dt @(E[Z):)lp Bol weanung /}CW_):WJ
bt pve PORY  pe (M 4a)

Mousge OPTMAL TRANIPRT — PRIRIEM :

AO&U\L& o 0 Wops 2 5 oo ’\‘A}Q/J\NAM Moy
ek s YeEp=v e wRI= plx X0DEAT

Qs R o wedn doh  wiamuall test

Wy e ff dple)

N u=v



- 7= iy
— B
T V(A= L (xeR  ~AIeA

[ vear< p () |
" v (~(B)) = 7&(@5\

Y
D

ey s v p(®)




We wey alro neahl R [owLaus on lsuwn
Lk peP(0) owd Gipor GIEN

\A\g possib o Prud W IEAR wdk Heak

Q@ NAp= P
e ( \x—p dxe { \x-F090d »
e |2
(Nf\mo'u& Q. p@alle brerenmd wopl 4 Rog A
W AS e Sose (=Xpppm=)
M&w 1L oM whrda 1S qQ%QQ\Q;%e:& fo w,o;w C@/a{"))



@ﬁts‘rc,wx (m Wloen Mg h\\DLQ,Q,uA ST TS &QCJJQA

O, L _. + 40 NeN.

MR A =Yl (£ [

a:(.“w

(BISEAWE) Nt (kM) = (8- Y2



Morge oo\Qeeus (M‘— i,l\)‘ O AA‘)SM‘ T Hﬂax,q

C=
A $2 L=\ d_}},(’f_)
W K- %y — Sf‘J/"a\JNlI T \
BLIJEXON \///
(\V : QXl T XN)'_}((clj)' ) EI~3 -
£ %LD’E(I\Q N

Lo salulvows EBXCTC Buxce T o
MWL LR oU - @ &{MQ cf
(Yoo vt of ol bijucliom Dy v,y Jy yy is i)



UpIQUENESS . CXi =Y,
q[\/‘ ‘X2 — YV,

e X QU {X\Y’L_y ’-%()kd)ﬁz}] y "
l/_\‘ il YZ—Q\JL

(o8T 0% o \X\‘(J\\P‘\‘ LXi—Sz\P
Lotk Oy An -\ P Do —y

[P=L] GsFof = Gt o 4o
=g\t be- gl = [(Kr—yal Hlery))



( )"L 1 yL

Gt of = [Xl‘ﬂa\lJlel“ ‘da\z =

= (O\ Ho\z + \chc)l = o?L ?.b2Jc CQJr Lob+2be

Commmn— . NG T N S N Y _ . W P

C»(Dg{‘ O(Q N = hﬂ"%z\z-}— lX'z‘(d l'l =

(qu 0 _elv W actiZabt 2be
2 a

e —t——

Cosh DS&A N (oot o& f\{/?/
N, 1S R MOVTTONE TRAVRPORT Map KL Xa WO\



s  (Book SHUET) Y =Y Yo p
1"&: 93[ . (Q&LUW W2 g  Nwatneeded to

L T+ (o]

v = DEC,L’Q)] MW wapus  Aedbwdded v T

? ! // U<1, X —95 44 x o@;
W = '

: i : 2 —X

JaEE Wt S




Gosk of ( benp 001 dip o) =

bt 3

. e R ey Pl =KL
/L:’Xtol'!dx = g\ [;q\)(__ﬂ_\rdx =

el R 0 Wm0l dpe = € x—pGAl dx =

K
— 9o \
Ll = (%= 9 <xidx L é 2-2% Ay
0) o) __—



q):z CDg‘t§’\‘«\“’_’q—
| L
oS ap - [0 (Uil [

= gt b— x4 G dx = Lt~‘l[’<ﬂ;+%("g]£:
= (-2 +Uu 4L
3

—~~ .U

fo o Sdudion to e Mousg pellus ey ud be
U apae
Magoven %, v s giveat

p . \j oLLlDd AlLS Bt TMpYY
. \Q H L=
%\l\} {Q--A .)J e x F;%BOJ-%%‘ V:ﬂtoq



WE RAESTATE THRE ProgEM v A MoRe &ENSPAL SeTthng
WEESS > (W, WEm =T
V()= fxe 1.
I\L\P(f)egﬁ 7[' S a WMLA@ N\ALQ /n AL
O (R 1

—

(a8pg) 2 — (R xR
x| > CX)'\@(«M)

TC(AXRY= () Fe (AxR)= e L kgl (kpRlend
= /A%X/ xeh, wCI&RY

AR = wlx ,xeh [ NRNERY = p(A)
TCRXB)= wlhix, xel n(OeBY = VIR




So '\V:lQo—s\Q nNdA ekt YgEu=v 1S BN solod
Yo o weonaAL T om R xl2 wdun Huekx At (AxIe)= ()
T (R B) = v (R)

N Slecuad G% WOK&NM% SLW“\@-ﬁ\Q \V@:}\:VH
Csok Wt ol o) T tewrclan e ek

L BRx) — Toral AR = p) wliex®)=v &)Y
COVPLNG  BETWEEN W,V
Q‘Q“Q—'”P‘ k\"“j":v} g—_/ Qlt(' CQkk,éZ)r/Uv% \9‘21'11&9)«\ }J)Vj

T
(\‘/\@EQA T[-;(\\A)\.\/)#}i TN Qou(ﬁ,}“_,& .

TUC@V\(JQ/:/\%\{*UEMN,MAVW olno =Q0d
TRANSPORT PLAy ((Frusrstitalven oY RS



relax) = | 7laxE) dp® | ¢ laxd) dot)
A B

Axe = U (xyxR)
XEA

(” DMANTEGRAT 0N OF  MegaQues™

0N,
MoNGE  PRDB LEM [CANTOROU(CH AR LEM
: P
g ( x—g@fdp > | 1X~%\ drlr,y)
Vigoe » T ouPUves (R
N us Y ) frraxe) = )
// (R K 8) = V(@)
TC = (’l‘d)\{lg#//v -




TT(A KB)C/U;(A\ v (B) (S Mumﬂs Q‘QQ/K\%’\DQSL

i § byl g = W kvl
Tbte Cogingy PR 2 (rdo. @
/“L') ~\ ‘£X :ﬁ}\
Te(Ax®) <) Ry=v
e (RXRD= Vg X,y %\M

TC JQ\N&"Q_&_\;) ’U% &QMXH
Lx=m Ry=px
R 12 1 Trauwsgal hsag \y#/u__\),%—lx ¥ Ex=p Ry=V \/:\PQ()

T Couimg labveon v —~e



DeF InLTY o

Me B0 = fpe @ Sidy cxal
\ 72

ot ve ¥ (0R)
= ety PDICTANGE
Wo(i¥)= YESEREIN DOTNE = (e O iyl Sty

COMPL-\NG'
Retuecen v

(R, (R),W,) 1€ o ouylete METRIC SPACE

Nole Huox W ()*;\ﬂ Q["L’g/ E ~\( dAg}Q,uCQ e

Lx= I VR I )] Elxla,.)
,E

(st e kween Moy s W wa it isse®  duecicee
(N \"\A' SR8 W \DQ'\_U-&RJU\ RO UA MQ)‘«:—QD\JQ w Wk Bse

Pows N puma v )-




Lok p,ve ¥,0Q)

We (p,7) = Tod § byl drt,y) o
fw(&xg{;’f:(q:}) L

dr & bou
2 C@Q)\NfZ) AC D\ COW\QLET‘E Y NS QWQQ_CQ_

l
=y (o] Welpal = inpowaun &

fx= AW Rusou.
Se\f N Be\imw%e \ A O%
y { im M?/ vorlalan XM ) 'QX:}”

Ry =V



Moo (RRENKR)
’Q V}L,V 6,@?(\@) = ol uwomg ol LEAXY  ous TC C‘G‘TQ”‘MS/

W Rk i \x\g\pcl':b (R = i C eyl HTL(X‘:D

lxie TS CD\(Q_,\% xy

(obr ey 520)

(% % q nQusdesna Vel e g JP(, —TC ﬁy:}k
/ bg“:r'\)

Wp (e, V) _/[E/E ' i
9) T & AT UnlQUE Qo/\ p=4

T 1S UNIQUE f1 D=2
(?7\) ?c P‘W N Wl



R Hééﬂ bos sprawel © X quoglggg

—

"\l/
(V= Tpn) T=nw
v, ’
\M?\/C‘“\ ) V)= ( g | x— TV(X’)\&’ dfib‘i) - C@ b_(_ \f’(@l&) z

o

\,JMT&T( 08 MON@




B dise 4 evon iy tan ke ©wupyled TXPUANTRY
\md M\‘M& GownaldelDie  PACTRARYT\ON TUNCTIOAS

:[:/u g l@—ﬁ[z’-\’]

T (\R) () = — 00, % ComwLotR e
- ﬂ(i) MC % DISTR . TUNET\ON

oY) e T ts weousclews , gt L
Oﬁ-r\;};\(ﬂ <\

‘F (-)= O F(*@j‘:ﬂ_
p ) > ,

—

L0
(keTe,l]) (PBELDO WVEREE)

F):uc) L J*ﬁ{: Ixelr F,0) 2ty

M2 v @)=1




O 0 & éli Ful)2 £ >0’



Gy 2 T
== g T R

FO W=k =isd fx FOOmEY
—~— > o
Cx 3 ~X

{ X] SY —% L —‘é-o(
— 0y, — i
4 S8 XCo,»«m)(&"&‘\‘“oS P

A NEN (SN EN g
! 1" - jﬂ(/{i»é) celo))

I

. —X
12 g M e At =] — %y 44

L




%""’?’%E\‘“;'J p= T F oﬂ['o\:g

(boerve Frn = Apqdx  Rekeogue wasmm  austmidhed to o173

i lo,0) > e
M ) i
R oy~ B # e
ok Bieel of QQSL el Rk

Fo )= ™ 1x Fuloety

\/\/VW

L?w.u, F_ L o X Fu)26Y ¢aq = ) ¥ x F—/q()éj\é'& =) X<¢8
@ ﬁ( il N‘g‘l » :) = Fula) 2t

o> W IxCx)xt\Na e ¥ & Fa) et Ik kold x5 a
@ T N%Li d \}> =) FJLCOOLt

hak 0 Ry xele
Fd By oS = 0 {teeq Fi®e (—ox])

= L §€elo 3?#(&\ C)sz
[ A e n | T a bt | £ [[0,F®]



Fh Lot (-3 = B([0, Futi]) = Ful= Pl

N N N

T
LENGT OF The (INBRVAL L | _a

Rosforne V¥xele Flg Lroq (2.6 = (0,57

Proption Rt ve PIR)  odn Waok &) i coninumig

Ceodtsxbﬁﬁ) Thoar t{‘wd/b

&:Fy D‘FN\# ]\k: \/ Quad s UJ'Q’P
Fv’ QF},\ Y (R—ﬁ |2
(s MONOTONE



(&@% dbgarvatren ¢ W T s Lol auows 1 Llolo
Yhelol] Ax, Fald £58Y = (meo, Xg]  whowe Gl)=E

"
Pl e

Ke

r},\}gu«m'/\mw_awmmo Jumap s U'Cl\’",j (R
INTELMEDIATE VAWE THEDREM  for Condk Auoun  funJioun
Mt e o, F ok Qront-ONE X Fulx )=t

Cv\m)d\ee WoA  Yow o«/&_\.)
L Yo wex sl X
N O e &R {x Fu () A.,%\‘] - (~oo)¥tl Wik F}kmj;{—




N —

fx xe® oF R 5

Ev e Bdpplopl= phye ¥ -Fipete]

=pfyele &7(E) ¢ xY = F;ca\wl
L — T

Y
= | i%em o060 = Buly)] IE -
L .
b\A WHWHO o\?r Tix 11 4 t}*(a) ety = (— o, %J '\;ﬂ((d_gsE
|

T (‘m/ %-Fv(x}.} Lubare j:/""c%rvm\::r‘)(x)'

= Fplypeg)= Fv) =v(-=,x]

N X Q—“V_e ‘Aﬁ/ﬂ (&OQ/X] =V C"‘mzx—j = ’ Gv—"FA#/; :-V'




CoroUSRY o& Ra BReniER Tuwepeem .
ﬂ:)ﬁi_ TLCLQ?, Qo Vve@(@)/ Y p=4

':'(,AF%C:QU(RA ém\x- «%\P dlesd= | x— 5,007 d . (x)
1% han H’\)Lﬁ 2 =TT
(4i¢ weouwe ek e TRANIPORT  MAP — wlhkds
¢ MOARTONE - ~p= Fyofy I 12

Qe Wntel cost ausom® QAR ot Ko
et SYIVN S e \y@,@/\m \eo \ireen v (ko
OO RUR oL Qo ble C@L/K)QA"/U»?(QS) I

Yor po4 ik ig mok e UNIQUE" owa _

Tor p>4 ik e e UNIQLE ONE .



=X
gx ’L: 6 Xro‘+m) CLX

x30
Fis (0= p oo X2 § e

o
= 4—‘3—)(

)\&[_0\] \/5 )\ 5KL+ (4'}\-) SXZ
K\ L X
viay=] ® Xuoxnea

k X\ C A Ko£h
A-N €A XL EA
A X X EA

(EXPONENTIAL D\ETIRUTION)

- (0, X ¢0O
\_/\/‘ 4 \e_x x >0
'8
ConT\ATB0US !

( PoenoulLl DISTRIRUTION)

O XX

v (x)= 5 A e K R

AT 24X



" E)= g hx [ B &) 2 &7

><l )(7/
QS )( X ©O6S LR Fptdzib>o
Xz Pétéd Tulb)2t> D

:F: a 1 c A
EieEL I - f( R HOERR R = B )
X L = A
2 p cluly) ) ><>JZ;3[4_P>
V4

Lu) = A-e"cp = A-p e’y foJ(A—p)c,—x

= ”Q‘?S(/%%S“"X G-l ln) Y



FV o F/L E kQ— —""lg- Xz,\:

— X

)

G -

FV o F)t o = v

Wolpd) =0 L eyl = (e Segal 4l
)% xwe T

Coougs [(°X {
A M& M 7((0 i
= g \7( :\:y ; (K\\ O\X
(A= Yoo
= SQ%’\‘? | % - x\\ex'ﬂl%—‘rg —h\Le”"Ax:-__

o) 'l‘i(



Nole ok \)\)z(}k,wﬂ: Wz (V) )\Q NMUNUE \Uz_ IR
o dharece |
(o ik s sleo e oframued mat o trawapd vio

_ Qe (S_Mi‘w s @ thanussperk &qu»\.
ot~ o JPW W])



