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2. Weak convergence inHillentspace

8 A requence 34.3
in a

slidbentspace it issaid to converge weekly
to well, un-n

#=> fsun) ->fcus vfet)
*

#=> (un,0)p -> (a,2) Wuefl

#a5: let34.30H, the

(1) Mata strongly) => ann
sweahly)

(2) Sun] wechly convergent
=> sans isbounded

I Manach-Steinham The oven



-ofof (1)

nn -a strongly, letwet
then we landyShwathineque:

Ol(un - u,v(+) = (nn- u)).1101
->0
n -> j

⑳

Corallany 6:Every weally vequ. Cloud-

notme inwho strongly cloud.

Troof: Take Su.3(u,un-> H
-

Lemona 5

= un -uzuM

meanple: Counid H =(<(0,2x)

and M =3n cH/(u) =1]

then he isstrongly cloud.
Consider requence Sun]



un(x) =v min(nx)

and compute moth. Fourier coeff, of
an 80H, i.e.,

(=(f,nn) =Eisuede
we have >n -> ⑧

n -1

=>(f,m) + 0 i.e. 4.- 8

on the other hand

(nn1)" =1yin2(n x7dx =1
i.e. Une ll

We can conclude:

31 there are requence converging really
to zero butall el are on the

notsphere
(2) A strongly cloned notneeds notto



be really cred

133 1.11 is notwearily requentially
continues, since un-0

let1nn1 = 1 +0 = 1101)

#a7:letlcH closed and

convers = M iswearily closed

knamna 8:
-

letof:H -/R continuous

and convers, thin islower
semi-continuous (1.S.c) withverect

to meal convergence

un- u =liningfun)=8)

Seample: f (u) =Dull cause and
-

Cout heone



Imma9:avery bounded requence
ina withoutmore has a really
convergentrub requence.

M

3. Unique volatility of ICP1) and (2)

let's startwith((P1):

min IS(y -y,)"dx +-x
*

J(y,n)

3.7. (0y.09dX = SugdxUqcH.G)
r 2

-
a.(y,q)

and ueVad>(Y(z)

Thing lose-hitgrow > for my
u = (" (r) (SE1) has a unique



(b. y =y(u) -H..(r)

Hence, we honors well-dified
control-to-state mat

G:uty(n),(Y(2) -Hi(r)

Thanks to the embedding
Ec:H'(r) -(Y(r)

we can define

S =Ez.G,h(r) -> ((r)

the volution operator
and introduce thereduced cont

fun tional

f(a): =y(y(u),u) =b)(su -yu)dx+E)u-dx
2

the (CP1) It vimf(u)
UeHad



i.e. an infinite - in optin proble
in(2(r)

heaem10:

let Had < ('(2) coved, convers and

bounded, 510 and
y +Lr).

Then, 1991) has a marque role

itHad

Proof:
-

(i) existence of an off, control

hte =if Jeycal,u)
uehad

and Sun had immung requence,
i.e.y(y(un),na))-l

Lana I
Mad bounded => Isubsequence

9/n.3, 3th.ua- is neatly



Had concess, cloved humoris Had

letyn
=S(un) 10)to (SF), i.e.

(1)(8 4.8ydx =)2e9dxfyet
2

Take 4
=

Yes
then

1(yu)in) =(yu)dX =Sunynx
M

Hisdor->I luella Hallu

Young-> 1 +(u.1,y +2 11 -
1

1

=> EllYalFica) =EBUalIn
Lana 5(2)
-> 1 yul)v'(u) =ca

withsome countant under - n



=> Imlesque. Y.-
I
inHim

connick (SEI
SVY-i89dx =5u,ydx
M

↓
2

↓

(57.54dX =25ydx

=>Y.- y =Si)

f(u) =JCysus,3) isconvers

Lumana
=>

8(a) liningfuel himJi.-
=if(y(u),a)
nelad

=> iisan out, control with

opt.statey



(ii) uniquenen

follow from strictconvenityand

limurityof who operator
unit:
~the hutch [t(a +1)]"<ta"+tbL ifa b I

↓

Remark:
-

(1) The annuation remainscorrect,

ifU.d =4 =l(r) and 500.

Then, there holds

J(y,n) =I((( - yb)"dx +E(uYdx
2

==udx (x))



take min-reques, thenboundedmon

follow from ()

(2) Huiqueven can be shown for

any strictly concess f(u)

&rollary11. LetWords (202) cloud,

bounded and concess, Y. L(r), 518,
then (CP2) has a unique nol.

To God withcorreport. State

i =S(w).


