; Ereeﬁoémialif; .

COALS 2020



DFQMJLW A(aejorm o7 wac_t';ovl /\[a,p, boas
Unikd 7 -IL\lgeJ)ms s C(X) ke X QOMFM%, Hosedo S

\Jown NQ,M-MOU/\/\

Algcdres € = (X p)

A prore{o, @X«wple“

A = E([@,lj} C /\P)(Ll(fo,\‘l/ol) 3}
U Gy R (S - (e (LI

SO e A e ket M @ or (i
V) $|,\n \A \lD jcl/u L«\é__ eoasure u«ﬁ/ o 'J(MLAD(L/.



?rowa;l,}v Crasl. Course
A ?r@ba)o(’& e = a{rip\é’, (Q/ ’;},‘P\ léwcre:

Q [ o ﬂ”tjl

o /y S @ G‘-a\aéger; ow\}
() o Pl = !

¢ P 1S ] 'Tw%h[?ve MeASwre O N
’7/[/\@58 a:‘(/('/ ri%e ‘ifv o ex?e,c"‘é-{"'ﬂ"k
L:('(qP) — &
X o | T AP
a

£ codiall, bowded rwdom voricbles U (aP)  wlel  goe

Ube/ L\I—*/e, {,Le, 6?(1‘_2/ g
L C Q; P> JD/ Ml,\u';P((ca.“h‘avL )

Ly ond ek vrexdars on



/‘P(‘o{mzla( ll }v Cra_sk Course,

Lat's  (ecord  some ?wyef‘l?wf
Cele) - (e P) s

gl -1
X2 0 (o P) ke g:[g]zo

’ lg 0<¢X, ¢ X, & 2% thea \l/lv—:oo g{x:l ’ E{«\Ef"‘zl

o vou N&U-wuﬂ-ww- &%ezlmra

LM'UM;}M& wnu@rauaz {Lfgraw\
£ [x7] = E[YX]
A L\e e e,r# o devendence ©
;g . ,
(wdh') s«Ln[aa]orqs C_ A i>:'£T/ o](\ Loa(g ., P) e ¢ J&?&MOQU:(- ‘g
“O"‘“W "\éﬂ\!/ Ty iy € I ofe Aisjr}nd/
ound X(E, ‘A.\.) --y Xwé— \A‘\v\ LA)"H/\ E[‘X,‘j = ---:E[_K-1“1 =0

v 1AM€, H:_-[X‘.\ '“K:J = 0.
\/a..rlﬂ.lO\% o~ \ A&VMM& ‘& Hﬂ-ﬁ Jon N enwramin u\%c]arc\‘s ‘U,:.7 ‘a_e.vle/i‘ov')c ole .



wn'hl’/ w L“;L 7— T\uz& “‘""H— e ws M\ »{e/%:i :/L'cl' fown ‘ [
v AL ‘mcge oQ U V2 Xu :q_}o es
LOell , suﬂ)ose, \,( o YZ e Fg,m an

MD)\ “g.\ ; ‘&L oare_ Wsu(‘o-lol(_
We ke o2 F[4.@], 2. = EEDAYL\] .

—GAV\C:HOM S.

lhen

O - E[(‘%,LY\\~@\>U(YL\~ %\1
- €[] - w £y - SEBE] e

H:[S,(Y(WZ( fﬂ] ~ Qa,

(/LSI\A,K S?lewr ‘Er]c\(gr ‘\v\)\e?wp!w@ ’PFcSor?\:\@) (,U\ e Mﬁ%m{‘é " '\CA‘M_S

of Pure wwsl'é -



_\b\ﬁO Clwr— - ,\—\,\a/ ( wm}:\w\.g}\> Cbﬂ.{roul L_ fei T\Ae,orawt/

Suppose (X), 0 ove  tdepemded random  variobles i LT ((L P>
o s . e[z = TE[ZZ:‘] Wk (thy are dautecal / sﬁg‘pw\d\B
o E[’X—] =0
. E[X‘%] ~ |\
et S, - éi
Ten  for ol K,

O elee

e e8] b

ﬁﬂiz E T\A,o Gomssim o\ls{.ri\m“'.‘or\ \/VCO/ (3 is 'U'“L M‘a\,ue' D{:S{TTLu‘[:av\ wr LL— '\'L4$e— meu«u\"%/
\Wt\ Y ot Lcun}uﬂ cad S0 deest tlu R S S |3 s M?lig e Sramewrk | ‘!‘



‘ : ) b
Proo - Weite - ©]x] A Ta“({‘-kov\ d [ s < wk 3B E:S ) dejoidt subsdy

[s] - b (T )] ST T A Y Y
s led kool
~ -k, B A oice S o Cx1 — N} s eﬂf/v‘wau o cheosing
= N E E[Xxmm l("‘f-b] TeP) and &' 1me>IN).

A 6] -5 (]

1
E ’ ‘k {Lls e,xPecha‘l o o‘e?emds ow}r o T .
- - Lort\iond .
: S & E[ = (7 \ x(f\j )’ZL wete wg fee s
TCe TN

= NJ‘/Z T_l M NLWD--(N-#EH)

weP(%) W T ¢ ‘L/—,_‘ tle CW\'l:r\t\:\J'im vanisles  as N .
_ N_k/L Z Nk/'L + O(l\ -vi,' u)[\«f = "’11(7- ?)7/ p\AeFuﬂlewce, '\(; T hes
230 bods o st PPl thes
U,\_)(' g (’\ S evp o “
R BN I oS S R
O ‘{ 'S otu- ]v\ Tﬂ-f“."c“‘c\fl '|<F Tbb:) 6Ver, WLTC -'-o.

The O,\l), i 50;‘;{54»‘/;“ LO.H‘\- "UL.‘j' Lp\\/e, D”LL/ &(ocLs 'oc
sze 27 dtee sel 9{‘\ Svuc\/\ S 'A.‘y'\c‘a“eak ’DLU‘B

\f ng/&(k)l M - E[X_ﬂwz .



%‘o{mzla( II}V Cra_s&\ (@)

Suppese M R al%aom oo Yoce T
.-(\imz:o w M fen T(E]=20
-k %, AT e b ETE] AR N
(s ol \
. [x7] = < [¥X]
H e e S

(wnila) sk\m[aﬁjwS C‘/‘O:ex"]f i e

whenewer  nelN  Tiseyta € N WAL i,
wd Ked | oy Bl wih K= --T[K] -0

we L\pwe, T [Xi\ »-X::] = 0. -)
\/U"J"\% o S\\%\\‘fu&e?wo\wjt 1? {'L@ Jon Neawawn u\'%c)om‘i ‘U,«:.7 ‘ae.vte/ra 2 ode .



l’o\/\-f 3‘0 wWe V\E/Q/A [ e uw A&‘F’m”(av\ QF \.,\Se?emjg.,\ce’{
J,oe,sm“,’ ‘l'e,(( s "LOuJ “o e,\/a_[oLa (7 ‘Prog\u\c}s Ot :\{L

be reduced N tat  seth 3>

T\/léz Co W\U:kh* e one

fe—f)ﬁa:\“&} Jte(‘w_gl See {[«\e./ Cal q,(u,o/s
&.Oh. X(K,LY'X?— = Z‘[IXL'Z ‘

(A)\,\/ ,\o‘k ’\‘c/ o~ S'u«l:[cr l‘\k\e/ l‘[(e, *C.,\Jo( T QLress 7'\0!€'P£Molf/l/l* nlbelbrcg ol J\As'{' zromftx

cidies by dgba? B ok G REEEN - el)elx) Tl
- )R !
[k f/ltc I:i c"' case, -UM Cous*‘amj@ Woulj \x \uJé en&* ‘((ou/t v\ws‘} a’a 'ourm n %,\,.e, s4~"/\’—"°"1/

Ut\ims ore ?W‘{' {{L\&/ Mmh{e, wuader Ty w[/\c‘/\ $h+ %fﬂ&%,

v or . t
u57¢6 the sume e./\{.r v« et LL/ e  Cam U-’M\"/‘ {‘C G X 7 Qg&/ f[\a

T 25LE,| = <[zd<h] crlclrd - ko



Whece does e eliuakion  Cowe (wW?

Ic T, A ace arouFS, the s ’fre/o‘ls&[/v the relobiown  betoeen

L) ad LA a LLT AN ot s Y b wseel

ACece .

Nlo  describes e stete o Cu~ ﬂr&:]+fa7 Cvee ’TPDJM‘P

£ o Newrmn ol



_\b\ﬁO Clar - ,\—\,\a/ ( wm}:\w\.g}\> ((dva\.{roul L e A’ T\,\e,ora Zv

(;Ub‘ Vo le< 1Y% )
SleFese, (.le> ore \be?e/w&%‘* rand oo WU M O(IS{-ﬂ\—Ju“rd\B

N et
s et - T A A deticall
. T[x ]=0
tlzr]="
| NG
L(Z/;\' SN = WEX'
Then fw ,;,u k’ li\“_/:oo T{S:_l = Ck/7, i% l( s evem
O elee

where C, = _‘/KZE o the bl C@J“’J“"‘ NMM\)U'



‘ : ) b
Proo - Weite - ©]x] A Ta“({‘-kov\ d [ s < wk 3B E:S ) dejoidt subsdy

E[S:‘k = N"</2 E{(E_ X»k_l o(: Ck] w'(,LL\ [,(‘_l - ‘BI U"‘U:P)w- T\E_&;\é sl % J“o{_d
b PLO.
ok [ 3 j A dee o o[kl —UIN] 36 @ﬂ[/u'(ua\&d+ k. clioestng
= N E E: -X'o((_(S"' S d T’L', € ?C(‘\ Mﬂq o’(\, e ot [N—s )
AL -5 (0]
1
‘k {Lls e,xPecha‘l o o‘e?emds ow}r 30N TC .
: . Lort\iond .
N Z_p‘&\ sit‘ éE,\[ P([] \ i(f“] ;ZL write WM &br S
TCe TN
= NJL/Z E\, NLN ) - ~(N-#T7 H
-Re’FLk) \¥ ¥TC 4‘L/.)_‘ the wvx'l:r\\;u{.‘m VQm‘\sLes &5 N— .

Bf whd i o

(N T has & s‘majejfam., we st
%eJr ax Rader of w, = E{y_'l - 0.
SO BV\l/V ’?&\r ’Vo\‘r—{:";ou\s COV\.(J'}L,L\{'Q_

oS N —> 00,
B (\o’k a\l e same ‘



Netie |2 R.Y,X,] = O

K
o |x'g ] - o= <[x] <)

{ecwr 6"\/6'/.

H: T € ﬁ(L)/ We Camn cem?udle ™
& k =« O, TC = ¢/ Unew Mg ‘

H TU ll\.as a L’oc{< S\( J) o‘-l ,%/ 'k/\qg,./\,

- E[ X.mt} EEK“@} e LAY JWS‘@

((ae. ‘From thoq
o hes o sulde bock, m = O

SD M-\{ - \ *'P(e,ciﬁ&’ U_)\t\e//\ T o L}g/ '('QAKAD@J '[‘o 'tk\.e, GWL?'b/

‘Yafhlwn Io/ retwv'mg Hoc)ﬂ’ o consecutive e’&%n‘%‘



C/O VV\\): "l&‘:{»or]wl go\c‘t 2 ’les@ e 'F(é’[ I'Sg}/ tL@ non — €O SS: v\g'
/Far‘\'.‘\‘ tghg .

A :{le‘{"L\'Ow TC € T(L\ IS nown - cross7ﬂﬁ ‘\g LJ['\E.AQL/G_(‘

Z w<76<’la<“£ é’< wHL W~ e E we have Lo~

T‘/w@ 5&% @( Sha(,\ N o/eu,o“}eo( NC C k\ .

Ve %

o] 7]

B 23 Y



Prook s ek m - T[E4]

. \ Ta({‘-l‘§bv\ o KQ s < set %”B.,.-, E:g & A;s\saxx\ oy
[s] - b (T )] FOOT Wit DB o, e wd i deehd
b PO e
_ ‘L}l _ A C\Aoca Og o E\«—l —”Yl\\—l s @L‘[/u'&va.&d [ °\4-°°5\\'“}
= N E E[Xxmm l("‘f-b] TeP) and &' 1me>IN).
O(ZEL']-S[N]
g 'k {ng e,xPedla‘l oA o‘efev«*s W’}’ on T
- N * Z E E = z write WM &or shee thend .
TePl) Fwo EN’\[ <1 \ AH 7
= NJL/Z EN ¢ NIN-D) -~ (N~ #EH
-ﬁe’PLk) \¥' ¥ 4\L.L‘ tLe CDV\'l;r\t\;w'.'m VQ(/\\&L&S &S N— co.
-vii' u)[mf 5 M-‘(’Z.
-k k
< N /LZ N /1 f o (l) N e @ s‘m‘aje{'om—/ we st
T eNC, (k) %e+ n Rador of w, = ELL]:=0.
7 .:tt N C/i( k\ So BV\‘/V ’?&\r _\’Qf—{:{-ro”\s Cor/\'(.r}L,k‘('e_
. X \( —> 0o,
C,, % h s ewem .

- O [ :Buf& (\O'k ,,JL ‘LL'-F— Same ‘
eloe .



[s ‘t\«is H«e 0(:5£r?£“f,’0,4 o%: some  Tondour vw?ﬂblc?

Comsiler = PUN) and o aeBUHD de He wilaterol
o f j=\

Sl/x'rl“{’/ So p.tg = g\.w . Neole that & SS’ %g olse

J g
Then | s ao” = 1-7%35( |
Sed S+ wta,
Wi s 6, SYY [
A dewm o the  oxpansion s

o ) Jown al ecc G G,

c_OrW_sTO"\CQ ) 't,g o ?odj\,\.

SchWa;nO uT w’l &001"

P N SV ARN
To  coateibae, ',{ MMS'} ]2654 W«A @"‘0\

(o9 b&'ow whece 'v{ ém"{'ei . T\"Lﬁb ore

0:{— ‘“La Leumnme \6’ Ve )/

w‘k y\edbf

]Dozt(lﬁ/ [/[)k/\'(o\»/ e LOwun g;ﬂ B/ C—k/q, .



Se S eBH) wih  skle 485,57 s a

C/%’{/oi l'l'”‘\'{ Ve Tﬁ.k(e, .
b b dens \JI/ L ml 1

LT [2,27]

2 >

DVV\A 23 [wHE(J {"‘*2' S&vw;C'lern)af‘ O(I%JWTLM\}"M, :

Ec«\ B} T)f\é on N&(AM%\V\ r;k%{,@‘r a 6wm.+w( \> VL leﬂfx%ievf)r G&wgsflahs %
.‘SOM'O{?\/\"C J’a 'HN/ a\%g,L(& ?@qer%&A \D/ | LOO( RV\/ (JX"> ~ \C"CTR’ J\\Qv
Qwezs'l'(ﬂﬂ: Wt cx]a%‘{ Lo ‘?ree Seatccis cw(‘”’ vari RQes ?



<L"°(Q,ot@, E> « (A <)

(0056 foun oQts'Er‘.Lull»‘M I Serear culer Hister budion

|l ésrevwlt wel DA Free ‘\"\}QF@V\J‘CJAA ce

?a«’{',‘}lbnb =7 Non - dess’mg -chs!', L'-O"‘S
I_oz Fourier ‘].(w»e(‘orwx, 2 = K J(.N'Ouu%%o _—

C'Dn}ﬂ?om\ 8)‘})6’6‘«"?0‘/\ <~ C:D”J:'}FOV\m\ e/%f:ac’l'c’\i lou

Ey\{rov /QA(or M’x;m uwr/ {LZ— ?qee e"‘t'”f'f

¢ >/, Hw B(’DWV\C(G\M\ Wi\'b/\

- 0w
gfbwnla”/\ “e Q(wévy Plecess le(L(‘fﬂ S‘Hhmy M 1““'"‘J]5>

(Lé"y ’fﬁ?(_ess lAJ"{L, ind. S'H7°'w:7 G&V—SSEM 'lv\d(ﬂtﬂ‘].5>



rmc:\’ : 4 s 15 m‘g@‘w&y ok:s(r}l;ufwﬂ on T (o Hax w;‘}mr/)
od X e Seeely  ndipedet Lo %
M LUEX U:’k> ke ReE {re,e/ IV, '\oqé/lj(' ( (A\(/ 0{15.&‘“\\\3\4&(\‘

649 ’u/\,:é (TN LI/\,€/ (p“w«{—ov e L«OD(\J\ .

\ eCe ;5V\l+ ~ v.9°~7 ‘\e






