
LCX, s ,p) = p2t xp + ✗2s

(ELE) (Lp )
'
= ↳ us (26 +× )

'
= x2 us 265+1 = ✗2

(NBC ) ↳ =D 2Ñ(✗ ) +✗ =D

(a) Any minimizer ( if any ] solves
it = { x2- £ us eecx) = 2¥ - ¥ + axtb

UCO ) = 4 ii. (×) = ¥- - E- +a
↑ ↳

2Ñ (1) +1=0
↳

2 (§ - { +a) = -1 us _ 23-+29=-1 → a= - §
The unique solution is

UoCx)=¥¢_¥-f×+4#
I

Fcdlotv ) = FCUO) + OF Cleo , v3 + J ÑTx)dx ≥ Fao )

÷ 0

with equality if and only if I _=O us v-=o because v63 -0 .

(b) iuf=-✓- A possible minimizing sequence is

llucx) = - n- GX .



Slept the variation@ pbue

week { S ({ + 4- ee
"
+ sell

°
✗ - ee ) : let H'☒1)

,
Uco) =acct) }

admits a solution
.

"
NOT 21T

Indeed coeeepactuess follows from the estimate

{p2t ¥ + sick✗ - s ≥ 'zp2t f- S4 - A

while Lso follows from the Lso of the clover for the fever with ci}
and from the uniform coeeoergeuce for the fences with it .

step2- The week
. point is inque because the Lagrangian is

strictly coeevex ice the pair (pas) .

Step? The vein . point is of class and satisfies the equation
ice classical sells in [0, it] awol the PBC UCO ) =ee CIT) aced

it cos = it⇔
. If we extend ie to R by periodicity , we obtain

a function of class C2 (wool to check that ii cos = ii CIDthat

solves the given equation (this needs to be checked )
and therefore it is of class C?
Eep4- Every periodic solution has a period

T of the fence
kit for solve positive icetegerk .
Indeed

, if he is c- periodic, then also sink is 7 periodic .
step5- If it is a solution with period kit , then te is the
same ee that we found before . Ieedeeol
→ it is a ueiuiueizer of the corresponding variational pbue

ice [0 > KIT] ( usual avgeeeeeeeet F Cie + v7 ≥ Feet2)
→ It is Ullique and solves (ELE) + PBC ice 20

,
KIT]

→ also de solves the same equation and is a cleileieeeizer

to the Sallee Pbm .

- ◦ - o -



(a)Y J Itup _ fgn.ie✗Hell ↑≥ §, like 120
_ (S ut )

"≥

(§ u2 )
"
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Br Holden
B~

112

Poincaré
≥£ 1"" /

°
- ( S IPU 12) . cost (s *up )

"2

Br Br

- §
,

( IDUP - cost Krul2) ≥ - cost . wears (Br)
↑

pro - Ap
2

≥ -B ttp e R

(b)II we distinguish 3 cases .
• If we ≤ 8 we argue as

icethe case we =L .
The key point is that

Holder
↑

§
,

1UH - 1am ≤ (Spalato )
to (§
,

lie,
m¥ )
¥ñ - m

to Ig

≤ ( Sm ItuF)
¥

. cost Itup )
¥0

Sobolev - Poincare
with q= 20gal and p - 20
• If we ≥ 20 then I cue, = -• foe eoeey Rao .

It is enough to

consider eecx,g) = decay) with 4 E CE CBI and let >→ to .

• If we = 19 then Icarry =0 if or is beige . If we consider
eecx ,g) = 4 (E , 2- ) with 4 E CE CBD , then we discover that

Fcu) e o when his large enough .

Then consider die with d→ to .

(c) YEgwweuueel8forauyr.is#- It is enough to consider any
nontrivial ye C% (Br) and observe that

f- ( e4 ) = Slice 120 - Emt'S 16×1.141 - 0 for E Sewall .

(d) YE-gwbeuut-lsaeeol-isseoll.ITbe key idea is that , as ice

point (b) with ur ≤ ☒ , sign Iuxl . I let
"
≤ coasters 5pm ItUP ,

and coast as →0 as I → Ot .
More precisely , actually a = 19

coasters = sea . coast CD for solve a >0 ( usual houeotbety )
↑



(a) YEJW It is actually I- tip .
continuous

2
2

§ larctaucf ) -arctau (g) 12 ≤ § If -g 12
Indian is 1- hip

(b)N consider fm that alternates ☐,
0 and 53

.

Then fm → E-
.

← In
Ou the other hand

,
Tfn alternates

◦ and ¥ , and therefore Tfn
- ¥ ≠ ardian (E)

"

arctaa (F)

cos 'YE⑦- If {fee } is bounded ice H} then { fu } is equi £ - Holder ,
and therefore {arctaucfn) } is equibounded in Ecco , 22)
and equi ± - Holder .
Ascoli - Arteta' then ⇒ there exists fn. → for ceuif . ice

[0,23
,
and hence a fortini

fmr → for ice th Clo, 23)

CdsN consider fn that alternates ± s . #→Then { fu} is clearly bounded ice L?
← InOu the other hand

, Tfw alternates

± ¥ ,
and therefore Tfm → 0 weakly ice L?

In particular , if Tfn . → g strongly ice L? then

necessarily g =-D ,
and therefore 11TEur 11<2 → 0 ,

which is clearly impossible .

Eonstaut ≠O
-o -


