7N

7N\

‘\'O\'BPEQEMLZS \

D) "Provatie BoneBt ® Anacled Longesin Monte Gdo b
NSen— Log— oMo Sq\,w()(h\,s“

— Weh Gus . Mol Tew | \/b\'\(f')(:w\ Upenn -

\

9 ! Towords a o of von- lna-(wm&m Qawiolyb\x‘.
Vst Ovdov  Stahonany Guowahices for longown Monie Carls

A\

= Uitwelwmo~ Bodesibawanion , &inhe Crewt , Muvat K
Grdrghn ) PN Cobim, - Watthawa 2wy

D "Bffldent  hepodmate Sodeter Sownplig uith Ranerdid
Largedt  wonteaarlo ™

~ Muad  fadenet , Lin Kook, Konitaecom Sharmygam,
Qo\\/{)oa. kot fon



https://goodnotes.com/

AONBAGD LANGEYR DNAMCE  Refremee |

Note: ﬁm Howmealoi\l (¢ useeL wm A AA’H\WM’))’VIQ‘(‘L
%ox\m)\ sonee than  wen one Sous Fammealed  Scoves" .

Fot now , we mean b in a vt ok onompasses
Jr?,ur\&g uke " Emmlated awmealing ™
Recalls  Lorgevm Dy am&s:
{ AX = IWTH) A + Bdby
Wikalized ot XS ~ T(0)
Lt law (X®)) = TE) - Men we have
(o | ™ € e ordrs i
Wieve € depods en LS| -

/:cg_\'“

(o)

This e an commple <8 metod  twad Hawports ene
dstilgution o ancter-  Uentaly. ol Samglud loted
poblems (on be Jrhovght of 0 s v


https://goodnotes.com/

You car  amact oluoa,gzsa’-\lm a Sowwplfmé_ A@di*hfm

M e persprelive % e padte tuad the o o Hag

varen  fedkes -
é Ei ‘m
v
. [V\.W o ’W.LC l"{:v .
M= e "Wamtwcomneahj
nt- T, " O pwess

Te different  pathe howe pdferont neec -

"Regere D pmess’ o devtt meve e, bar alwo
difbudk o compnte

I fompeodre A'vmmﬁ»:}\\ — :«2.'& tmw'\w bt fakes

We v Seen turt 0wy AC pod b > TP o be

(wplemepied ¢ an (DT /ODE

“f\)&ocﬁ% /oui@c fied fov puides & " path of s of oy’

¥ Some algontyms ace vt itvabive . (e CAds.


https://goodnotes.com/

Abgo(mkdlul wotiuaus (AC) patlt £ >TF  megms W4

tn W (T “M\ «

-0 Q
miinize wet ol wupvys  of Xand Y
Whare [ O e nagmols o 2 »
l
Wy () = [ wf fux—vn"'ar(x)% e
T'. r(ﬂ-' s &
M= the gqured vt of

&’“’\bw R  wolgertyens -2 distom(2
th\l\na_

lw  pabaa, the 2DELDE |, whida U o deseriphen St & <ample pat

Sawpless A = VA + LA, 5 X&)~ pE)
has o ottpandin as an welubon oF measwre -

Laws - ,5: - (v, p) ¢ ap

To vkt et (on > design agprllimd /Hamk abowk pden

fom twe Lo pespechve U

¥/\/\/\/

(iitiabizdbon /ganssian)

T Clarger)
OuN \o{fpoko patla -

ohat ghodd Hhis path bel  figo Con we blavere &7
Hoo o e thnl abowk orsors


https://goodnotes.com/

et >t ple 3,0 be ehapih
Aymecded- Lanﬁeﬂiw D,)v\mmics’ 'S one Vay s {-(# and. follow s PM'L.
X = T TO(X) db + R,

v all e, ey Lomgain™ ommds a Chongay,
dishomhon-

Dogendng 40 W) we iy e feally  “lomiecge”
o 15 noting. v converge b Leks Sow we crem
Whidee o Lo (x()) = TE) = T

m
\__/’ﬂ‘t

Can ’\V\\Ov/pﬂ’;l' Hhic as r{{y{vg o Mwek” Tt it T&).
To et oo for we owe af owg{-.m Hom g we-

“Uhotd b | lets hry b band KL TELTY)


https://goodnotes.com/

\§
o

Pz - (Ve e (o

n"){: I L?.(pt-) PA bvn %\.C_ P, p&:-}&‘)
20 T

Ovdl th Rt thewe ¢« a uﬁnere Geld %gé;»:) (S

= i W (Py, Lag)
Govo _T"

Suda thee (| L)

® e opHwal vl 1S cowackeazed- by

L (p)
hoo  dast pT brrg to viee demsty.  omouvd . This mokes
Semse e ronge Vg iS¢ o M{' o an OBT whicl, ff)fj
precitcly fhod Due wag to cplerpret fie is fhd the
dadt Vg '\Nf)ltme;/\ts oy t;/\?'\ltcswaﬁ ophmall K omspol Map)
Oivsanny
.__/_d‘
Let X p, (o) ; YEIN 01D and
AX = v, (D dt+ Jedly & f=-¢(v PP
aY = ) CY) abr BdBy @y = vy fdrap
hem

k(PO NPy (Vo - dse el ()
0

)


https://goodnotes.com/

Moo, f lwed KL T TE)) -
et vy gengeate T\_t, $v

ﬁt = =9 (v, - TYt\
ten we hanve
(E’O = =N &’Ut-l-v(n Ht)'ﬂ13+aﬂt

be cange
-9 [ fgt) s g (TT
T
s o (wnt) saw’t
Lt XIDvTH) and YD w7 it
A% = (vy+ Vi TF) db + & iy
od A = Ow T+l
wnd  dongte  Law( V&) = T
(ke Yot Law (X)) = TC° by deLyiron)
%o ‘g\éL (pedanod - £

S L ER R s

2

ds v ( meliTRY)


https://goodnotes.com/

This ma\V\'DLJ_
t P>
d
o

s colled the “ackiop’ of path S > T

§ (v, “Ll (5 s lage TF14 changes quickSy
ot 4= and o Ao " fals behind".
tovestrgly. , s bowrd scales with e Specd
Wiida (e W b track T

o 4 ST doncke e e paith bt wity

tme rovmg K fpmec glowey

Yoo /A
o= T £ ¢
e we  have iﬂls_é,ﬂ/n~_l;
dx 4t r

% e focker plange Cquaton ot Ty reads

-

4wl - L4
ol st #



https://goodnotes.com/

4 .

D) WK \§ gentnakrd Loy _k,'u,c/ﬁ' .

let (V) + donce e Bad tha Gemeadie § 1%
— (v, = /‘,(C’U’ﬂ/n

the adon ¢ e nee patth  Gam be

e&p(\osgf& W Yovns of e achon K ’f&e W ,Mi(g
T

o A donoe te octwn [NVl

ad Lok ’(\m donstt the athon fT/F” \\@Ms\\zfxg

let s < ‘t/y‘,~v\’eb\w\f‘€,o

(A dk

T T |
0 bt - _ “d
[lo” 4 (17000 e
T/
- f h (v, | ds K
0 K*
| /4, 2
- f I [vi)g I ds
Thot s,
A= L AL



https://goodnotes.com/

0 fne KL disance lboteen e ajﬂgn’(lam and e
J(T()W(km\& on L’e [\odu(lc[/ ba_ QWU]MS‘V} ‘ff/e_ ’I'b’o';jfd’b'g
Slowee . Sec  furencg @ Fov dermls (M&»vj, anely e of

disevetizakon. W) .


https://goodnotes.com/

FRST oRVER STATONARTY 1IN SamPLing Re foience @

Readd that D & Guodent fos ¥ KL n Wnsesleon -
Covvegene R 1D v KL s govomed log (X1

b= M (X) okt +idby ¢ Law(X(©) = W)
s, \q_(tr(ﬂ ) < c_t/% «L( sl )
wore Clop o LSU ponshant- We ald have fue tedated -
& Y(imwwln) ¢ e “ L) 1)
witre  Cpy ~ foincare conviamt

Pomcore M IVibbn

Poncare.  contomt e e \age for  benign A}S’NMMA?OMJ
Uke o wedl- geprvnted midive - panssiand Lo -

JANNEAS

e [ 0% dud 15 qut lome bur  {(00) du
[S gmall- The foincete. covstamt of oo distdowben & Sl
T can eplun e Veramee of ony wines  Behon \oa ohmv;»a
s doruadeg .



https://goodnotes.com/

Concidoy oo mixtvie € two GAms\amg

_ N N\
L doeswt wix well th iy sedfng. | Since toratee Gam
gt ok i ome o the Do mdee v an eqorenbially,
["“é e (U\Y\\%\ a tapdom Kick Sends Haem e ey Vhod‘()

(‘ V'No Sbm\\

BYAVAVAUREEAEY Ay A Wl

bk

—

T (ogtes Awg o)

EZ2NUAE Y A A

depords o~ lk on cibEabon L or  lwam sqd
but there € & &nee h Sdr e ilemte |uws Was
[' \

Stabilized. iy ot eltugs -


https://goodnotes.com/

Fishev= Divergen e

Ve how dom de g(di’)n_,

Ly K\ﬁ(ﬂ' () “ Tﬂ = -F( ((TU:) L ™
dt

doe FL[ae) = E | ol
=4

5 [ u
A F) 8%«&1/\&:2 w\plfw A fl'an(g &F heat. KL Jua/m,m{cg
Let @26'@ domove « ball 3 yudius £ ovvund X ,ard

let Mg e dorote e Bdatbor AL condibened en
2
b i B¢

o e dody |5 otu\%m) o Agxe B, (x6)]

A % M CEQCX"}X

E KL, < M \Q)2 (Xo) \\ M"H,QOQ\

X:J/L( il
(% 2 ﬁ( M(” /A7,>

o oter  words fonvergone  m Rl D londibmed on

snall neighoot hoods sangliy 15 Goortde KL on querage.



https://goodnotes.com/

~

e ) \A L{ééo&\

M (X
IBZ(‘_)O

B et L odund L we hiawe

ALY = MG e (=T 9 6D + O (iy-10)

> [ ulpdy = (,« [ +o(e2)) W (8.4))

q¢€ @iUC\

Qv‘& (‘)L.) = A ("l—) \

o~

f Al Uy A

§e 8,
® Lt Vol | docte T gedion D06 o ol

ok b, we hare

|6, 0

= Y [b (><
vz \08_ /{.(/\0’900 (‘Z‘) \ Lo ;‘ M )
VZ \0} /Llegcx) (z.)\z"lf = ‘72 \0310 (7;)\2:7‘ - VZ\O}S{%Q l-:;’ (‘JXL%\’&:%
\_’—\/'\/
Vo 2

V\@yu



https://goodnotes.com/

I

Xb(\//ﬂ(

= & \ = 2 e\ T
L (‘O‘M‘%%)@ b oy 1 0+ 055

Se

—_—

A ( (LL'\%Q(@ | ml@@ éxo\\

- E oo S, (4 = loy b o«.\>
. I8, (x; |
o "I‘Vﬂ\\gio.g( o i

= E E (log. M(

£, : (Xo* (x,—x,\> - ‘o} /A,_l
fole %, o, (o)

18, o

(xb" - Xo)))

b, ()
o srder

&N“l X(NA(
ol (4, 0 =Ty “So)\

Qbuk e L ¢ ‘

—_—

2\ Ve
< ¢ C( E E (“V\’M‘\ai( s@(xo) - Yoy mlw&)\\ >

> M X'NM‘\M%)

__/_\/-\/

Ve X 73
< g(E W Vlog s (%) ~ 2l i (%) “z)
X

oM M(

2 mmm)


https://goodnotes.com/

We o ittgeke  do 6o b gok T Rllwing

+
— KL(w(m | 1(‘) F (TN = f i LT | ) ok

0
T

.
_ fFl(rrmﬂrrHi& > THR (—Hnm&c Ilv)
0

0o
Reve the ot (V;ﬁé}uaj;d'lj F\lows (#’3. Jemser  boetque
B p) Vs wonvex F A

P

+
Pl( j:\(‘T[(t)oH' \\Tt> < w(re IITFB
l
° T
Regerenre

Note that fhns 1 an aveoge tevde” guaantee
T
otk s ,on the Lowd of 1 ynmdw
T
0

bl be weld dor us do exond tas apalyss
o the Se’fh‘%‘ of /“mwt’ﬂlf& Low\«se«/ir\ ‘[)ymm&
Nowy we hm

dow(nw \nt) = i\a_(n(#\lwﬁ\
d ds St

v 4 ok(nls |t ‘
ds

<

s=¢


https://goodnotes.com/

we Ywwe fom \oegvfe,
_”L_ \QLCWQSM\“V)\S% = -F\ (TY(-E\\\TI*’B

A<
avd-
S
% e (v i) ‘srt 2% SV\YLW_({'} clﬂ[%\\
£ TTS =4
= f‘i ) dna\
d¢ “'.S' St
= f dwm| A
d¢ (=t
= E Eé \m“g]
@ Wiy (4
o ntrovatbing =
KL( T (o) ““3 f 4 \nr\*] 2 \(Fl[ﬁ(‘t\\\ﬂ*)dt
5 WY &Y
> T F ('—Snzrm )
F\(— fTCﬂc{t I ) < A d b ]
—

Refstence @

Now we howe Sowe Vadle en Klard © v Ald.


https://goodnotes.com/

| e diopped all asvnddiony oo ﬁﬂUW\‘\OL thet [vke Ghe a
me4alde ¢ a P“‘o[on\o\l»'} YneaASsre

Guavantees fov  prclerior Campling.

We hove e Qvl\owfv? P (iaww\\} r\wfml‘uma, Do)

=
o B & Prstofior
2
l
Ly
Vet B ,’ @ﬂS\“AJ * Pz poer
u A\
= [ikelihod /{
We Gn thwi J DM
o s ot 7 = tondord
B p(\mw\b\\l\gf o at
N alore

Row do we ooz fhe  ofange and  graan pkle b
~L
lead we ko pe 0]

ke > 1
. - r

ve t :

§’rwﬁe.\

Y

Stege | - dangple b T " wity. LD
d= 9Ly (4 - %) 4t + BB,




Becauce ?’C'L?’L 1S swwgla, \oy—wﬂcaw—
We @n gaw\\olc fom " ¢ 6%&&\’&9 :
Snge = ¢ Trawel fom Te " o \Dﬁ—L?’L alovy-
e pa §o P e F o Some Suffently lane
T We wi| wee M 0 dadle Py e .
We gee fnat by \amae, enogn T, pTw'f :)f)TCFL’x")’e“}
M tan be twount o ax the Poctefirt of fie neixed prer
Prey - Ps b =T, tonthe dwe pduior,

We Wl plement  tuic fYMS’M usmy haneald Lavgeoh
Dynayniec

Note  That Y fy, (3 = Yin Pf(’x)i?m
z
2 Y 00 - ILybd
¢ Lo s Mgy s
= (i g 00 = Thy(R)dts B4R,
We il e /o dote e law of T
ovade X F) -




Payawm eters
Ti: howlomg do vun, Stage |, shold be atund Elz ey %
P get K\,(Te—w , Low (x7)) < ¢
Ty . ke o st R Iewre ‘mcfﬁ\\ Stage 2.
Shotd bt gawd Vo b onsvre fuok
(e Lo O7)) <t
K:  sPeed Pake? to impove evness
7 step siwe By Alsavehizabon ; Sk 4o W’Vqﬁ

Algeritiam -
Cample. @ ¢tindavd  gauistan
Take X, v N (0T2)
Stage |

for i€ ETJ _Ly_
ltavde. LMC tor 7o

X, = X (— Jln Lg(xt-b - X'L"BZ + W‘é

Xo-‘:' X-‘-‘
Stage 2
Tor LE T‘L'K/'L ~~ 0
wemie Ameak € Langciv Montecarlo
Xps X+ (Q (%, '.\X/K,_ VL3 L)(i_‘\\,z +@ ¢



A scupbens
(D P, e pior own R s M- Qubgansian -
Z) e e f te pler VP i L- Upshite -

@ The Lot I—-g W, K- tmeoth and- oo

ke
Tie  Cesuls abond  ALD allos ug 4o tack wityin

VL pavided v bound the achen 3¢ Hre awbh

b
(Al /OJ = f g2 “fLLLc/nT,a ds

Were- Ve gemevales U ¢y

_aL/éT_,C = = (Ve My

dk
One we lhave this, we wn U,Ac'h/w,gpr_:J, K b ovhol
e enor m KL

The  Neswiks abovt " appoumate st ordec
@"\'Kﬁ“ﬂou\w\ alow das o dace £l Provic{fJ we

bound:
[ (o] &




(>

Need o bound two quantiteo fuat dgpend on b fast
LLT_(./ d/\o\l'\ﬂcg 0

t

‘“"C. O(C,HO’}'\ g \\f\)sl\b&(/‘( w AS \\ealusm Sone_

Twerd U\Mbvﬂwhd\!?j io,s{w&s on o WASSStn

Wy —  hov £t dper MosS meve Under 4 & My

Tae qumﬂ\\\\& 5 it\w,‘b s mcte'go\y\

" indrtonabin Voaed quantiy , lke 8 L dismce -
Tre Ry o both of fueee s the PO(M"} lemma.

(we Kootk p > s chavndhonzes how Eack |
Pom\'wmw

=5
% \w ﬂtcﬂ)s & 'P’\? (‘m’oc,’jﬂ)at) [\+\\%\\+\\7€

\_C_'L‘b I T
“t Ar%gm &% Mt
v @Y for lowget otuo\o!/mr)c "
X

“’C)(_L or gmall ¢
t

Veviious OOV\S\'M?\\’S/ S\LB@MASS(W\ notn oF the Yoy ) l)(;gd,u\u
wnctnt +& the o, smostmeg) 68 the oy Gikelhond ) Wiincln we
Wl atomg. for teadiblily owe Al [ €or e nest fuo poges -

b

W)



Dne we hawe  thwe, we @an  ghoo ot
Thesvem
Lk P, dovole the law B X W Stege 2 R 4he olg.
There exsts 1, ¢ poly (VO
Qahsﬁav‘n\( botie
= W4y, . P £ el (L)

N

- ‘:[(/Ot‘-y) M°> P"é{—(d’/h:)

Notez
0 n Companisen o LD gustantees, resut loaned on
(rvsaney  gwitel- the rgumants h the KL Yo can wazp iy
Undsy the (op by g & TV guamutee , bease
TV < (L
ond TV s gymmente
D) The Seler guotames by et wodd advdly e

fom Refopene © & we o LMCE dowacds M, bowk
we Wl Qe At i € e pgefud




|n on  ustome ODHQS\WYEF 4'€ o Mmixtyre l@ %ugfwm , One (An
T € awot 6 owonical  piedor szptba_ prlen at

hﬁ\v& o newver gpeciBe  modes

L, T ol
M Peﬁb&ﬁ
P S

b twg Q’Dwrc’ He hP o dedoters e priny and likdihood
Geund, Pow destiibrs She  (desl potvey phfle e Gl
fon oifo o diMoubon //4/( Cuﬁé’%v-a, F\( ,uf , Pﬁvbv)

S, Ths 1s SomehmeS cclled " mode co\\uf*c“~

~




The beneft & udy Paneaded. |[M¢ as we desorke i

e o nabmblﬁ speafts o 'wom  Qout' cdrdule &
dicvosons Wit get choier b e fu pociense:

The KL awa{ztvx’a‘.’e; bor pyx vt a a\a’vlémbr

fuat prevents the type of mole pohapsc fefronced  pruiondy.
I towpadson wiin SIS, A methed st away

b e o hyper pramsdec Kotk divecliy pebromially

(oWo\s  Hhe eviets in YL and ™ .




