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DPT(y) : = ( 1)
!
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(so every distribution admits derivatives of
every orda).

#of EAK DERIVATIVE

Let fel(U) and Ty(d) = 1 fax + de(U)

Let CEN IF TELE(U) wah that



D'Ty = Tra in the sense of distrib
(that is DPTy(d)=Tra(d) - Peeu)
tat in &
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There Un is the weakderivative of f

IDF = 12 in the weak sense).

Ob If fadmits a weak a-derivative , it is

&

UNIQUE
if not is ,wa sich that I Na Pdx=Swapdx Foto

=> Va = wa a t by the fundour .
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In polticular Ef in the weak sense isthe

Lec(V) function vi such that

SfEpdx = - viddx - Dee,U
&
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(the integrat on by ports famula holds
-livergenc theore)

Recoll thatI has compe
ot apport inside U !

So d= 0 on &U !

Ob It is not always tre that ft(g(U)
admits weak' derivatives for soul a



ExL H(x) =21
X > 0

H= [g()
8 X(0

(TH)'(y) = - Std'(x)dx = + f(0) = d
Th = do (so has not a weak deviative !

-> vel'es such that TH =To !

Th( = - q(0) ...
-
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,
22 (X , X2) , e' (x 2

,
X3) ... , e F(xm, + d)
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DERIVATIVE



theu)(4) = SPfMX +m P(Xi) [f(xi)- f(x)]IR"

Te + Te ! even if I'is defined a .

e !

Te = Th where pe is e
fe with

M = Mo + Me
No L and po has density f(x)

A

Mi = di Oxi di = f(x) -f(x)



Abservation Let 11 IR open interval

Lu +ES'(I)
.

I T =0 (that means T (p) = 0 + te(E)
=> so +(p) =0 + p-eg(I)

there T is constant that is FCEIR such
S

that T = Tc IT is the distribution associated
to the constant fuction
that is T(e = c (dx de(1) ·

Lsee woodle page-argue at in the corellary
of the fundore lune of the calc of variations)



Ex fcontinuous in IR but without3

week derivative.

C= conta Set = 1 Cr

Co = [o1] C+1 = +(m(1(k + z)
XCO

fo-fo = 49 x ,
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f , (x)= fo(x) Xx+Io
7 , (x) ==> f , (x)= Ex + (5 ,3)

and Haraffine
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fa(x) fz(x)=f,(x)
E
E XEIR)[1=

↑

fz(x)= on (C , (2) 1 To , E]
= E + (1) on (2) &TE , 1]

ther affire and continuous

and so on
-

E-mzk-fn(x)= fu(x) and constant on IL CK

Ilfm + -full (M
+ 1

Er is Coachy in etois , 11 · 110)



f Is the CANTOR
VITALI functionIn -> - unferly on to

, 17 ( its graph is the
f is continuous f : (R + Tol] DEVIL'S STAIRCASE

I is constant on every interval
contained

in IR-C Cantar set.

↓
Fl =0 on every interval

contained in IRIC.

IRIC =union of intervals ! (C) =O

So fl =0 a .e
.

(Te)' to cannot be 0 (if it were 0 >Tete-
=> f = constant

-
NOT TRUE

I has not weak deviative,(Tel' is a distribution



associated to a measure l with is SINGULR

With respect to Rebesgua (but no Dinac delta

Ex 4 Tegix eg(x) + Le,<(R)

(Teg) = p .r. (so egit bas io weaderivative)
take a such that

Tegix(P) = -Seg(d(x)
=(d(X =ling()dxgd

=>by peto) = lin T-ed]dy + F ((xp(+C
E



= live S P(4)dx + (4(2) - P(-3))eg2
210+ *
-(-a

,a)(( 5, 5)

Sucell P(a)=0 =q(-a)) tas E + 0

since P(2) = P(0) + &'()2 + o(z)

↑ ( s) =G(0) - P'(0)3 +o(s)
(() =P( a)]lga = 2 p'(a)e@ga +5(3)lg2

-> 0 E+Ot

-

Ex Let E be a bounded ope set of
class et in rm XE( =LEE XEEE /IY

TE(q) : = (p(x)ax = +y=(4)
+ 4 +e)



OxiTe = -SEdx = (divergence therrear) =
E

↓
= - -q(x)()dS(x) =-PxVi()dt(↓

V(x) exterior nonval to E at x
Vi(x)= i - component

&Te is a vector valued distribution (VTE : CRY)+ 1 RY)
supported on LE and

with density-VE(X) ( will respect to

It"_ measure
DesIs a Linear Differential operator

-of ader R/EN) With CONSTANT CEFFICIENTS

If ACEREK
,

FUECR(IR
= (4) := Du CIR



ex o of order I :

2x F(u) = Com + Eiciu B. R") -Ein)
2Xv

F of order 2
2

exz(u) = Du=
ex. f(u) = +r(to -Du) + AEMe

**

(IR)

+ EiCiu + Col
2x i



Let += D'(u) I be a liner deff operator

Of order k with constant coefficients :

7(n) =Du
FH) is the distribution I

.

That

-(t)(d) : = E CDCT(d) = 2((-1)
*

T()
Peg(V) KI te 1211k

- T(((( )4D4P)
by Linearity

kkk

· XT(4) := =T
= T(EP) = T(XP) -
by Lineacty' &X



Bet LetI bea live offerential
-

operator with constant coefficients
TE D'CIRY) is a FUNDAMENTAL Solution

of t if
f(t) = do (that it

-(T)(y) = g(0) + P+e(RY)


