g :
do

give glo)

--
What could possibly go wrong ?
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* t = f(x)
Well :

-

he
for

any 230 1
f so s



Really :
"better bump"

g(x) = Cf(x)

wher CO is chosen sit.

glad
ga(x

= C f) * )
St C

.

ga(xdx =



i
.
e
. galx) is the shift

o f times the correct

constant site

A
VysM , as

#- E 9a
,
0(x)

X=X

ga
,
y(x) = gg(x -y)

om
,
in ML ga .

x(x) = gg(x
- X)



k(x
, y) in math

k(x
,
x) in ML



Next time

& What possibly go

wrong by considering
all Linear maps (2) +IR

② if fig as continuous

functions
,
if fog as

generalized functions



Class Ends

Zach

Exercise : 98 larger/smaller
Janal ..

"


