



































































































Then by hypothesis ii and Fatou's lemme

Flat f x umdrifting fix yalldx'Éhiyif ff lx yalldx

limingFMul Guff F lust

Thesecondpartoftheprooffollowsfromthefollowing resultoffunitandanalysis
Th Let X Il Ildbe a Banachspace and let F X R beconvex Then

F is lowersemicontinuous in thestrongtopologyofX ifandonly if
F is lowersemicontinuous in theweektopologyofX

Proof F is lowersemicontinuous in thestrongtopologyofX ifandonly if themblevels
F s t are closed in thestonytopologyofX Atl while
F is lowersemicontinuous in theweektopologyofX ifandonly if themblevels
F s t are closed in theweek topologyofX Atl

Werewind that in anyBanachspace anyconvexsetis stronglyclosedif
andonly if it isweakly closed
Since F is convexbyhypothesis then anyset Fet is convex

Show that thefunctional F is convex andconclude thepreviousproof

Considernow theminimizationproblem
P min Flat u ewi't s

Weshowed that if p a reflexivity ofthespace and if we consider thespace
with zero boundary detain W r insteadofthewholespaceWhip Irl
then thegrowthcondition ou f ensures the coercivity of F
















































































































































































































































































































NB C R is dense in L R H as p to We can thenreplace yeLaR1with

a testfunction y e c IR
Let G lx f gItt dt V xe R

NB g e Lo R1 D g is measurable in R and bounded

G is well defined G is differentiable a e in R

G ld girl
g is periodic gladx o D G is 1 periodic D G is bounded

Show that G is a periodic

Let Ha x1 G Kx Then

Ha ld i G kxl K gthxt Ir k gntxt UkeN e e xER

And no

legallyhide f 1 Hill phlox I inFithiande s E o

We are now in thepositionto prove thenext result
Th Necessityofconvexity
Let r eIR beopen and boundedand let f Rx IR Io to satisfy
i f in a Coretheodoryfunction i.e ft 21 is measurable t ER and

achiefrequest f x is continuous e e x er

ii V R e Rt I gr e L R n it o e f x 3 egrid a e x er t 2 ER
Moreover considerthefunctional F W 01521 R

U Flat fix uhlolx

If F is sequentially lower semicontinuous w r t the W week topology

then for e e x er the map RM R is convex

I f x y






































































































ReworkNotethat theW weak assumption is theweakestone in thefollowingsense

if F is sequentially lowersemicoutinuamw r t theW P weak topology

for some te p to then F issequentially lowersemicoutinuomw r t the

W week topology

Hint u u in wt D u u in W t.PK AEpc too

Proof Fix 31 R and t e lo t and devote 3 tht 1143 Wewentto

show that f x 21 Et f x HH f x3d a e x er

Theproof is divided in severalsteps

STEP1 Given theaffinefunction u e C R associatedwith and definedby
a 1 1 x Xi forany x er al

we want to build byhand a sequence u e W YR a t

1 U u in Wt'd week

2 F last tfflx.la dxtla tlfflx.zeldx as s to

In feat byhypotheses wegetthefollowing integralversionoftheconvexity

If Hildy Flail É legit Flu tfflx.nldxtla.tl nfixieldx
STEP 1.1 Gre n t We want to approximate the line a x x me

bymeans of a microstructure ofperiod T onlydepending on
the slops 31132

al slope31
slope22

zx slope

of II E x

d

EY Et






































































































Remark Weactually donotneedtoknowtheanalytic expressionof us
Denote A xe R u 11 21 fat off It E u

and consider the cheraterinti fruitionof A

ta if fi a
By periodicity Xa txt Xa Ix tea e txt

extendedbyperiodicity
Then bythe previouslemme

Na mi ta Mdx t dx t in L weeks

Xena 1 t in La week

and no

Us 31 ta t 2 Xp a t at H H32 3 44 in 1 weeks

which implies by construction a a in t week

U U in W week

Then Flu Lf x us alldx la f x aldxtfp.at
xi3ddxweaufudrertnthfgHtaIfd httpftp.ldxflxizlegplxlel'M in E weeks

and no Flu t If ixat dxtk tlfflx.atdx
STEP1.2 Case n t Let t at 1 432 with 31 ER suchthat 21 alley

Forany Xe IR we use thefollowing notation x II x e RxRn t

Then 3 15,31 n t I tEatH HI and t 31 11 t y
Since we assumed 3132 13122 35 311 111 11,01 then 21 31
Wethendefine a txt a III tax an and bystep 1 t

fromstep 1.1
N TZ t L X pm i

LY z u in wt weak t


