In&m&{o&r_ Modnine

Lechore |: Sporse Rearension

th&vgg‘;\bn Jn}pl'thl'l\, inuduty N ponrs (K,I‘[l___ (K,‘I‘L\]
Yie® i e Tesponse
‘.{;eﬁ?r W e (overicte o fechme vedor
The goel & to G tew Y fme o g~ X
i 4
Lineow ru:&tm\‘d'"‘
wed = BN
Qu&u.ﬁm Sr::u\(w‘

o) = BV = j ¥ POYIN o

Fredidnn,  Evor

R= H"(\Lq\)‘ e i'h\h?ld&.}t'on\m\g& e h—mh-ihj Jon

B&-‘B‘ \f,dmnt Duhfe-‘\\-\'un

A & T
Rit= H-(‘l'- r3~'uo.\| = | b Dp WA ¥ g\rwm T

biag, = H-‘Ln'ku.\\ - W)
Ner = Newoee (00N
o = B(¥-m)"

W P‘d“hm it o Bolume  lechuaan oo and wowionag

Cwor  fon  be  dicorpoxd oo Wﬁmmﬂeﬁrﬁmﬁ fs—
REY -R = RIE) - wf R
LeF

v owk R -t
Sep

God s ™ Fb e owsd

]
M= Rt B, veoe ¢ By = BX

insenize sn'wwir'ﬁ e

LR

"Ln = o le
SR
wy - Yop
¥ miKs E,TK

Trmprene e modd bo ded Wit l’m':fh Mipmgpyiony  Ond Mot Beetie {H*"JM

L ecorniiny
ul



Lechwe 2: S?nn- ?znamm'on anbinedh
R“tlr Hlmiav—.
ponclizes bovae  cechhiciond
B~ omma £ 7 (¥- ATk« 28l
8 3l
na, ={g,st

A= X% oIV Ay

WO =T lend gquerey
y=eo =7 B=0 [(usionc ppprocns C)

Vs besse-pne- ok top-validelon
L lese ot (1)
2. Fud B
3 st Yoo Yy = BX
q-nrplni' ‘CW ok, |

Conmpitiiors]  Shetked Br iy cacrekion

ﬁl}\ = B v .lF‘,.S—‘

Jewerd
" ~

Me n (% o 30) X
P\p" *TM{{H‘]I

Ridge rggessiony dowid o odt oey cpaithicieds

Ve con vie spaceily and o weloxolion ' iy ha meosel sace - procesy
Sty oty o Tow  pides o et
Lowas Rdoriohion: Rapheee trndel Saamde wiifin ESier  peddenn
M
6y L
ngny = (1Bt oo v

L2 reva  dosft weomre W:Li( Wiy b eed O de
Rick, oty o R verms (L—tmk Lo e o)

- " -
Beeymn ) =B e,
=

B, < T, I8
Peralined Feganion  reavices drendordized  codrbiarenky

Riek edimetton in o losse
L BOY ot BON Reasae A
2 Oiore N b enteize  edrieoked w9
3,0k % ohe e tdeddd vertedey .
Bl 3 % B bt mpown ediehr wing oy §
. Prdickion gﬂgé



—one ol el
Retih the wmode| with,  hon-em oehfetenks Mw@\; legwe-one —od¥  ovewss  welidenon

Oneore b windeedpe  TOVR

Mquaw!“\m o ::Ar.kn-\ﬁ:] Lessy

(osivee 1= L (Y- BY + N\ \/
3L o gy & W =0

2p

‘Jr_)\ Q-0
B o= Y-%v = M B <O
y-»l peo
b SDH' “ﬁ‘.&"\dﬁh\ﬁ
" Yo% Y2
=7 R Yen o Yex
o REDS e
2ems ok
w\\ua.\dcg

Compde  leost  Squoves cdiedor  and  Fren i Rovougn Phe  sott khuwxa'wa Suonchion
L asso by cordinste  descent

1. sk B=(0 .. 0) then ihrske oNl comemyunce
2. R §=1,..,9

sk O = - z‘é\sxﬁn
S'#d

Ser Eﬂ bo e beadr Squanes &b o oy em X§

~ . »
N =
5_-] &« M}_{Eﬂ o Rl A
i o x-ﬁ"

3, Use kot gquomes B on cdeded Sheed SN

A &w\n Fernedt L Lok mu\u‘\\nj
2. Meqer Kemds @ Reglerizoiion

M.\:‘ Yeeond, Edimolor . T

o
L) -' - p
“ g ¥ K\_L'F\;lﬂ < s ik
s W b 2
[SRATEAL :

iz

K\-\ ) = enp k_ - 21\1)
Pl

Wt e loomdidin



Sﬂ\a“ l'h -2 hn‘&hq, sjaianle : ‘.\ms. ] iW"’jl- ‘\‘ﬂﬁ

Ride= &[\f_ “’.i.h@ﬂl';ub; ¢ voxiwa. b OF

ndioe ondld n.m\q't\'ml,
oe &

Woponte B &
"

The ome of  dimonsionallry
M
vige goes v we fudir Hoon  © s
To woke fige oF e & Wi need
Iv Py

(1)

e dneete W ey Mv&n\k%ﬂh

4. Omdk (W) o oaf g Mee gebld Yir = P L)

2. M e ol dhmcurdion
3, Lrsn slidelrlon TRy eirase
o P
Ry = &\ ?—-‘ (%- ‘Iu\]

o (v -3y

I-L i _.)

= | Rl =

L= KW *)
—_—
PN

Addihie Modds
(omeppornise. odiean  linear wodds avd nm?ura-wh{r. podehs

MO = W AT o Mpb
Eade &.EU"J‘ i cimaied oy wo“‘hj winlle \w\hﬂ dher Lodvom fowd



mmqf&nmn ond Dleraiby Exbirnaiion,

SHWMJ e
Sos EmbiEKa _ C ISR g e——
v =
PALALRY 5
e
(RAY = enp [-. J .Y o
Fu s 2 "R L o~
i
O & e boudwidth ,-_,‘U ’.‘.,_‘,\.
b cocke ‘bl vovowe Wmdedf "
S ™ 2\
luge. e == N'&"‘I'".“ AN
Eﬁ\m'mvhrﬁ ke vl Crone - Ueid o
@ Gmir BN Fo g Ty, () omd pedect ’\\fﬁ-.= ENOEH
@ﬁr.?hd‘ G all wwmryciions
B Coaeuslidald sdimoke oF R
o i P
2= = T (k- Y}
=
: Y ~
- 1\ = Y B N v -
= T i - e . Yi-Li¥ At r‘f. A
L%  Luow = (W) -
i 3 3 o l— La 1T -Li 1-Li

Geered procedne for ducosivg LU

[ Comple. 7y, For ede '
@) Bbimabe b POV iy LEOCY

() Crossing B b nirieize RO
@ b E = R
keomd Peaies Exbrinaion
- s -
\ \ Wi
Rasd T o) = &4 L R

= fr

e e J(kl\i!ﬂu-:ﬂ.. and RO Wi ovond 0

[T —— Somdesth
g 00 =

NG = iw

Dheviuedrron

"
T X k| AN
{00 = e E. k =

Risy = E g‘-l\ = o

~

E§m = L.nP ZE (KL%\‘} = i? & (HLEEE] = "‘ip Ri\g-;\—x]%'m\éu = | kie) Frewy o

Ly e
=

= ki) Jﬁﬁﬂ'\h; by + %a v Tieav v O oV

2‘ o) v TR v o+ Ol L\'\L

I~

<
= S \kdv + DR W | v ke ¢

. . R b'lb\% C}\‘I—

In



vartone ¢+ B [fe) - B[F )

~ oo o7 I8 l_ 1 i,_ % 2
E[J?m‘} G2 X\?{u:‘) fdn = g | R RRewASe o S foa | oy &+ O(a)

2

™

Risk < C‘h‘ v O, A

hﬁﬂ{‘ﬂm\\‘f, Wi ton SER . o™
ﬂ"‘qw

o =)
\

h:_q
iy
n"\’

%mq\t. s giva cn?enu\kn&\?r 6s wi  inessc Awenslong o weddein e mame  adle Yoy

Kemel %w\m%j edimator & G Qlug-in aimater of e sewel mk«i ehinnator

Subject ko e some oose of Nmmﬂm\tk?

Leckne 57 Memer kemcs

B o N ok e Vs o pndbics b wmanbiing
A kemd i o oty Fandion WO KY Bk fon be wed w o weeor o Tedodly bduen x ond %

A merier Eomel You o Cpectel pugedy Fhob fre noopaeky B s weshin e

‘HZ; f_\:u:_x,-\.] A

Gosnmion,  ond  riaraer feandy  out Wi Freads

Mercer Frmel  Rix oy @5 Sqwmael ond oo B P e

ﬁ foofod) Roow) gxde 2 ©
fr ol veivpde Reedions §
We (o ke O ok o beary Fonchom besd ek Ky Cume 2
Kax =k, Q
SD?PC'“_ &*\ = z“"r KEIT\\I Fro. ta[h.‘. - )__ E! ’F'V (x)
r * s .
EaE T ¥ =B K(2,v)

= kg

Pesitise cemidefinite  condiiion  ensaen R penifine
IS0, = <530 = L L =t Ko
T %

= o K 20



Rtpmmdn\a Yemel Hibert Space
{]f—,kn[‘“; Fm

Mot ol wa o peslie ovedy Comphex Lancriany

Minipmine "
Tw ~wlY » Wil

our  RENS

Represantec  Theorern
Lt ¥ wniniemise

T L (Y- m0AY v Nih
=
Then &
e Lo RiGR
=i
{u’ e af,, ...,
Pugginy Bt 3 o g
S WY - Kl e n o e

Yo iz S
-
== (kerd) ¥

T’;\ wy= E = [ Rtx",q
i

Edimolur  deponde o registizelin foomdee X
Wi theote wia  Cuny  wolidalton
&mn\’nini Kernds vy, Merer Kemds
Svedina, Femds ¢ Tomd et \n Ockdls B owasd of Gueiting

Morcer  Kewels @ heomy ML\K torkrely, P ook ot W‘lmj

Femde Fom  Feobucey
a
T Xy e® | We oan ddine o Mo el

Rlox) = @ 0 Yix)

(omondy  ve  eon wt e wpuded Hrensun, b §F A fisbe. mop Trom o Merier  faeedd

Leghvre 6 Meetor Wemelsh ovd Wooea] Nehutos
Rasin of Nowsl Moo
Tr Unesr  reqenin ow Yom Fudkbn o gl Yy
L= 30y 8% -m)
= i(ﬂ-im‘f

TE we odd o leyer

I (R

Howewr s wessd G0 26y Koo, s..* feprvmnehorized
L.msa Moy = bty

e i vy
Lo ory earilEn
ee” [
fonbi = e -siﬁmtam = =, oki (o ik
e

Limiar

# ’ o plesnane. W0
r-‘. g e 82
- —— —



= 2 R n
O
& ’
: o
LI
D= 3
d y o)
o]
W B
R
P AT
ool

Newol Webuoden, oq_Gn!r ?wrmk\'x_ mgu\bn wedds L o yerbridhed l"ﬂ‘" & -’\M-Fmﬁ\-'v'r

(ol deiwkius uie  Oesin e M:E‘-w Yo Sl leyer
Coseificobion
Te  colelebe Sinad ?(Qnﬂ-‘e‘u‘l:h% o WS
ho&

\
(0.9,2) —— (&)

g ot
e 've te

Lechoie. 77 Neorsh Moottt and. Cogebiomel el Nebicorkey
Mewed Witk wihed nontintow  tempocely 0 Uiy lealk Spewd o taggibe  vegrensions

Cheenpdhip  Eredtenk Dot

O © -nY, lowla)
Cowgle quatoln wie  Onaie vde
Mol W ome oo 1 oueciing

Dedde  Demcent
S =B Wl

xe ®°
ped
We R

e owe e W oh e Wwdﬂh\“-
Pl =y

model i e Trekeres

Lanenr
(R, W) foe inmem
W =ho) & 'y
Comgiter L0}
e A
X=X
Clossiad Remme (1= 7)
os: B=(WRV XY
§:ne

ooy poaeducized Pegree (ne?)
Minipmsae, murtin, whdnion

A - Xk Y e®

% B = XAV Y=Y

E:qi = i)



(B- B.Y i, = (R-BY X 01
=( XA (WYY =0
Iei*s R B +B.0

= B v UB- Bz WRL

Ridge Ragpeswion
- 7o

B (Waenie) Xy —>

OlLs

ealme

—— LSt

hint- Moo Teode oBF

Upevicn)  Regine Cunrgor mmdiniped  Reirts

s

Kemel  (onnediion
Comaitar oo noet Pk en o Radion
;[Bm\

Newsh  Tomga temel = Bsociated end Bor mowed ned

KX = vﬁ%@qﬁ#m

To e vowndom Trohues  Trodel
V5 (0 = Che) =g e®
e © B

K= HH

Leckure. F: Convlubional  Nesrol  Nehwerks

Y L NS Foncbien BN pute Mo udwig  oF owalfear fondypr

¥o* b = 3 ¥l o dan

Conudatrien  Cow be tonsidertd & Nineos npvra-\‘faﬂ

Filhe, (on ‘e wnd %N\d“n_ - o
?(\'ndp'lu o (il

B & T T‘iha'- lebh  nosmns  Sroee B Sowe ‘-“‘-‘_ﬂ*!
- Keineh Leoringy: Frands, deadd ot e Bl irdod By deedd e leoened

- Trogeimer: Dnewik dosbhor vieeee Tohuees ove sdecked

(N & o comemady WD Wi i gE Spectl dotn

Tovse wa edivwnsionol L
Chde dt Rends e Swegh Ser Yor mpat
© e ox o wile Yeoined wﬁ.\fg

-Gm\’rinaww-‘:hmw

Eqwdlerl Yo 0 Ymadiriend loyer B i ove mvdmingd b e spuie omd bied
Pading noelineni by



il Mo :!-lhuﬂm‘ﬁ it m?ﬁhﬂlﬁ' s o agneline Tudnioe
fomedihiona) \jers e icdeaded b Mo “Fudors' o e Gpr

vo&hﬁ Mo Srackun ap ctdares  Oimaensiow

ey ?“mﬁ". o NOMOL e Wedc

howge quny” Ptiiag walie Ins Sk

T \oqees T2 leaen Sedhwey o Rrodharcy

MM&HM
Foreord poss tilde,  predickiong
Prodeuad pess popgies pedidre ovor o vpade weldndy

Tipoly en Vend Wos Re Sume rmloer of Crameds o e i Yosor

Bodn end olpin o Sebue e
Terorduing,  Freme waps bo demmmely

Fdr Mmoo oF inpt olpdt Yerwr & deoys

Tepedt
M\hu&" Fexe o

ehiey, in s Teer

P‘&MWMMWBFMW\W
Sraeded \bery  usd ho wnalee Yor Finol wd-ld:{ph

Lechrure. 4 N&\wagkﬁ.:_ Rerjen . Gowseion Processes

Merpaamerric Boyes
Evderstor, oF beyss
Typialy rlfer i et

Well dufined pasteetor

A ligraraiony
ost o dekined d"“"ﬂhj

Shtiest Pollrn | Freauuebicy Approacn | Reyesion hepreodn
Kavnel  Snmodtuir Gausion. Wocess

ﬁz:p—iﬁbv-

(DF Esvimokior Ewgiaiosl LOF Dicdolet Doess

Dtk Edipmokion | Femel Qensiby Qiriaaet Porss
i ehivneirion i

Frdeorkic. Press [ & clechion OF ftowdom wewipdes  wibn oo dnoved exd

Bosssion. Proceaa
Yi=mlhy e &g im0
Frequesbvr Fewal  Esimeinr
L EwElSE
Mt"\‘l= (=5

£l

Boyeion mnebed mquires & gniten prine
A duchade process Tn n dpustion oo & G toda s oF pHbe X Xn o B uehe KD, L. TR T nomolly didreloded

(M), - el A A, R

fownsion Poxess Booe
T = (20 Iwiqi o L—‘in? 'E_Ir\\
Chongg. sl
T ol I‘.“:ﬁfl-a.pt-é oy 'ﬁ’.ﬂ)



Gousmionn  priov Govors  archizrs withn  enidelr on eingruckard i lovge  efgonulocs

Leckwwe 10: Nonpatesmeiic Brjes: Gasinn Focemes, 4 Dicirlak Teeerses
Moninnn, & podkerion IO Vi = li-\-ﬁl‘l-l-\'\ process b gquistr 1o meier Erond, rpisien

Terr e Gty Gondomy, iy o ddiniven g moucbncn £ dichokep Sy Her mesrer LTLR O B

Te N oamd R, mre \\I..-M.i e, Mren e cessiwonsl  dninierient ooe olse quession

p,d,d..\ﬂ PR T
P (TN I U W\

Then Y, on Yo e ity '&'""*"""& Lol

L\t w'iooow \
LU ISR P

The podedor mean wred yaran o o% folhanesy
B0l Joy = W (Hee 1YY

Il'l""[.‘-"u-c-'a,*"-n\l C TR 'r;[[ her'T)r

The Diridibeh Brewns (6 weclogpa o Bre aiion puas

Brery puition & e sare hou o K bt
Rech #he  Yewsd donaly esbmeke

_/__,—- T wnadid
-
il

BA&&I\S Hhe Ps-ruuw\ Medel

Condmek pribe i imparary  gako-

hide Buesking Trosena For iy Pratenn writhae
4. O 8,8 ... indegeadirty Feoen, T
2- D VN, o ™ Bove- (1, =)
a-l
o=y 1. fl‘Ui\
3. TFithae medal
Fnrz }_:\"I.{WF)‘!
3=
B dicnlek prccs e R parhbEA & e o Spee hes o Htdler  doiniedrion

We v an alagitem b tamde Towm Y pedvener

Lechve B Appnimabe. Trfeune : Simudiobion avd Vaciekionel Mebbody
Smdoion,  ond Hm\tiom\ wcueds L WRYL by e vl Bogeoion pul'.\r_n'm'_"
Goecabive.  Mode)
I, Crecse 2
2. G 2, aamuk »
Kmtu-*a %Wb*\\i. Made |
I Giwn %
2. Ut 2 quueked i3
Toing  Maded
2 .- En 'G\n-r\l warioey

“’E[!._.”i.\-} -<ev.pi z“E‘a?t . E__ pg.zs?-\l

fAleE



G Sergler

| G, et B N dr e

2. Sorpe A e (o)

-1
—B B 2
2. = Il ui_[h- ﬂ?{ '-3:“‘5.;\]\

s

Gides sm?h*ﬁ fa o Shdnesic W(ﬁﬂ

Diéreawinidic kﬁ‘u«im\"t‘on

V. Croose wertex LeV & vadem
-1
2. Updste My = [ll— L\(PL"BS - E— BstN"\ﬂ
L Nes)
3, Theroke

Midwe Mode)
By e divelsdn B oorh § wih demi L0 m W
O~ B (+B)

Y\lg o 9F1i’ [1'9‘! Yo

Likdiheed

|

( e = B
Pn) Ssm[elmﬂ\l 'E'T (e5w) v (FOF, NI e

=

[¥]

(Jiuﬂ!- gﬁm?‘l—f
8 5&“\?\[— E- \9,1‘.‘“

2 Somple © 1200, Fin

I 0; ~ Vs (©1)

, et (x)
£ il s
T OF ) +(-BY )
I

B gy Z

™
6 ~ Bda (z 2+ aa)n-%_e-,\-B)

Lechwe. V1t Vorickions) Tfeience  ond VAEs

TMM:‘ okl
Reyoston, Sk v
. Oreene &
2, Givn @, T‘*""\‘" A
Pochertor Teferenee -
I, Given, X
2. e © %mwakl x?
P.Rn-p.ih,}._ Hoeme owewers B todeetiic  or Adrprainitie wetPred s
[E5S ‘am?l.'n% - Shadnmine
Vasiobionsl Mclvods = Oeteaminidic



Shodusdic  Approisocion Gt Gongler)

Theceke ekl Comebrmie

|, Onogre  wthex SEY ol vowden
2, Soage T il hidiny ohery, Gired
g, = & 3{3 * E 2,2
(S ‘3‘”‘ . Lo L—]
2.\ 8, ~ Bt (B2
in Peyraion Wi

|, Sdex o Droposesk 3
2. Gohdole  eondithisdl  Jidketmdnion

Plo.\e, t3s,x)
3 Songe 7

D!.l'l‘fm;i\i\h‘ﬁ. hw;ma“ﬂ" (h-un Tdd UD"‘II'H““\\'I
Thecoke wnlil oo e
|, Oroeg ueden 6 €Y o7 rondew
2. Uplehe Mew g, Wlﬂi e Niked

Pz siqneid (R T Raid)
EeN

(owparion 6% Deromiciic owd  Todrodtic  Arpechndion
M2, o reedews

SThe A ot debesiniiic
i comaye In sidelodion Tt peme Tl b vusediced
- Gl oppremimates S didiorhi b ween Reld oy opproviele weow & e rede
ASiie Mihoe  Model
(omiber doo dibvhibony Fo ot B wtn daniin S00 g B0 wile Be Q'wu wisbue. made!
e~ El.ﬂ.[-‘rﬂ\!
¥le ~ of+ (I-e\F,

Ldivord o gun dokn

Pl = S Q&.[Q l=, B _ff (6515 + (- 8V ) de
=l

o
| Somge HE Frn Cor Bzt

3. . | = Blx)

Y AT

2, w eiai!ﬂ.ﬂl:ﬁ

k! -
N
=t =

(dlogeed G, Sowpler
Tiegate o © od swgle 3o

Verishional  Tebrence
foeel ¢ torrgae ?19,1\&\

Gho e g ke Cogietd, v opprenimale Vo q(62) toar has W B

q i o Conbion of weiainnsd ?mg\-ﬂ‘ g?)rlw\:'i:f.a for eode %
Mesipine lover ooand o PN



Bewed  pit or  alheweliudy loa, PR

[4,3 P = s pe ]@g,q din 0,3y

Pin Plrvesy  qig2)

= 1 qi83) leg pr) hute ) = o9 loy | —u—m_

looy P8 = | glo) Joo [ DEA2) . ql8)
].1 2 ple,2\¥) E_f':]} day tr2)

= | qeem | Lo 5 . PlExN
ii hfh(P"ﬂ.llx‘n dufez) x| qlom IL:"( ‘Lw.—ﬂ\ day(e?)

=

2 AL s
CI'[U a0y ___-P[G.?\ ﬂi.sﬂ"
= Eq_ ley PEAY & Hig)

%

ELRO: Cuidence Lower Round
[mda!rim.\ puw-l'un‘l

M\r oprimix wnty dews

\J'Mu&\u\n\ F\‘l\rﬁm\“\m i‘hu— M‘t\!}\-ﬂ{.
_H“u\_t FN q_'.'.l'\ M I\,tl

I Hoding  4i Ged 5
n I
P T I T A Bro- LU

[ =

2. Wibleq Y, o Y, fivad 5
- A A
I{/-l = 'ELN‘\E"-? ¥ X

¢ x) ep pirx HOGY exp Y1)

A% W(ﬁq\ll—
plow. = 26\ 1)

Dideriar is  ehiwoked 0% 2 \e'wale. Bete,  Aibmion

Vonichional Snbrionce s Sraheay/
el & b gl ple2iN bk ek Yo cnghicoed
Trakeod, W oppemimae Wi g0, A Yok um o wie
406 o Fanchion D‘MMW“M Yok i ﬂkw‘nl«! B @~ %

Mogimite. o lowar loswed o 900

Famm

ELBD i W owr oamd on 'y PO

oy pe= Mgy s 1:1[ oy £ (h2.6Y)



Evhopy i Wosinaized Whan He oistimel FhduXon o spiead o

0RO = Wi+ By bqptxon

Wy v E:t by &N - E, lm:] plag)
- . 1ae
3[11%1 b glap) = - Dlglg)=- | § (28) = log e 2 i, 8

EIRO= B, loy P38 = Diaa

Equisolant ko minimizing

T Y lt ¢.3 PizEl & Dgle)

WD@M Percoder s
oo, bt Wk o Yined v wdorl rfraeece
LI LI e A opee e %m-'lrﬁ {wm o ol wpridde
* Braale™! Fppckiseahes poderior st it ondbae Mol nelars Ja:mw: milpuned  iwfvionoe
E‘llllﬁ*& (ke Fodsd
2~ Nlo, T
e ~ A6, Ty

6= A, P[(A2 +e) v,
L L iokionel
I S p{'ihl W s bW fonclinenr it ool iy Nordes) kerence.
{L[?Jl.‘L‘I = ft.l[n.k-._'g-; )
ot woer o,

‘e wrade  Gn endoder Mq:ul rdrorl N

poas Bog(Rws dlrd,

2]

i P 1
N AR
INg 7

o

\e owaima&r. Eﬁ["“} fL\,?f] fres 9“?‘*"3

M

loy 82N = L 7t pl0)
E‘ll on 7 2; o8
Repoomderize 2, T A TG | £~ NloTy

Euu?u..‘ Suppox K2 ~ NIGa,T) v

Gia = QA2 %)
Thant -Las pirlzy ~le ()
'.15[,:- ?uu\,‘]\\‘ b oot . 4 Ut i cordud

Tower smpoe gz N( o, £ T)

pod= (5% \-ﬂ



N
\

= oy PO o = T L |- @202

N s
M T
= LT L e O(M e T B
Mg, 2
LY) 5 a
A RSMCU T A @) + )|
s=1
R..hmw
-E, ype) =36 1 =l 30

- E;,;L 'lud‘\l @ = 5.?_ 10:} T

oo Do b b e giinie 0 Y

Ledwe 10 Spmsly owd Gure
s ummﬂhﬁﬂum

Undieded  Crgh
= (NE)

T6 xe B, v \osk ot s v © waerey

Twese o Cowwoma mdeiy = We  pressen wadiix

Em?k.‘.
C——m—
w2 \Y

Morvon  Popersy

Tor ony NPT wdex shuds MBL SN G s frord B

Kp kg Y Ao
'T\p. e oo e, ‘Aa by :af:'h
s BB e vy pf bhaon hod B s Heuh ©
Gragh. Bdindvion
ieo 1 oo, odipmge. W aigh &
(rvauvssian.  Come
2= 1

?mh\ Lossp 2
I Ree eadn §2\ =t P, teqess X, o Al e ~oxidihen u':“:ﬂ \osst
2. Bk Mﬂth&xmk;m‘ﬁ" ﬁ'uﬂ\nwmﬂ\b“ﬂ"m o e dhver
Gq?&nl Lassa
E h*“'ht. pal wesicke %@:\ﬂ‘\'ﬂ“ wnnde
- Gk e Somgle  Tnesn
+ Mz neaghi len- edireod 68 He A sk, teadvoint g gim  ob  dbudde ueles  of  Tnvene

A‘Mﬂ"l\‘ﬁo« mean o O



1

p(i'\-_ i

o '?‘?('Lz *‘(Slmf\)

ey 0= 3 g T () = k|| F Y ()

Lat

= i PRIz L )t (o) - D ey 1
5 : ‘b“ s 501(\?\!.. Lo ioinie

-
= ‘%&YULQM‘] -32 \nﬁ'l-ﬂ-‘l %“;.:.\ -i_‘h.‘fn

O =xe( s = gl £ 2T Wyl
K2

Prcald oud nhra?\u'{q‘l losso  peaduc ditherent tafafi\s

C\(\cr:‘ain& ™
M) (o \oiddrion

@vic = log-lkdieed ~ %) log n
BRIC = oy Niadiend -

Leckhore ¢ Qiscele Dovwr Grogen  owd (I,.lihwp‘- Nehwoles

mﬂmﬂﬁ,%&,gmﬁ Theeoren
B powhive didiledvon o Soedam wodtis 3, . 2p i e Moo gmeten of geie & e i g o speedsd 0y

pra =M %R
e L
Cn oW s & Cigaihe qoh 6

St \-Madascé’&wm

Oiscrcke  gpoguical  moddds
aed \muiarional Whence

N o vse g owpiRy
(1B = e R, b2
P ?[?Jt bd22)

Debecrniniine  Approadn: Bean Fidd vayidiba uisﬁu\\inm

Ne umﬂb& Ge S ﬁdwg‘ﬁm\ lams

Towdled  Lovwre: ?“\;”“\ logie  regreawion pn ewdn vole 2, tp edivsc  noiloey

- Gt g 1) F 3 RGY ad (e NG



- Gale b () & jel@) or e 0G)

Sm‘lks R auior
it&sﬁ Mhoddl : ™z &llﬂ:’P
G\niho\ Lesae ° 2 511"‘5?

Powlld Lesso: N2 dlegp
Lower eoted: nza ln&?

Gmﬁ\ Newrol Nén.mh:s

L=0-w & v =t
A 1 -

=\ l;
=X
-

=\

e o e L€ I\
?&Tﬂbmivla of Lp.?‘u:acican e m-.g.!xu%m " (M Silhee
Pl = wTok Wbt T L O

weiev,\h wi; we ovlagos b Gl wdicenks

degee 3 o b poypomidl W Ve Y wre oF Mo ke

Lﬂ?lvu‘qﬂ fo o Mocee Keaned
5= £ (-2 0

ek

Equiklmiqwe
A dassBemdon i equiwsiont

SHCAPICIT
wrang Ble o WJW.\-[W\ mahr(h ??T_; T

Ruilling Loserd

(il
N (0w

MWL\STWMW

hqfﬁ‘lhﬂh il ewipoenet
hifwe, Y dnul ks drong e e G B endren et

o i
Lﬁmkumn‘mﬂc'“&‘moém wosniE  cowde Y feiond

Taoaiznkion, o Reckorizmenr Lessninn
i =SS ﬁwﬁt“"“cﬁt"“‘m
-hnﬂ"hkn o, o

+ Brebenank  dromitiony Yo Shive &'s vl el
. Pﬂﬂ' dertn  veword  v= rewend (5a)



Py mapping oo Shobes, o ackions
Revod %q\: Sequone. ofF cemrordy vezieved oF epdn e Sop

Vdse budrion? & wagping Gem S0k 1y ool Yoward

Q‘Lmﬁnﬁ
Mobmine  qelly wnidde Qese) For ey adin o i Y S

Muse.  OF  (omdeiar, vewocdy,  geoined oy M@mm{km‘ ﬂ,_m.,inﬁhhs

Mg

Gleey &= Qs > -J,L-;w} foo) * ymex @ (netels, oy, 0 - Q[@p\\

Rl Equoltiprt Debeewiaitic. (ore.
Wohie. *

Npfs) = e ﬁmea (500 v Malve (0

(3 ~Sundion :
Q. etz road (be) ¥ A “":f Qs [“'-‘"'“fﬂro"\!

Leckwe. 6 Disag Vebliargmnarts Loaning
Q_waﬁ A\nﬂu’vl’uﬁ o inkended to edvimetie dx
Pasndiort ©  Srp sige =, e povelily £, Bistoutr Seder ¥
Toiidiee  @ise  obobmly
Trikializ S
lowg Yo ot vy
Crooe,  povon P witg G i £-opesdy pilicy
Tove odnve f, Obtece Towld R s} pe. Soke S
QLel = QP (R« F wmex QL - Gs,W)

&e g
el S ks eeveirod

Q \eonaing  olgpritoen. T evignling \pdinon  equdrien e dovoy

TH we e @,

4

AV B L G &

{8

= IR {jwi (50 & 7Y e O‘lﬂt1+['§‘u'\|‘&'\]ls

VLR

i rescid 50 & Y Ve LNR\LQ.Q.\]-%

Shekes

W (5

3

Q‘ (5%

Bchipm



bisen @5 ; W i @nithes, d.gk;minf‘.}-‘l'&\iwr
R = or Yoee TN -

Bl Equiion - Ry Eruitormmants

Ny 8y= wo¥ z plsiris) %( ¥y \.l..tb‘)]

& g

% i [.g A RIS |

Diett Mgicokon oF  Grlwning s ony posidle. e wall ke aedd  Offon  Sparey

1% \M‘ﬂt_ Drole TP e mop el b v;w%\li&"
Dup Rerccevente ‘nom-ﬁ we o vabloger vewdl ek o hesvn Cotmer o Re O-Fncdvon
Gl : Qqﬁm\‘ Qr on o ool ndwete

Q lsln\.«' 9&] = E{R\J' o M:“\‘ Q [Stu ' &.; 9"\\ Stzsf'h'-t.:nl

e irenarion
.\\ Qe Bk [ﬁiﬂ L N:;, O(_wmn!— {ghl, 0‘\\ %L:'$J ki‘"zl
W) Seh Quuek o @ & upldked s N}

Lo ‘l'x!l'. e LN hdrorii W J"—‘-‘-!ﬂ*‘ wirk Leask - wqueved \oes

(Nes, 8; Qp) = Ot}

Sty
Yok WeRoR 0 Q (.-, D)
R{(u‘; rehwnds ] QL‘-". Q‘]

- \h-. = erl * T Nw:bf- G{.SgnJﬁI ,BEM}

Mg poemdws © g i sapored  mono—

.- O Ls,e 6N

Lomning ohes Pl whenn N\ 2@



Lechore. 117 Pidoy Gruddund Medeod
kw Py ,hw-,aﬁ..n-n\uh\‘: sk

#wf-%k-wﬁ%mkmm

D'L-“:"fl
Do © Sh e o, scplomirion plkiVly g, bk Belor ), lite Giseh plobmcdey  epucgh e

Leop fir eodn vt
Tedihize shoe &
Loop B s whp o sphede
Lt oivn o-v-&Q-\.nh £-apeedy pelley

e
Tire g.mﬂ-;mm-udruaﬂ-

bkl din Tmeirmd

G-lewning (s on  eturde ot eengerel B3 \eoumivgy
‘an,ﬁq.wmmf.ﬂi e & vk ged s ou el

Dop Rt mpnhﬂﬂfmdwbw\lﬂmgw\ﬁ-hhmxﬂrwdn‘k\.pna;

Genood by
Quses) = E[Rut Yrox Qlsgias) |85, hoe)

Sowgep Yy Fveem e cndihens)  didniudiion
o= Baan + ¥ Qlsun, o 08)

Ml prcers € b mi tpand wmr Sl
Y- Queeyy

L;m:l'mwmwn mm‘mum
Ao, Difurbickion  doee b bade o Seding S oe Gindd iy

(ol ?au:h\ s & roplt
Ve W“ P e R R ahw-h'u&s

ﬂk‘..l Thousive
0. Infkiline R'lil? adialy
1, Lompin ek [ L

T Updel pdicy by e el
T R, b g 1
Plicy Gmaterk Loledokion
By
[5er) =7 (8,%, 0] =7 [, 8] = -o. =7 (5,7, 8] — S
Pitlsl= Il: LUCRCHR L I EAPR
T
Riti= L%
L]

e = Faradires :
Tier= & [Ri)

Vg doed b ogbinite G Fodizn
€« 6+ Tie)

ieh = R =3 Rt pluis) aeim)

Vg eh = ]Rm Gplrie) A8

aj“f' Yo P oy dom
PlTISY

=B ( Rir) Vg ke PLueﬂ



M
= i T RE G by el
L=
| T
- Y-
N ; R R log T (Bel5.¢)

Leghwe W Reinfocemer Losvoing © oo - Lt My
Mok - rnecd Banbiles

. Reocbs we mlopuedek ged ey
Prva K Tun pepelf A i v R

ey, vimard
.M%F“MWMML

'&\M;mmw*& wmdn pT

ooy Guadierk Mated s Lown Fomabion

%‘T L Te faelsy)
Btk | Bl 5y 1S, 00)

Episode :

o8 =l s o figgheg ) o S

) T
Plzish - m T [a.) SJ ? L's;u Ve lLSL ﬂ-c\
4=1

ik Desgerlyr  Out ey e meher 3

-
T loy plate) = [ Ty lay Tig (Ouiss)
=y

Tekod Rowsowdt

R = L %

=1

Losa Tunehon

Ileis Ea[am‘q = gﬂm?ma\ e

JgJe = S Rie) v, p[t'n.a\ Ag

=\ R w pluish de
p{r.ls'}
= j {) Us loy LTI} pLTIEY €

=, [Rm Tley ?[w,}

T
= ﬁ:s NT-} zﬁ',, i-bl 'ﬂ;{lﬂ%ﬂ

1

.
) 10 oy To(a14%)
\ +=1

[~1=

.
s

sk
L

Advee - G hppemoden
- Bebianslee Pa{qm;ummth#u

Mier o sdund aovitn, oric evlladn o o aed wphies adee oed e Sedn  ameditdy

Bime Sigead

B o= G P TUDGY - Misgy



Nohie Fomdbion wphabe
Vs = Vs =S,

Leehme VL7 Sequenie. Madida ook Gorgwrant Mo Haruiaes.
LM,W medde e ey o Mﬂﬂ\]ll'ﬁ Y&ehﬁi‘-i fo ey seqeena. of wonda

Pl oot = pludplianl - .o plUalby- Wns)

(rerarsbe, bk By w omdivual QRO

Perpexlby 1+ o mm\n«j & loge Yedinoad
%and;u. [ T 1 WMM .

N Y]
Ppiekity 101 = L’TI Fe [u.l.w.a\)

Tepebalion 1 1 pepledby (u 10D, e wedd d&a-cud‘y pedidrs e nexk verd i F.mun;, Yioe

Hidden Modou Medds

O—— ®-— S
|l k,
® ® ® ®

ixom‘._\iw ok B wo  Stquonse

P K = 1~T PlsdSe) plx.lsy)

¢, Sn

Reoett pesmol ndustes o gimiler T HMM ok ¥y e tob SrodnoslL

Ledwe 20° RNNs, LSTMs, GRUs, ons M Thst

o) Oy evthe Sakes daermninidiiolly Erample. RNN Shwoe

Rewwweny

Shove s Jidrdloded, nob coequrical Vike HMPs

RN W
Y= l“]m_,\"t

Ry Moltoomial RSA

R g EEEA B AL

=
B
|

] o[ |- 6

H
|
H

UPTVRIE VA & 3 guodsitivies  ond e B Seoudic quodink destnt

RNN  Orogiosl Sivudrore

—

>

ININ

N

@—@

GE



LsTM: LU“‘;) Shack -Teen,  Memory
tﬁmlu‘&s n hedibional RWNS cb»k welly sl oc “l&\\i‘ "13 o3 fee model leowes

Ml o g M“%cxﬁs" Tneinocy

Groked ?«mcn:, Unks  (GRW)
High \ewel ideon :
e itn o updele Wddw sl Yo Mromenber” {agoted informabion
Keep infoakion Uikl ey ok wed
- Rtk or G o whan i otk ueSol

(Rhs 1dy on gokes
r=1: gk © e?ww&xm\-m Rows
F=0: g & dosed | informabivn i lodked
Teo-types oF  gpes
. Long- rem  memory poposgiion Wen  open, OMerwise Uses  \ocal store  infromakion
T Ve closed, loead gre s sk When opn, e Ste s opdebed as o wenllen BON

Shote.  euduion

Ll: = ‘:m‘n (\'Jh‘*f k "\ﬂ-.m [rr@"\t"‘\ *’\0\\\

h> (1-TY) 06 + T o

waf&m_& needs fo be Sifcaidhe 50 eoln (hn,’g s coddaked vl O Siﬁmm‘é- fondon
“
T, = ‘T[l"\]ux"t v mwh{_\ w-‘hm\

'n': = D‘Lu“h v Wa e "\"')

Ledure 20! Seguonce -fo- Sequence nodds

Sequunce. oddls dowdop & etz E"M\:"T G the Tek  SPle axd on pesions  Ong

Koo Filkers
guvisian  Nersion oF MMM
G 2§y —— S 7 = —7 St
\ | l |
v \¥] \J AV}
w, X 3 A

S&“ Slr-'. ~ N [ﬁgé'l ] r}
Xhtst ~ N( Est Ji]



Regament Neoval Mﬁwo(\rﬁ
- Shde & dderminihie

- Hm o oddibional non-lieadby

Ooled Recyont \Onivs
L Wt ophie Wl ghabe fo oo’ fgant infometon
- 'ﬁfﬂ? infoomaion  in Memony ol vy uged

'gw*f’?maa- informetion gace i T o longer el

T=1 : qike  oper SN W &

T=0: gobe. 0 sl infrernanin Sleded

Sequence - Yo- Sequence. Models
Vs e TN s 1 Cocoder ondh  Wemder

~——?
Gined. She.
ot onoder

proved o\\wﬁ

T
Deccder mm?‘ﬁ'(a E’L }lhe‘lh.‘i. ‘e -‘]'1,.1‘

M‘mﬁmmt‘wm\-
Bodn  <vep ot (k(och«sj divecrly tomedes Yo e er

fowms moic  on Vre Cyer wotd o Y fendn Sekence

Aberkion  Mechowisen
©opey Sedhee  uedors

e

or  Weweh Uﬁw\
g

1
. Medd "“T“"”:m\\i Chocses Liide W ouwe bee  on *g}m\uﬁ"t? othwet gty & 1*3 ko o s of m Fepn we®

© 36 q s wat gmiler 1 Hup we e Wi



Kemel Reqreselon oS Mienriors

(2l

RSN .
=\

A

S = |
E Kln U‘-' i““ :
=

Tn & qavsioen Feme 'i‘; ;11‘&:-1‘111

G X) = €

[

Ledwe 220 Mketion owd TovsSormers

Deoder skl exduion

l\'\bﬂ = \'N\\x(u-“h'\"\t WX F g O *b'h\

Alkention  mednanisms gL o wmedde  for Youlding  new

‘ﬂ’lllanb\'n\'r_ m?m’m‘rcm & Mleion
Mo (g 40600, -t} = L WL S Vi

Wi (4K = ©F (alaXd)

L oplaigx)

o

k‘m"l" Qﬂﬂfﬁs‘\m 0% o!rkn\{nn

n
B = ) PR Y

=t

qF vy ond T T diwersion S

ags = 75 e®
i

P,\Wl‘ﬁ- f\h*ﬁ\'bn
M () = S (0

TransFormers

Tromehoomnars MWM\*\WWW

Pedikednne
T
L Encoder
Ercoder | —| D -
= \« i L‘*’!‘“ Meeen
Encoder Cirndas FUA g
; s Losger Motm
Encoler Deceder”
. * St Metion

Emnedding r Evhedding ¥
Erueding Encoding
e it

o PR

Geoavey

\{Lﬂ: i n Z ﬂ‘xtx;dﬂm

Laospor ety
Fued Fuonwmrd
Loy Worens
Ergpder -Dedtr
Ierleior
Losjer o



Tronstormers  use.  5elF-obkedon ingkead ok Ruw
pmuli-headed  aloiion

Friged wowds wn vocolodery ndicles
oshional  emboedding & dooe o

sin s

Tor M ¥V werd in Moo seguence
- o _3.-—
PE[&.I.\ h Lcrh

2
} x
=€ k'r:,?'_"‘)

{encerenoie m‘nd&nﬁ o ?%'\‘ﬂim\ me‘c‘“‘_"]

Milidnend  Atbertior
Residusd tmﬁmxmwwhc&?@rcﬁ'«s&p
Enendes m‘\“ﬁf_ passiro & o Serhonce

Enoder - Decoder Pieninioe

Ledtoe. 23 Trowomers oo AL[ML Elics
Aheriien  Nedomfame s o Dlesible  mnctend <H \:-il.;\h‘aj new  Teshuves

LA

= oy Fedoe westors of ity ve B

el dgrawdally crosses e b we

. Decide  Feohwe v Dowed N {\mﬂaf:"]r behuren
S 1 8 g modr  amiler by i, e owe wie weloe] Peabe. V1

T R e Sinf o3 Cumchions

JEL,
?EH:.ZJ = [(f”‘*\

t
pF{#.Mﬂ = e (E‘T;\

J('m%iml-r Pﬂh‘dﬁ Sqiuﬁ'fq“/

Resijwal  Owedian bings back Be  Tpd
Decoler  MMaEkRs ot wwidn
wopey ol B e I U inpk

EY\D%L w.  Cophon Exanple

Gl - abhentio 1 Dwsa L 'Sv-«qur..
Weds o bedy

auevy ke ﬂlth omd s oF ™ Weys  Re

®

o K



Ercoder - Demdar Micin :  Tmome o VecdS

Diffeconces, oehucen  enceder and  deasder

Deccdere has )ﬂ'mrw:\ ﬁ'\m\:\'l‘:j
Decober  Gordiions o encodes ST

Ervoder = Deder  Mrernon

Ervoder

Dee - Ot

sq | FHHH

£

Ew

Decoder -Ouk =7 Linear  —2 Sl —_ O

ﬂ \US. mL—
Al Byt ety o odwmanr rmbnhn Soen  dacisions Wea¥ ave made

Em\xd(kn%s encode  soderl Diases
Lechwe 24 lowse Wrep Up



