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⑦ CIR
"

If Vcr is compact , Cl (V) is a Banach
space with a natural worm :

Hulke, r, = [ 11 Bhutto
,

⇐0 "

sup IDKUGDI .
✗ c-V

letT be a linear functional in CIG.

T is a distribution if forell compactVcr

thereon such that

IT(E) If C 11611cg,
K)

( L , C - may depend on V ) .

The minimal l s -

t
.

G) holds for all

Vcd is called thedegveeofdis-tnbut.in.



Exainples :

④ uc-LL.ir) defines distribution

I (E) = { ucxlcecx)

Fix Vcr , 6 sit . supple CV .

/Tule ) / f fun 61×7 ok ⇐

4- Hulky, " Heart
degree =D

If Tuce ) = Tv (4) ⇒ ffulx) - v67 61×7=0
or

lty ⇒ u=v .
a. e.

important : we ALWAYS identify the funding
with Ty .



⑧ bet µ
c- rich -

bounded
. t?Y÷y)bounded is

Ty (G) = ftecxlofucxl

Fix Vor , E sit . supple C V .
Then

II. (E) I £ Air 11411 com
degree = 0 .

④ , ④ ⇒ IT
.

② Derivative of a distribution .
Let 2=14 ,

- . -14 )
be amulti index 1)

✗
= 0¥ .

. . 2¥ .

Let 1-c- DEN . Then we define

(151-1161--1-1) '" TIDY)



-

⑤ The formula defines distribution .

(151-16)=1-1 )
" 'T ( Dhe )

Fix Vcr
, 6 sit . supple CV . Then

1435161 If ITC Dhe ) If

£ C 11 Dhe Huey £ ( 116 "ce+H1(v1
Taste Dirt

⑤ Motivation : let uecitr ) ,
ACIR ( so

be one in 1 D)
. Identify u with Tu .

What

is 9.Tn ?

By okt . (2×1116)=(-171210×4)

= (7) fun 0×41×1 ok = fan# A) ok
n or

= Tau (6)



Now
,
multi -D case

.

(DT ) (e) = ↳yap
totolmnber of derivatives

Tu( Dhe )

= ( - 1)
" "

/ u Cx) Dhe G) = / Dtu G) ulx)
r r

= Tpg (e) . :)

B③ uh = 1×1

We compute its distributional derivative
.

I 141 = § 1×141×1 ok
- I 1

Claim : 9×1×6 ) = f sgnx 61×1 DX
- n

Proof : Tu# 7=51×10×66101×-1 [ 1×12×61×1 ok
0 -1 0

= -1×0,91×101×-1 f^x¥Hdx =

-n



= ✗0×61×101×-1 f.
"

✗OH ok =

0

= § 9×41×1 dx - ✗ 61×1 /
°

-1

- f) a. ✗ Ecxldx +xK¥o =
= - f) Sgm ✗ 41×7 ok .

I

⇒ @✗ Tn ) ( 61 = - Tula, E) = { sgnx Wok .
☐

.

④ ⇒ it
.



⑤
✗↳ § G)

"

fund .

solution to Laplace eg .
"

Toit El = f § G) 41×1
IR
"

Hit# 114=-4,0-11*7 Aileen dx

@xi×iT¥ ) (E) = {µEH 4. lead dx

(DTE ) 161--4, EW AGH dx

From lecture : for all u c-Ctr ) , for allr :

"

o
"
o

⇒ (Ñ¥ / (6) = u 101 = fulxldcflxl.ae ! ! !


