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What is the delta function it

Solve

w(x) = X2
,
wood

Rem : w'(x) = f(x ,w(x) like w's SoI
Today's Obt simpler--

w(x) = edx + C I
general solution

w'(x) = X 2

u(x) = fx dx + C

= X13 + 2



Then whol = 5 determines (

(*( + () = 5

X = 0

3 = 5

w(x) = X+ + 5

w"(x) = X
,

((0) = 0

w(L) = 0

LELR
, fix



wix =
x
*

/y + C
,

w(xi = X2 + 2x +Co

[w(0) = 0
= 0 C: 0 +1 =0

C-0

w(x) = X/2 + GX

⑰
will : 10 + PL =0

27 = -15/20 , 2Yo



w(x =

*
(2 +) )x

G(x) = 0 w(x) = )

I b

--

C ↳

-
w"(x) = sin()

, w(L) = 0

w"(x) = e(sixxS
Sind

+ 25x2 + (an(x))

wixf



Claim : To solve
w(dG

w"(x) = f(x) w(L)50

solution is
th

w(x
= ( f(t)G(t ,x)dt
t= 0

where

G : "Green's function"

Problem :

G(t
, x)
= simple stuff + RehU(xt)
-

doesn't have
2 derivatives



tsL

w(x) When w(x) =(f(x)G( ,x)dx
t =

G

You'd like to say
til

wi( : [f(x)(e(t ,x)d
4= 0

-Ex)
w(0) = 0

w"(x) = f(x)
w(Llo

(x) = T(x) (a) 50
(2) = 0



Sul)"
W = 5 f(x) + J(x)

The equation
w(d)= G

w" = f(x) w(L) = 0

is
SS

linear in fof(x)

Also

-Healt,&

is lineer in f.



Generalized functions
comes

un ②
Generalized solution to an

ODE

PDE
illustrate
u ReLU(x) e start

D
⑪ Green (x',X)

11

Green (t
,x) : our first

positive definite kernel funct

- 1 + -X1"
second pas def he functi⑤ e

- ( -xk
e



nam
def

G X = 0
S S X 30

RuLu' doesn't exist--
but

->Devise
function

3
f

ReLO(x)c+ X = 0 , Ok,
But ReLUto) doesn't exist



First understand this---

ReLU(x) = w(X)

w'(x) = Heaviside(X)

but not true at X= 0

We say

w'(x) = f(x)

holds in a generalized sense ...

Take a "nice" gig(t) , differentiable



we insist that

g(x)w'(x) = g(x)f(x)
this is of no help

,
but

g(wdx-jog
for allg infinitelydifferentiable

g
bounded support

- ,120



i
.
t. for some BEIR

g(x) = 0 if (x) >B

If wif are infinitely differentiable ,
or justw has one derivative

gui - a
[(gul' - g + gw' 7
(gux- (gw C



If wif continuous
,
maybe

Wis derivative doesn't exist
,

write

w = f

if [Sgw : /gf
↳ jin I

bounded supp

for all ge (8(IR)
(a-dirt

s

#gw)gf(x



How : clim

ReLUix) = Heaviside

in this weak sense

WEE

g'(xReLU d

-Bx(x



= jg(x)xdx
O

ReS I
-

eSg(xx &x

=> gixBBgx
-0-g(x)dX



-gaReL
Y

- glad?
X= B

Sg(x) Heaviside(x)dx
X= - B

X= B

=>SgE
-



What about

Mehn" = Heavision
↑

not a

classical

function

Direc delta function ⑭it 1930

Gemini ChetGet

Fourier
, Prisson 1820's - 1830's
--

To be continued




