6B Midtern, Cweptsheed ‘ .
i o NP g 4|C0V\d\_)(-f0r)
Teansistov: 5 @,,,_v\ua\ Pk Cpositive etall oxide. & ¢
NS (N&o‘ﬁv@_ weta) ch'd{,- sewics g uctor) E ¥ " ﬁ_ N phen (;/O’(’ =~V
g W = Cx S
aR = £ %Q“a Vg 2V Ve 2 IVmlA

CT where. Vens ® e

L Gy S
= (\l(n \‘S)‘k Cyvevit Model: Peview oq 9 C, Cf(Cul‘bs

Tvvecter cwcmt A qate (DIt = Qe CNI-NOOD )y et 10 sl
Source Wdrq(n ®lea = C’Lg-'t (\]({3) leCV'{”_“a, sy UM
Vi e R 1 4 (9 Len = v/ ,
FT ~ O T & Ry O [dy) = - Ut 2 A s
—))i e ﬂ p«»(c-4Cz) P?o‘f‘ﬁ el
Rentean) c:Q o{\‘i{tw\%m\ equations, = \ WM”@ Ul e ANEES
Heweaonovs:  $ox(L) =A (L) =, [X(O - X“‘M’—)t) CC"‘"’"*"" disrerg 'ND ) L Difte rev\ce,% et el n

Now howo qenpus ‘ u-twrs 15 (O ocens
(wivv a C%vxs'\-owt) g?."‘[t) = Ax(¢) ta. whers 4% O a (Capacitor wai V. wieve o1 yoAefir
Miwk: (use XY= x(#) + Y1y Pxe=Ce—F)e’ *J_] chovging)! crtid o* solukiovs 1S
-\ix (Viu = 120) a\u)o
Gereral overview - dVE 7 V7 (ko0 3CCant Car) Y Whomi ) (Cont Cord Ehads 4 an approsch.

Ny R A -l

Nou ' ’VX/CRO\A\N)(CG-Ni'CG,vj (Vi 021) Ceaum 'aoudcmvcﬁ\s") o Vim(4)
ou WomO3enoug Vi) d _ ~Veut () vin(t) “cow e el€ecingdy
(it 6 picce, wise Sactiovy W%@({) &t Voot (£) = rc T =gz ’:40*:5{ 8% A

Tmsmwn\ow involues e vse R “ﬂMS‘(‘opm = Voot (1) = V\n(@e: t/RC + L S \/m(é-)e,“éﬁc 45

& WI'E)
SEOIAR. I G, WSy KT = foLCJ) ﬁ&um Noew vew the ik was .ms der ved 7

daswt’e/ Lonction  awd
Tmms:e,wt fuructione awd -err l‘f_'fﬂlkr/{dve, %o NOV 2¢O -}ra?!gs\rZr gwfchmg -h-v(,)
Luour wodel © swith tvomy, 021 @ time T ‘h"en 'ETOM 120 € tive T4+D.

Cor 2] € 10,I0T)  Vek(®) (e wmove tran  Comd) ¢ fo,11] “ R
Vl'u(.t)4 Vm(t) - e X Tiwe to c)-:wﬁe_.)
4

Vo

-———

Q. 6: 7;2‘0-\'-‘\“«:\7\

ot - 12}
, ot - 0 1T 0 1T R
E\':'j(%l WPt wor held Ve - 4 Peviewus of Matl S4.\ A
how 1o Solve for if(b) = AX) th
Recc wow Yo P\v.d e_‘%ww\w( /eisenvecton ot a
— - waiX-  AVs 37 MN. J i A@wec awdd As malier
i Y S g 1._L et [A Iﬂ] O to solwe for V alreg, Clgemnivg v

T
How to qpp h‘na\s

o . & ; ) complex e qu\s
Clraas, -8 ‘oos|9 MApPIMgS: Al nga\ cw’—use i @ smgle erevial vcocs(a’P.s\‘ﬁe ok, .
To Aud p‘z?"‘*“‘ Yenaly 2 2-0. Pt iy @t
e s S, ()2, R
S B s )
D=v*AY; tedd 0\\\1 vector Ve, -&md\p‘q'm only vea| (& 8= O RC
T u-'nu v v Jvst oo AV = MT SUL NS st VO vweal
o have

N —— ~T N . tl' Q'\\"GL*'N.S _—
Process of Co\v(v\ systews ot DE. 3
AVWVEWS - (D Eind diogpral watrix VT D> wlith can e ose To soh

5] @)
\j\mus& % o \Mtﬁ\ﬁlof f‘>i¥j tor omogempvs livear PE n i@ bosis
QU EXDNS 2=V BVl @couange fitial wilrg into otver lLosts Avel append to Lront

Iundyctovrs o LC. ot e \nomoqev\ous solutvown. _ |
T @ chavge AL ot it bock  de e cogteal basre.
'f:QQ,Q/" 1\’& LRI | . T -l cifevit M’c = ~ I}-—;:,
v Es Y/t 12 Vs =2v @1<0 i\m];{c \?Ig'm ?1'
Stoues nergy ln a wagretic field- e Vs=oveeso o o—cnllEt)]

Tips-octs &8 4 slort arcuit ot
Congtont COrreNyg . Vs(t) = 1V @ t<0 ﬂt[ Jt) 0 -VL] ILLt)] ) T
ey

Nett )
Series euuidlene Lf“‘:“\(L_,*L 0, .)_| Vs(t) =0V (a’t? O ox, :w..) stave oy
e SRR o e R R At

N# o fourv - t/r
- N*MA  J S V(t)= rllo)e vse Eulevs ldewtit
fecaly | = —7 % — =1 i = coco :S‘ASMO.




Fm\'w«wﬁ Rectavgular tprn: 22 x4y Polor korm

2=]z2le!?
Fulev's ideydi4y L4 whave [Tz | = ! . %
ot 85 = 18 =030 + s s.'ne;:@)—z—:i— RSLA —J&].—/‘J’:iﬂl ﬁ'} =atay (¥ )
opevotions (i Complex ave easicet 1o oo Tor QC\_S_(L‘_\_J_*&- 7 e for Liat e? 1 forwend

P\/\m‘soyg o Wrouah e aJor expousion of ¢

TS ond Impedgrees <cimpedancesf (ficcey = ) = Lo ad T T A [T0)= Teer

!MMD(V\CLS are Siuply gerertdizatiovs of vesistauces . Copocitor -

| T ,
Swidsowdal puts {or kL(t) nductor ey ') S =Gk r'; ;f\

()—._._fmr lacd ALJ - Rt ]
M= Vocos(wt4e) = (Ve Qd+g, Va—f-— o aet Ty DIt o L =|Ls

Res[gf»o,-—
—> &)
A eCwaéw 2~ \Wpedance < |
~

l Vo ¢ 'JfF [ = capac)tor

/
7use evteve to QCHICHL
—““Q/ Pha6or~ =

. = o L =
let) = (juJC)‘JseJ‘;(jwc) I

N f g ” —0 - (jUJC)\jz eI

O —_ ns

(O olbﬂ,-;oefﬁ C‘w‘t &t\ _QX()O‘,\( Vri‘als o{' l"CJUC')lor . 0’6‘)_ zZ = —%«Q ’_j_:jc' 2

G "gha50r|| st forms of equatlions |s msidkere /"\//"““) = /J—JL)ILoJ" (]WL)E;
VL_ E jbuL Il, e-gv-

N;E:fs’*w © eAM—O

Inverse ~Phocor Tramstorns S L4 P I
IMPOH“”+ To know to H,alo(&

—_—

—

Trowstec {\)hct\‘oug ==l

— = — T pr
Eics ° .—.—;QPPMW\S PUCsOrS  vecowreg | Heod) = - Z‘*‘.Q ;>! "
Vin(t) vout (1Y) Simples - voltege dwnder. ‘ RHjwe | ) 3eeC
= ? =™ SV~ Viwe v j 7 < TR "
Vs ut-3 ~ _\se " s LA . atyo 4 e T, Tl o (_
haE ¢ Niws e Vot = 33 Yiwe V""{ cotrplex— ya O\nd o kfe_ Lr Hew) =l
= - . ('J‘-') - 3‘ 'd {75, -A &
selve for M" s EXPIRSY Vaut() = Q;t vt I T o s (L;C/)
j 2 g 1)
Filtevs | P Nﬁ\ ~ p""”' ﬁah*fw)
@ Low-Pass (eCor L-R) i

© Freqrency - ‘Svd @ Hign-pass ((, R

s DU‘(’- oul \..\ C o—W _L 0 O Wb b——“ an
k % g nofice) L % %
. I

Hlw)= R2 ‘ L I —_ = JuRC ‘W = Jub/a
\ /p_’_;K H(W) /L.“‘ H(L\,)_, Cz+c, C ) }*}KH?
\_
@L-C 4aur CCO\AS‘?&MT Chevgy systena we = R/

Bode Plots |

Low -Pogs

g M ]

< J
= '/th -f'ao \\Mpov-tqwiftﬁet. we< oW ¥ ¥p® v

| \ . OTN | “W=o0.(we x4 o wganw
! < 3 ~ i llo i _\:’Sl"w' l ST PN\ W= wWe 3 e yge becasR
B - (i O - ; o =0 o -ge S

Ne o1y WE oug Q>> 1w 4 2 9q0° "9}

¥y &=
E 3 LovorE w PN :\*)"‘folwc Atqck———-l
‘[0 Z o-2 \oavd 0ot ) gt = W w_(f,c“*"' P
veo 'Yy — - -
- p " +\ W = Dwe & A 6
[D—Z (0“31’4 (e Vaﬂgh\f l A\ ’-9..\.“" We |DLO¢ WSS | Oe A ~ 00

e etlecks of  Wighur- ovdecivia ) Potioval Tremgker  fuw wiows | Newd ) Guw)¥ao !‘N oY - . =
Prutm. BEX- 2nd Ovder wwrpagg' PO"'"’:l ! "—DL“ wIN 4
s = evewntually ke, B_ \L (LP)  constant (k) .

e veot\h lmefv\i‘i'dy LRrog ; ' K HSWitks +ine enTive,
Swarp A rop. 11__1/ M— (H¥) Be got by

e T e T e e~

e I

6‘“‘0\\\'(! Q;I%O 5+a\0(\|(’lj)“J\s o M covCept ‘(:O\' (’CCJQU"'Ag \Mg}cws anut)(h:(f' C‘:-‘uﬂo?kd)
bouvded YA I an ovtput el dote wot DI g ¢ D&

¢ " ‘ prece Wik
.@--ﬁw esLtor sm\aufgs LUl \pfiwte Sywig Countivovs - tine Staontyl ontinvow,
= = E’ ark = 2= 3 t)/

AT+ = A7) 4 Bafe] vl o £ xat) = )xcmwm’ w(

nt|
()] (Uﬁ(f-l'npu ) -U("r = CA( - )

(-6 46
xdt) = x:(o)e,“+j‘ % (A6
IS stavle  olhen ’A;lc]l w‘-‘(;ﬂ’- T s e b : » m
eigevivel ok  A. l 7(’2' is is  Stade, when

How 4o ou prove tUat even COWpRK eigen lals waok




Note 1B} systewn 1D, (L) ond Tt ove STATE VECTORS

X@EH] = AX+ BRQ) _E’“"‘\‘* B ove  praknown
t ,
au O11...0w RS oor ConTROL. NECTOR
| N 10T . xn00] wlod . ueln)
\_O_\, P- am - - < - Onwn = D- X|il-) - XV\L‘] U\Ll) . \AEY_‘]
b Yz .-l B’ .
bei .- oo ben x\U \] Xl wb0. utp ¥

MI //samhj el ! S\P- (o' D)Y'DT Sj

Least -Sq poves

. X [Ij
X l27)

(L) o x2W]
)(|[_7.-J YILZ-] . A

S =

X7 2 UT) - xulT]

-Squouves (AN AV

Leas

" netod -lo golve P F\TA-)Z* - A s sol for
Note % S‘YD(\O\\\‘T%) ey coneRet ¢ panimize IAXH - Wil % (A A B AT -1
Ritn) = A £ BRTY)  TBIBO sklility’s for bounded inputs on | ATEIZ £ Svnm

+ WY Juose. NKattIl S KR is also bounded

w\n«u 'S s stable 2

Ewwv\e. Siystew s XAlo) = O
; 5 case Uy =
XAl = qul’t] + o) A= wio?) huf:‘t o POr th AR S T =% EERC by
X [-z.] = Awle] q.wU'] ByYs frewr. wiie H'/l”
Xd{t] = - =5 c 7 . -
Expend o VECTOR cose. S E AT e Ay 4w 'J S eCrar 2t ) = €75,

AT ;\ydu] + Baalt) voted —> detompose. A= VTIAV

PI 20 Stable

xd(_tﬂ]: VIAV Rt ¢+ BT 7_.3)\ ko a‘“dl W,2.. 750 (Bonly Jares aftect oce.
| XU = A &) + & Etﬂ_§ C peledint.

Ruestion : Cglt] ST, s Tew 2 SN Genuas o A A < 1

AnS Uy @ Mivic of (€ as  const * cowst = Cowngt. _fff Systern Ho le ELBO sfabi

Bpard Yo REALTIME )

= Probvoly wi viot ke tesre;

Add “on* CLOSED ~ LOOF CoMTROL_ vet |3t = KXali] K

e A AT B R T AT g S I

on but(Re$23 <O & 3 stal

~{

Hleds e

\eotere. ¥ 15 G wicstrx LUTD

TAve. o unstalole 5‘0%“\”'?-\"/\

xaltti) =

wweve A eiyenvals ave UMSTable

Tl\ usS we, kl’lOW +
consided (27

Atter

Now counsidet
Contvollable. Sus

AXTI] + 8ol =
= 30 = A*x0] + I Aﬂ[

n hwecteps

Fffﬁo’k [s,ne, .._A‘“B'X[

A¥alt) + B+ o] = Axot\it] + %&i xalt] +ir]
= [A+8K] Xar] t W] —
0 " . Yy K2 —
[ '} {_ ‘\ﬁ ws let k= la 2} = AR = [ /_h L. ;1" [w“ 2&\:5}
‘Note. 4 ¢ Q;,\Am“qb\\d'ﬂ] Considey We Syctew
aSSUWME we want to veuch S*’Cd'f’- xU=x* = i* = ARO) 4 giilol = sald] =

-X* e Renge (87

T* a ONE  tiwegtrer, AX[0]

~, §

2" get K s twat’
- egenvale of ATRK

are RIBYO Stuble )
//‘jﬁ‘\-« ha e SC\L oV ‘,
STate. VW x o |

XD = ARG 4+ B X T

AX(e]-X¥

]
"Y.'l

\o€Lo
IR ABY) —
zf

[B Y

A w11
ofo]

]

RN L % AR

]L

Review: grsogonoltiy* <V, uu

Projections

A (ARD0) YRZWD) + BRTTY = pXLe] +ARTCE] T8 LUt
] /Jotacked WX notation

]

A x[-()'] +-6 L\(V‘ r]

%W

QOHYROLLAB];QZTY ki

Z"“‘“JQ‘S pe, . AT B] ﬂ_}

“hen Systewr \S CONTROLLABLE

uU‘- 17

I

tu')

iCh!
'Q|\P9< \AAU T~

Grapmical F\ppmac\»\ Yo LS.
J )

= w4 Selving using Gavssian €lim Fia

GUS) es-m‘“—’-*”“squMC& ol rcepramaing . *ie?\wd 1A ‘\*\:‘\C'A =

W ; 3y Twe Frojection
Note. \O oo norma\\w‘b\om Ih‘qot\mﬂ\%ﬁf’fyov\ofi N4y . ) 22 4 = Uy iw)vef-PW
ovigivg| veetors = spawn §50 5. Sa - A sdar

S0 (wewant ovionorival v€<’tovs 1A~ ¥ = 3 "“@jﬁ"&, *’SE!

: pm].g% -\m\\wsbﬁ WWere gmni%« S 53 Pt A2 95 - B
4y v ﬂ | Let q,l = 5‘/\\%’“ —> (% -{y{’. <ot a.w’ B

“;.U-M AL = J_/\ @ g

ey |22 = 31-' : al V22 | S E

_.J

'S A=A e“;,‘f“m‘ﬁ‘"‘evm qv= 25/1123\\ X g
g‘ MmMtvitionm ¢ 6'fcp@ craarles Q4 vector av-lmgam reorier

/ > A/

= LS sulvtiun

wettors &y  supraching Coniporents P d %_,

’ al/i‘/o Sh Crom 3k



-Nw TT\U“Q\)\Q't(M\ T’ - 1‘) ;,.2‘ ¥ * : A - U TU | ‘AIVQ_W A 'S A V"‘O\"V’liﬂ -\U Ay i Mg '/' o 1 24
T B % B Vis +he chovge c® was\S  +p pcipere M
' L " . ’ ‘ -L " A\-/’“ A \7:\ “xﬂmi—r > “’Q 4“0\%%0"[‘7’&5\ RV g T
A=UMU-I = ﬁ._.V\/‘ o T ”R )}[\7] .._VlV\] :) A\/f: = N \7: 4 }‘JV'L eu\‘de\dﬂ(ﬂ’ Mo ‘ays-t -‘:-or ,{_b
= . - +
\ 1 n \ Av:" = %K GT 4L M Vn- 2 qv\\-/_‘; bqsls L) is s\Mp\,Q_ {'0 et'u.d,,
CS\UQ%\V\% e Test (R"*"‘(’_\CD\E.\S '.* Rwn-1 = IF\H F;_ (_;._'.] * On - [\T" l Qn_"] ‘::w% G'R;\_‘ ‘s Coms—,wc+€dl
o S Py —
[m’r wnormal vectevy . Zeine Un s utiang ra, cjufl) = T r:ep.._c\f‘uri
@ Gl Hk\/\:] powt Cowe_ s J .
W2 LCRL-ARAD] — > camprove =0 B\ G OV Mo vmacd |ty

2 > prowl He ot over el e Tow
= . - NMCA
Anduciive geusonivg i bet A be et S aetart b et v ONRLble USIVYy | 1Ou

= U"-“AUV\ = Un AU, =

'\'h‘amg vlavized .

M - = T - & . = -1
( - Qﬂ‘-‘ A RV\ | ["\ 1 X1y |] > UM‘\ L‘\i\"l Uh'l {s UPper — \nc-m@u'o'f ‘0"3 "V\dUCf'A‘/e ‘ﬁ\d PO‘H—-Q'.lS
| =\ = = T
\,. let \)\t\ Y_\I\ RnaUn I—] > S\’\DLU Uwn UV\ = l Ylevelove Un | Ofﬁﬂomarv/v‘al.
-\ =
. “‘US T:. UV‘ AUV\ = U.:A’ Uh < [_)_l‘ _'{ 7 C'-;',’mlﬂll.sb"ed‘s a% UPPF{ —ﬂlC«Wgu'a, bl_d |pd\JC"lu—Q
O Una Mu- u".". = hypothe Si's ,  hrave fovre T s uepe t ~Tr 1

Xy -
5;/\'\:;- De:co\:\z:’e\:;\o?:; . dei&:n:nﬁhtﬁcg WMot toun ch'acdov\a\ Sl contonme ercgen vede |
‘Sp U:j THEOREM I} B = et (A-2i1) = det (T T ‘L somits chove crevich c
FCTRAL : Poly Mowie)  wieaavie  eoavie oy emvais !

I{ A isa SYMMETRIC viatrix (A1=A)-b T : )
7 fest prove A= UTUT by SThor deconnp H R hes vl egenvals  avd A = ATAG

. hrewe, \ ; Sl s 0
t indvetion. Ten cho T : K is on 9rm&aavol Ergevivecte T .
=1 . . wo [ = I +o Condk Al Ca ovial _ vWGYr x '._{- R 4 e s A
Slicww T s in .ch{‘ Ly ovigil L. 215, JANS e Y-

. = T
“Not e Recall € ¢ W = X for comtrollable sygtenac will
‘ e 1 MMwimu g Emv%w_£p£\jr‘ou euadh WMo tayet X Buk phow h‘wj‘% S

i We, con \‘Urﬁ’@ O\N‘i gu\ut“ov\ ‘u—“; - D)-fa) ‘}—,'h”q_, V\OV"VV\‘ Oe 1'l1p\)'t_ a ?
| . U S ewtively orth to Nul (64D =
,‘iﬁch\{_- find o SYywive tvie wicdrix Ls @ IS < .Nuy b(ét) Q=DC
3 —— K
Q. such that t9enmvecs T v o R - Vil — Ve € Nul] (R) D= @tT ICQ = G, {::?
Vivey Q= g8 —> - »
t - Prove Null(BD> € twll (£4) andd NUll(€) < MNull(RY = wul(ed = Vol F&+ )
T\"_‘_-‘S y WW Q:‘gt Gr |, e oroviovwia) u‘cje\wccs—compovdfwj o A =0 of & aive (v, Txd)
e firsy W, _._UEL Co-_v;respoud) to elgenvecs e A ) AP BE o set Hiese == Nu\l(gb)
oy spectrml Tarwa (77,0 Y L (Tovy |, 1)K ATl doef P

i —_—
Sugulan NARS | Qi AdUr = m-\\c’tﬁn\?l wieve A ZA2> 0 ZAu2 Ane = Anaz T Jp =
Vel . SOy
el A= 6= 16LTi | | Sivgllar voles of £, 7EMPY erdening e elgenvals fooc e

RS R i

N

,L‘ﬂ“ﬂ.@v\,aﬁmncqu[_ busty for Col(£1), !O\off»\\'n Q.. .0 Whewe WL

fwrite out wn watrix forwa - e 1 " N

b | \ I k77 appewd A L\a - - P Nete - Vs ‘

{ Tv = | UU:\‘R DT ~\-IT.,‘UV\'J ——» CTi= | wha s Ol W Vi ov Muamovn

- \ | oalll ) v(‘a;l-')w o Ow ' e NV g1

z(_twv\n ue: i+ lovier gproduct. outer pruduct Porvn R SV D A
L SV ‘

' ¢ T Y"T " K'.‘d‘ Ay - XWSM L \:——r‘ T i V ‘_) ey Vs
H_ét - w Z\/ﬁi \6 [K‘:‘Mlj‘ o KW\LAV\ A‘- UZ\JT = [-L:l_\_\ljw._l& . EM’LL\‘T.;“._] = [f,"lil_ll s S‘\‘Ju\}[ \—JT‘T_]
svpitt swotid | B R RO N E RO AR At AR vl

N - y—

‘ .t
" ! B R __\-
Note 13 SVDF A Lvr U'“"_][Zr O v Spacr. ekkiciencwy for SYD,
.- \ \ o] O O ]L\Jn_,:r Aince. ymost o® b3 :o/ o\,ﬂ\‘ﬁ Bt v 0€
&U:\—};\ll_;u . J:“] ‘ '-_'5} |(.)rl(r\-r) ] _ ?Ti ' XA Al 14 ool ALV
= 1 \ | Om-nrr| Q) xr=r) | £ 57,7 - 1 \P\ g U T N 22 5 L{C\—;_: T
LMW P o '\ l
AL T T 7o T >hwm“~’- - —— _\\\
¥ Teel

Properiies T ) .

o] fo\ (Tv3 = Soom Tor--Urd = o\ ) Q‘D: SC;LE‘V{‘ V:?..-WS’;‘ ke € U fovw efgenvecs for ART

D ool (Und = seeniTen - ded b il (Y | rows R VT breask V> ATA e
co\ (Ve)= SPow 101 ... Tr 3 L woll (A) Eoit ave aftWVds oY OV of 4ne pie .




p'\%mtmms for tvdinng Sy AL ORTETAMZ! cFind Al An cﬂf\ﬁ" > ol Ceront !
@.F_mc\ A Am 00 ATA snd ovder tewa w) ho Flop. proceduve Stays eanes vnt |
o ) 2
3 AUz A ZA->0= 2eri... An 8 Moxd g . i _x.SMP t /—\@f tor
\‘ ’;\M\ f:ow;s povcly Q\CJQ\A\EH ws OV ﬁ\’ 3 new Stept: ® Find ISR 1’)LJ = L ‘
Vi w3 e ‘;)N\w k. ornd e — _’\_“‘“* —
*let 6= A kv LF I"“ T ot 14 = PCA| Gotting ok non perevant Torn s
. Y == N Yi2us L - Al =
.._F\V\d\. Cl)\\AY‘ \0\1 U.i. - ﬁ_\ih fiv (=]....¥ ‘\-lzq 8w :[_ﬂ.’ 5 fl—ﬂo% ({ I
0 de —_— 63 ,:{Lg g one s
1 Wra - JT:A Usry GS ‘\-"\40\wot'\.11\-~' v ‘ N
‘ v -2 ‘/‘O‘\(lw/ Dr IS & lvoais Lo r
PCA in wiouie vecomw wdat o go\ — - col (R 1 T
[m be ¢ (\L’) (Cortove veetyr ) =7 - T
qt‘j' Sy mi Covrelation C01§(\C|(l11) \"”0‘3»’1’\2/ Qi 1000 wiaktst~ <oy — N T [:'r"i Vo) Sey ngI/J '
Covgide © 'So( = [al§a‘ ) 7_ T let &< [Qlom\ Sr) ) ], St;qlaunj Pyl v"'./J Uﬁc‘tcr)'
Yourer product Qroe Saymee let Q= C:S_(,\T-Q_GE_;;T . 4 a“g-—:l‘f = \A z Vv T
et oo e grNOR comperins o 67 7 o corns [ g
INete 'S Liv\e,od‘izm‘\:\‘o_J Tn weal- w 4, feng rews S [ Ve - Ve
OV, Sustews ave -
Follow 2 ? = §(X& 2 :ﬂ gefcally  now-lvear Gud contiviveous .
o\lo We vanodr) Lt)‘ 'S( ), ‘*(t))* o Recll T awlor Expownstous'
‘SC#;;)* 'Sr(xt,)(\.( Ko) + <+ 'S“(n( )’s:z-

dvop "ore €or g.MN‘Lifﬂ Stx)

\* Xo (x- %) + 2 \u We (e*-L-\oﬂ

& 5(%) + EL\\(--;(; (x- Xe) #two - Ferna Gfprx.

JS(X W) =
22U

MO

T Jealy = S < 56+ 3 (E g )wimwh

%‘for Vowrd fundtion L _ﬁ,«ul(@on

==y IED ST eS¢ S¢ 25 ) sr o o
'E( ) 1 SL(X U) SL(X u’) + [%X\\ e =y (X—X*) =+ 2 '%T‘hl‘l‘r:‘-:-‘\_ G
Stu wl S“b‘ wl of?m’leTvas - — = e
Toh . 25 R 2325, :
‘tbgaM f(x U\) =~ .Sl(—;(‘r *) 4 7R % O(x-x*) + U - 2um © Qt’_ v.‘ai-)
P_:S_g t':j?m % =
T [ (SRR

-
! ‘T“Q'-:S-%O\O\Glh 13"_]
‘ Ergovisiown powit Mot © croose. (3%, A%) ¢ \i(f*m*) O | J5iilior o pond @

Thos 4 AXE) = JnaX@) + Jy4Ut) T W) //llw,qw M
\M\co‘wr Covvenwn) ¢4 - - €9

el

—_—

Note "1(9 Classr?amtuom[ dean® framing wr X
our pn;d“'c_-\rop z UU) Hrs s e covrect  clasaficatlion = f. cur epwedictionn = p
Predick vt - - COET FUNETION Jor0engity 40 Exp- cost funmcton
e /iwt (Gnuse \ecsd > pune\a (+ \ / Cip)= ‘P G‘)oq\
[ ‘I ]ﬁ T ek e ¢ s WO peg T g
e = s . ut e =] s ¥ve caMEL - el
_a o e, oz’ Lo 4\_‘ “ché'_‘f'%‘“(((tﬁ)) -tfﬁ)-
ﬁmd\(_'tw\/\ pL= 'N )“ ) o = Zcl (‘L’L
Teylor Exeavsion of dervalie o0 (¢) _‘Pf‘d‘“"’_alc A% Y
% . ‘mmm i Twnl] S
%\m:m**ﬁﬁ LARTHY awuﬂl _or + ()T 7“;% L walawm\ \_F\} dwinawl] | Zwiddwiv] s
75 awm 2uldwin] *:“ 9 v W% >
ks a vesutt - (P\UQ%W“J )gdc\\«ta Tay lor Expawve aw[\n’lawlfj Jdwin)dub ‘;-’
1 = _> 3
(@ +52) = c(@h + Blgzax (63 + 569 ;A\@;w» (63) .B [awm o *awm] |
Q.Ua.d.t‘a.ﬂ‘c.‘ & Toust fivet —order tems " Zudt ool TR - s
I (N ewton s Metvwod AKA Itevpiive Mehed)
® A\r\aHvamM ANOOR OF = wlol:=0 lawve aM%WN‘*) 4 Al
5(!.&)) w A\w;u* W + B\w' o ot ‘t(:nfff_,LlJ

his quadratic and call it Ubu < oW

O Ruadratityze, oround T
R Fud the winjmizer oA )
6 St‘)? w\/\ﬂ.—\/\ LD [\L-l a\nd W “,k*\’l aye VQV(J C[O")E-

Bset B =RLN wd repeet Gio @ -O

d ounn e, dvoanl

la il



NM‘E, 9 Discwe Ye” Fourier Trangtovms ,_-( , 5
B(Dﬂ:\;«h\’x) ‘ e TT‘(‘ 1\ e ej'"s/r-‘ AN-)*2) U= o B e xmit/ ; g

W AS e"w“(:;)(m) 2 normalized © . u'=u* | %"5£T
;:?(llk::‘ll‘:;:\"‘f‘% \%} \:_t; T J_J,, I 2-5 a&?al‘)s J';’V_? [+o put X tect daty 1N :zr::jmeo;
Complex H v—&u‘or‘ Prapcr‘h255 Pr = LA -*"-m:wb(”

(s o te Pr=y ettion matrix ouTo 7 ) Coﬂgofjo\w
Puv ’\V;u> N

- —--\ _..J\ N
3,55 4 >‘U\V eV <TB>=<3,75 & %0 < L&
- )

ARG M__ €B,T> - TR, TS MFMT
‘M_im rr’\uqflc/ SCaIC\\/“ /Mls@rjﬂf@no,wa owiple )
DF1 Qevmuu S&ssu‘ov\; —— 77" __D i

K . Y " N:\ . esz N+ < S
Dl eJ RIRRS Ln - N»L N Z'o we~ = O f/usv;?Mo.rouwA
‘ //Mﬂkﬁmtvol{,an\i L\)MK'—'- UJ;JL :(;:\;qucuj We' = W QUI'O&\O'YU) ATt Gy
Wt = 1 >
" : I Propertics of
- y - ropeytics T e
h’IOV\V\(J ovito ! LLK Lw k""o K*l wg*a..'" NMK(N I>] T A o l ] r:{;-.”q portdic
e - ——
’7}\1% basi's vectorn fov DFT | el =410 J_) .
Ux\(. unw. //ww!:;; re. <Og, Uy >=0 A3
«——\_j\_,‘_,__m
Movivg outo  coettitients X A How wiven does mmgmmr T explain  test dam ovtuo normmal Ty
= X wl R rest ¢
W ——u‘...’f— Tiect = X

——me
e — e ——

T N — T T T T — e —— ee——

Iutevesting EFrawm XRg .

- — wRE Miuiwmuw W ghted Nom
fa\' B ~ k. _E__-——,wg,“ Ko
T o a2 Prove Fig veals. < + !.L’c.outo\fté_p_r‘ heeNN<IICZ
9t R=eF y pg, @) P e ow:- 1o préy want 4o wimiviize HCX
: - } N L SR S P32 = GO'or 3G " “’tm )c_c A ixn <y
== oF 4 " T i Pt '3'\

. 'if-Wéj‘*\fl& for co\ SplA)
. T
Py = VY

p ACTYP —Lj Ac )(-l)
iﬁ T ~ "

= wA
Pcﬂ ~_’_\k_;, -_— ity —
g a ber\?, - T\ﬂi, Bes — \\W pLLY
Ol = Us

2} v Jey0d Uac™ - V*(_-i X %) . .
M;(gli\‘ £10] + FU)e! Y4 fh] e b | f() ¢ ol bt & 5 e ld s g Taer Ve B
;:t:xa " Ua\vwrlv\ k) Ooriionova) oot S (%= e Vact TacUTacr 3

How Yo choose k 3 h for cA(Ad. M T a(.um‘!l"&l 3 ] o £
e nin\? \ 0 4o 19 < pea) | qda\‘ R W ok _SEEATT mavix P;w Vtctn X‘L %

) D i Fall A' N3 Trgmsigions 18] weed
Soove 1058 cPY=(p-1)T By P Vin = 0.5V th\ zosV | @tz diser IR SRV
Enpovential \ocs * cHpd=e” ¢ c(przef Acowt * VAN =

\ogietic \o%S : ct(p) e W(1+e™P) M =n(\tet?) J = NMS //a\unujg

au o'
a Pﬂ"h“ “ Vegistur 0
uvlca(\l = hen B
[o] X1

—_—

Qe Ilvaﬂ .&m‘ {oﬁlc
— ot epod‘im- -bo.iwe, Wm‘ing, ""1“‘“"’ : R
gy TR ML e vl = B A St )

/ s COS(Q'J)* { (n=) L—(t{: VUN-D o ey
w twN ek, Sp\A! AS COS(‘—‘%{) ’
T oe———
Sep q H le! DFT

\
Aout, 08 (BoLL) .e'](’%\

R Acotcos( 381 +00k) _ A_Lute;’emk QSUTVM'L +'3e :

Vot = koutco'a( 33 toot) |- = Y L_-ltnw\(m

! e}(“‘/r-‘ A -

Boot s (FED w0 . T Ei T =W
A Ve Now vvw\'\\p\“

= V(:N.. Wy \(:\,{, Uq,M by Fw wWolris ,f&




