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CONVOLUTION-
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IMPORTANT EMMA
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UCIR" open f Lex(V) of the calculus of variations")

(f(x)p(x)ax=0Pee(u)> 1=0)aemosteverywhere

Mof
obviose

~

#E compact feL'(k)
,
fix a representative f

g(x) : = E signf(x) x= k f(x) if f(x)+0
O Xt ULk wof(x)=G TE(x)

= If f(x)=0
appquEK gf L'(IRM) e LOCRY

suppon* (s) < k+0, 2) It if I is sufficientlymell
-9 - e (0)

20 Eodist (k , IRh(V)
-

-

-

(k +B(0 ,2) = YzkB(y, 2) COMPACT <C if (x, IR"(V)9)E XXEK



=> by asuption Sf(x) geg(x)dx = 0

-

Let so sich that+
.
TakeE

Recoll0
=Sf(x)9(g(x)dx

= #
+ B

f(x)gkeg(x)dX fl(k +B(0, [d)
10
, 30)

f(x) = l (r+ BLO
,Ed)

11 8 Kels Ell gla (Young p= 1 p =e=+a)

(f(x) o ea(x)) = (f(x)) -> L'(k +110, sol

g* - In in ( and thee a c (up to a subsequence in
I

↳ f(x)g49gx) -> f(x)(x)a . e

f(x)=
by lebesque dominated conv. ↑
lin #

+10
,

30)f(x)gke(x)4x =SFg(x)ll2+

S



it
Leuea 2 (1 dimensoval) Cav be generalized to several

& dim
,
to connected)

Let +L'ex (a , b).
&[↓ pee (a,b) /((xdX = 0 E) ACER f(x) =ca . e .

X

proof f = c = !c . p'(x)dx = (P(b) - cb(e) =0 rince P +2%1, 3)
- b

Ee(a ,b) E h(x) + eg(a ,b) (h(x)8x = 1
a

I Y

↑(x)P(ydy - 10P(z)dzh(y) by ④ y(a)=0=y(b)

② y'(x) = p(x) - (P(z)dz)h(x) + eg(a ,b) 0 +Q = + +ei( ,b)

By altumption

( f(x)+ (xdx= 0=Sf(x)p(x)dx-[P(z)d] f(x)9(x79x =
= Sf(xx-(xx(yh(y)dy = S4(x)[f(x)- f(y)h(y)dy7ax



=S
*

P(x) [f(x)-(zy2(z)dz]dx = 0 ↓Ptei(qb)

By DoBois-Reymond f(x)-(f(z)hzdz =0 a .
e
.

X

= f(x)=f(z)h(z)6)z :=c a .

eX
.


