



































































































































Lecture 19 Reminders
Solutions for 2 3 exercises
Revise article by March 7ᵗʰ
Makeup LectureRecall Friday March 14 9 30 1045am
546535

Prop
i Blum sup Sfdu Sgodm

fell IR IR GE
E Rd Rd

f 219120

ii Suppose µ McCw where
W is a o finite Borel measure

on IR Then

Blum Sfp Hw

fhldwliiilBlumkfESWPdui.fm
dm vdm

N otherwise



Theorems characterization of AC
curves and solns of KE
i Suppose ME AC 0 T P2 Rd
Then vs.t.mil solve CElan
15 wit 12dm x 2 full t a e t
Rd

ii Suppose 1mn solve CEI and
T

flat tdueklatl.to
Then MEA

2 0 T 8211191 and

lull t 15 wit 1 due x 2 a e t
Rd

Rmk If the result holds for T 1

then by reparametrizing in time
it holds for all To



We will prove this theorem under
the simplifying assumptionthat RO S.t.ME BR 1 0

te O D

Our proof of i relies on a lemma
Lemma Given O K KEN CM X

on a Polish space X satisfyingSYP OK X α

OK KEN is tight
then OK KEIN is relativelynarrowlyopt

Lemma Given or KEIN MIX on a

Polish space X s.t a o
narrowly

for
any

closed set EX

ol o
c narrowly

Pf Exercise 37



Pfof Thm We begin with Cil

Fix µ AC O T P2 Rd
For KEIN consider the discrete
time sequence

Mode Milk Milk Mkk
Now chain these together
w geodesics lukuk

SNKXiHRdµEK K S billsids
1k

me



Thus for all KEIN

Go to xitlldukcxldt.to
GECE Rd t 5 90Mt
is abs cts Rd

2 tuk V fuk wk 0 holds in

weak sense

Next time identify a limit of

µ't ask α show that
limit satisfies CE show
that limit coincides w

original curve µ



Define fk
0 01 0

byit

felt k Steil slds for te

Note that Kirk
ity it

I felt dt 5 leil slds

IF
I the it day I

Thus for a b O D
b b

felt dt 51mPlslds 1m'l slds
VCI a

Since 1m s E L1 O B



we conclude b

lies felt It flu Pslds

Therefore byb

imsdffykx.tl 2duE x dtElu'Plsld

ByHolder's inequalityI

1285W x tildut Idto Rd

line Stark x t Pdut 1 It

lips stark x t Pdutat 2 0

Define mkt eM Rdx O D by
me Edu It



Since Mt is aptly supported
in BR so is Mt so mk is
also aptly supported in Brx o T

hence the positive and negative
part of each component is tight
Estimate shows that postreg
part of each component hasbounded mass

Thus up to a subsequence
meet Rdx 0 B s.t.ME M

narrowly
Likewise for

any
be O B



WzMb Mb
W up Ming Walling Mb

geo from Minsk to diptych

Wafut bk ib Mine Skills'd
sped uptime in

lbk iblwalmipyimipty.lt
ylm'llsldibtYklu'llslolds

bk in 1
Sink

it

yup sid'sÉ
bk ib 1 The Sin

will fix in notes later

Thus u's Mb narrowly be 0,13

Hence by DCT MEdt Medt
narrowly



Thus 9EC Rdx 0 D KEIN

at 9kt duet feet V9 x.tl
k to date

52 94tldedttffqx.tt dm x t
Rd

We now seek ns.t.dmnfdutdt
To see this note that since

dmk vkdut.at dutdt

Blut It m Salt duldt

Using
Ise of B



Bluidt m lifts Blut It m

Shotduet IS saw duldt

Emittidt
Therefore Macduidt so v

sit dm redundt
Thus u v solves CE

It remains to show

Slotldnt lu l t a e telo
It suffices to show that a b O D

b b

5 Slot dutate m lltl.at
Rd



By lemma the fact that

vEduEdt duedt narrowly
duldt duedt

Thus

vfdutdtlarduedtka.rs narrowly
duldt duedtla.isa b

Lower semi continuityof
B gives

the result

Textpart ii
Suppose Mio solves CE and

I

Lab x t Pdu x data



First we will show ME AC 0 lip Rd

Let 9 Rd 0 d be a Gaussian
with standard deviation Eso

Let h Rd 0 I be a smooth

radially decreasing cutoff fn
w 7 1 on B 2 0 on Bs 118211
Let Trix 21


