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① Show that

ReLU'(x) = Heaviside(x1 ???

in the "weak" sense
.

~ amazingly
powerful

② What about technique

Heaviside' (x) = &(x) ??

Call centred at 0 ,
i.2.

G(x) = Go(x)

Heuviside(X) = Heavisidea (X)I
ReLU(x) : ReLUo(X)

(
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and we will write yaR

Gy(x))G(xy)
Heavisidey (x)

Heavisideo ()

ReLWy(x) = ReLu
,

(x -y)

[mybeecviside ,107112]
- Heaviside(x)3 % ↓

= Heaveside
,

(x)

↑
↑ centred at 0

Heaviside
,

10) ???



-
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⑳ What is ((x) = G(x)

anyway
?

Answer : It is a generalized
function meaning , a

linear

map * "test functions"
-
↑:: (IR) -> IR

I sometimes subject to certain

conditions
,
e . g.

fcC'() etc.
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Think of

C(IR)- IR

Ye: -IR

↑ gi [fxiglas dx
function

v
w"(x = 4 giveSe
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add

Trick ! Method (MHirsch)

we(III)

S w"(x)o(x)x

-- Ifex
-

= looks like it

has to be
wh o

pos (semi) definite

is negative semidefinite

Exercises We'll prove some of
to be
written

these ideas
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⑳
IfI test functions are taken

to be =Go
↑

the function

: git Squifkid
↑ -
g should be 0

then any
function sit

.
blah blah--

should equal any
other function.---

So if

= C(IR) need to show there

are "enough functions"
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To
prove D

:
wix) = f(x)

So
glaidx = (gfSinE⑳

formally
I just need

↓ x Riemann/intel
-Sg(x)wSgd

continuous
Since

g
: (8(IR) -

gClin) , w( , f(x) ((IR)
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ReLU'(x) = Heaviside(x)

in weak sense ??

Is Vge((IR) :

· (g'(x)ReLU(x)dx
IR

=> (g(x) Heuiside d
???
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-(g'(x)ReLU(x)dx
It

NewXi
X gxx

- g(g
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-** gladx =
whatea

item

X- I

Sgt Hecviside(x)dx
X= - y

? I ? X Q

=S
-gladx
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