e e g e Y Sl

TQL\MM(Q Nok T: Lo Temp Cam}'g_ + RQ\q\'mnsLl\o @
to RMT.
. We want to sdoe 'Fdf‘ Q\I H)X b lmt Noo0O

So last ime e d:o,rlued the  Self- c.or\.sﬂ-evtg~ etCJQ'\'lon

B 7‘qQ)XJW Voo™ 57(0 | __L

flecu“ we had makrix SUSCQ\Q"L\)’
VLJ': .-‘:TZ %%31 Dnonst in Selahong (F

We (\\OﬁSe

@so kfined on G\Jtmae Trace.
=
= 52,

e nupnevater s st Fandom varig)le (Lﬂﬁ%ﬁﬁw"
oy , b, )
u\nogg means 13 E'l' ,{L(X> Wheve
= ‘ R :M V\J
XY ~ ZXJ Sto <QQ,> T a

Xpno 15 wndependen b of ROJ

T_'\"S Vov1a e (S JN* \h"(‘%) +\/°" Iﬂ X \O—)
Qine The® are idependant vondgm uqr\auﬂx

Var (\Oo) O/ N
Vor & Z‘%J JW) ZZ@OJQ D \()Xk\(): z SJC‘;\[QN XJ\Q, KD

J,k



So  tak .
N 2 2
0 (2 hxp)s GO we OO

So we can wrie Xo 98 Q Condom yartable of
e & N
X,= bta+ g qae
A= O \r

So now €yve \nyole Se((:~qUera%\r\_c%

For la"Jt S\jsl‘un/

S
aSome  that Q\)Q_VQCG\V\% owr aramete rS ? pb\])kk)]

(. { ferent feallZa’naﬂs)

\S 'H/R Saw as O\\Jem%mé Quer o\tFFU‘U\‘" XL )

» KEymxss Givad
{XJ = X> ~ (=g V)
2 2 O = ot AOO ‘
LK = <X> <F A=0FV

= = = |
TlE =2 TN s =

\/\IQ can So\Ue_ Hn&&e.
- Ot (G 3 gD
x> = (bt AV

9 ‘)\\I‘-Uﬂlﬁ:l =0 O‘ﬂzv-.xv-t |=0

/= )\:r_m_ Must be real 5o
oz I > 20



So we Can 3€c
¢ ¥y =1 by
| =y
<X2>= <X = _,Ezvi 12
V) (VT -V o))
\J = >}i W’L{O'ar
251

So we have celfconsisknty  solued for Ye wean and

Nahaere. ...

. Seo w\l\a does 0\‘S ZGA QQC,Q“) ‘h ‘nque Q

300& Solu\\-\fn Fhat e connot' have 200 Q\3Qnm\ues.-

Q,C\-wq\\%/ in G 3¢ covJ VR Wl\\ CeR 'H/‘Ql' S ﬂ"\m&“{
ZCAV\AMM m oty X R W\'H'\ Bg)’\' N (OI q;:_}:) \"qs
S\pgd’(dm clc.S'CY‘l\on loaJ \/\}\th?_f SQW\\ 'C\I‘Clt LOW

2 20,

th

Surpr\smgll&' We Can Q\&Q (OF{J 'Hg Calculal—tov\
We S S\’ dlc\ ko @C\A ka\'e e Spe,c*ru\m of ﬂ

‘ Se how Can we cqlcula‘}q SFQC\’WM.,_




®

How? —W\z kg\j fm\\lq'\'ton are. pro\oq\o\\é_ -Comn\lor l»o
. Wow & you have  ever haen a mqmd_.kocjn ok Of &
Flt\o\ \-h(or\& CONER .-

Let us 40 back + a Uueé_ QS\Mqu_ Io\l;"l’\Jf&

__-l-— = 1 ke o X | gl &
Xtle X+Ee X-( x%e* XHE2
N0+ICQ fhat m H\e_ \IM\Jr € 30 ‘H’)Q‘l"
| € .
€\_:'O X’L+ ez =1 -rl. 8()()

SO 'H\Q'\' we \noU‘l-
= l == 5l %
e In %oie T 20x)

S° w‘nq‘f C\OC‘ZS ‘HA\S "\C\M {‘o Clﬁ Uo\‘\v\/\ S\O'C.c.’ffum OG ym‘\wcqs._
NQ'\'\Q: that

e Tfaorg] 0 e b e

il
Ai Y“q""‘lx

N
L Dencidy of  gpeckrum of
""T[P (>\ﬂ~) =7 O\Q ma-\-r,x. . i

Th olher wop41s

AW gk O
1m -—‘N-TP GH(K"LG) = Pﬁb\\ ] Sp{(\v‘um...
-l ‘
Pat)= la= L Tm %Y\““ mﬁfﬂ]

N-e TT

1
2l



S ®

But notice Yot 1F we reduen b oo equations

& L
OWI+8)X = |
A+ 20 0%, b,
J 9 ‘ Suscz.p\'\\a\ll\'\y
Bnd dffeenbe wind b we have S N
N OX¢ ﬂ 0« Que P Vs
L EK-‘FZ) aih gu JK
dn mMatvix £orm
Qr+alu= T
=1
U EN ={(\I+h)
® S NAVEN =/

So we see that

=+ | - 1
I&O ‘\\‘MWIT T Tr V(x+Le) PHO\)

Bt - LTV = A S e el 4
N N 4 JJ] q'UQM\’}{ \A ﬁz\ J::i,;}

€c\.""‘ 1on

Look at V(XH-E): XtmL

’_-\’\-
202

@‘) NQCO\ ‘mo?r‘“”%- FO\A OY\L& exi8ts \f

[ X € 20q IV #0
L X] > 20%a Tm = 0O



So we gt Aha
Palx) = 2%%;2“%““ kX s20
0 f X220
O rat,

Com-cwcle

ow?
25 ) 0

So  our Qw\'rgk SOSQ&p-l‘tL\\ll‘h C\c\rua\lg IS Q\Oiﬁlh\
e lated %o e ‘Rego\\)gyﬁ" %l;ﬁ who %

@ Froe 0 vk b demsdy

_\JV\IS ol | e \\V\qo\f @Quq’flm So V\o’r\/\mé Svpen
Complicat ) C*q'\'\ﬁc«ppu\...

R o \‘e% was T A st MF} Qe\o\«o\
\ Sel{ ~auera Ny

&\jm mv}ﬂ}. ”

So ue have hedued Fwe 60 g by ooks
O disordered MET
CQU\\—B‘ (YUZ‘“')OA _‘, Q‘M'T_

We VAN HJFU\FV\ JYo WMSQ % (7\?\0L ger O\SC\H;
" ]“Cmd\&m&h,& Comp\'i"t\@ SCH\V\aJuw




To whrodoce the dea of QQ\O\KQ g\jmv'f}fg\ Larec«\(mca/ @

ovd Wore C_QVY\P\\(O\'\'C(J \AQQS we  haw

b @ chy ca\\ Y

‘ moue 4o q g\\ H‘\ M 0V com\o\l(q*ee)& W\o&z
(wﬂ-\n non-~ l\Mor\l’ltS) =D RS "NO\.\“QI DMFI

“The G-e.nemizw\ l.ﬂ'\'\« \/o J(QW'O\ oJ(, Qn(l GGO(O‘)U

e —[N (K 2AN) + ) (o

ke € pecies Q‘OUﬂ(JGMS)

Ko L %" 3 LJ swall \mmyrshor vate )&L,“)O

Grrow

(. ""J\A\«r 12¢ pro ug m)

Frowkh rake KL = Cgmm&ma_ quucll-u

H(, me o\
( U;\\r\'s 0:‘5\"; ::;C ket ) ﬂ\,s fpecirg ~fyec

e |nterachons .

Look at  when ﬂ%:‘O . No odher species ..

¢ ey

KL L\W!\l'n‘\‘tof\ JUQ ‘l~

o

&)

Comptetton With gelf .,

Two  fixed Pont N=O (et )

Mamn mew feoture .. Speties an 9o Qthc’L

Useal 4o consider Somewher sy npler

anck Nkz e
. |
at quﬂé'm) CQPQ(“\’_

pra\o\?.m wLeye_

L are all same Omt)\ we  seb o 4 :

NL— E»
0= o= N(K-N = 20,1, -

k> K= N+ ?Q‘ONJ } Same. e&vqx'm

we_ h

g 1§

Vzgqq\-wt W &PCCA% W)



é‘ggw\\\q\\% \]T\Qouf' QCLUCt\'lOv’\S W‘/Uk DOS Can OUSQ‘PPW

. Lot of  |aterest vv\dﬂ&qno\m% m_w
IAIZQ'- Leb AYON Kb Q\,) (vom gome C\|S+|lm+:on..

K i N K O‘k ]
~ O?, S e )f\/\NMoJ namic
Y N(’N‘ \ﬁ\T Q _\-\“(\‘ 3

B b\ow\
N\’\Q'\' \/\Q\Pw\g
B&Q\m etfectwye Qd”‘a_mé quqc\*g/ FU( = laer
-
® KL= K 280N, 320
\_/\l\,\/ e(,'l‘
\ h "I
Notice +hig 15 SMem Fefd” . N\j\mCQJD#

Be  befoe  we ol shet wih

QS folu}‘l(m

)DQ{:O’Q h"‘()Ul”’t) on- ..

N non- reiprde
WMieradiont +

dub of equil byt Wins.




{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}




{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}




{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}




{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}




{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}




{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}




{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}




{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}



