























































Lecture 10

Def Given normed vector spaces X
and U and a convex function
F X x U IRU to

primalproblem Po ing fix Fix o
XE X

dualproblem Do sup
ve y
9h g Flo v

Note that

Do ER.info uUI
WiSThm

Equivalenceof Primal and Dual ProblemsGiven F Xx U TRUE to convex suppose
Post D

Define the inf projection Plus thx Fix uThen
i Po Do P is Isc at n 0
Gi Po Do and a maximizerof dual problem exists



C Po So a d maximizer of dual problem exiss

2010 0

Kantorovich Duality
Xd Polish space
MN EPA
c Xxx Lo to lower semi continuous

min KP

r rerun
fxclxixfa.at

Given 9ECb X Meeks x let

4,97 491 1duh
Fact m ve G 97 6,9 V QECb x

Prop For any f
X R Isc and bold below

ME PIX

Sfdu sup Sgdm gecblx get



Pf Note that follows quickly since

get Sgdm E Sfdm
Now we consider E Recall from Lees
F gk Cba St gift Then byMCT co ing ga o

ED Sgr colder Slf coldernus X CEE
Thus IgkdutSfdm X lx bite

N other

Lemmy Given up EPH Yeck Xxx

sup Cu at 8 9 V T2 8,4 Xm 8
9Necbl X

Applying this
to Kantorovich's problem

we obtain

ing IK 8 ing 1148 Trini 8
JE Pan Seek xxx

ing sup IK 8 G at 8,9 G me 8,4
Jeer Xxx 9YeCbIx



sup ing lk 8 u at 8,9 G H s n

Jeet XXX 9YeCbIx

How should we choose X U Fix u so
that this coincides with

19M 18
Do sup ing Fatu via

well Hult U
Suppose X cpt so CA Ms x

U C xxx X CHICK
UE USAN XENIX MIX

Gathering the 8 s

k 8 u at 8,9 o 8,4
59dm Sudo scat x 90,7 Mordru x

59dm Sudo sup Sult x4d81x XUE xxx
U E C Go I YAZ



ing 59dm Sudo 8 u
UE xxx
Utc Goat Notz Flying

ing 59dm Mdot Yamane anti id
UE Xxx

Therefore we may rewrite KP as the

following saddle point problem

Do
X If.IE Gu

up F 119,41 u Yu
remix xx

198,41
a EKINCHI x CNN

ing 1148

rerun

What is the corresponding primal
problem







Now prove Po Do for KP

Suppose X cpt Polish space

Thy For all up EPIX

inf 112181 sup Sadat Sudo
Je Pino 19 4 ECA x

p 9045g
Exercise Given a compact metric space Aid
Fa collection of functions Xxx IR I

x1 t fat x2 ft F Xe X
is equi continuous then

x1 t Hex fat x2 f ET
is equi continuous






