SIP am 3220 cl. 2.9,
7\"\e jnflnnc SﬁUqrc W’P_’l L-e"\j ma e acLo;cc

-far Vi) which s Sol\ML’C 4 has some ('\fffv’“mﬂ?t')

f\\j s;co) relcvance

A Vixy = O for 04%X%0

&) ,
v / R elseuwher e
7 //

/

— —> ¥ as ahis 9078 L'J

0 o /\ (hﬂ,}p)

14
Trs ); . :
Jars LiNe 1de Jimi 1 6( ‘_—\I— (qunlt ..;mc)
. n rises

'8
clo\ssth!b) X ' qn'l 7his gers
= dv ] Small
F = - ;‘—; 15 O an ‘11\& m:olclle (]('.ee )

al 7he eljcs_ ¥ L. .Ke w:ﬂi a2 he cijes .
n a sm\” /C"jﬂ\ of wice

laia @
[ee 10 move M$ld¢) b1 SW‘RJ amM:

L— O fune A7 emb /Ort.vevns " {Nm leawnj )

— o 2

(L'.ke an elecirn

sru‘.q\ !

Given Vxd we wani 10 {mJ 7"’CAS7«71004{_9 S1aXS

(-‘-a):c—,l we can consrvUed any fhjSICq, S7alC ‘aj SomcC

o~

et —

)
'mcu( melnawdn "{ ‘7‘7056‘ )




S3P aM 3aa0 ch.a.g

ﬂccal\) we e lwkmj 7(0( Un(x) such>ha?

A ) _c bt
H Uatx) = En Un Cx) C‘Mw' ’7\tn ’YJ (X ‘) = “n(ﬂ)e :‘
"on Cand 7}
- (of‘)droﬂomj N {or ““3 o:; m:ndyrml nch '}_z‘.,,(x)f))
L !
-5 u"xy + Vo u) = B uiex) ]
LM
e —

= ‘ a (0
Tnside he well , O‘X‘-Q) Vx) —Oj 50 1N ‘7‘\4 9100

2
A
f‘z_‘_'*. = -3"‘\E U x) T - K ux)
x> 'L Neee , X slmr'?
1‘5 [ Q_Elgci K RME

= S
Tyl jus‘) 5’;0:MJ) Kz ‘JIME/L‘ or  E :E K‘—

am

Howewer) T have uvsed 7)he {«7 yhar FE >0, you ccm'J)

evtro je_7 E < VMM =0 .’ &— Convinte ‘jou.Sr’)[.}

P —

T Know This a"i order ODGJ N+ TS 7CnUal Se)l'n 15

—_ K - Ky
Uucx) = Asiak x + R cosk x orf °<ec "+ Re
U x)
B Posrvlae T says - B@ shoold e conrinveus

———————

NOU\)) 0U7$lJC OLqu) Veey > o . yLYP is u/\/o)\].ﬂ(a,)

e ————————————

ke Par’h‘(le an") ‘)C 7‘)Crel So ‘Q(&f)io ] X =0
This 15 = QOUNDI\/LJ COND[7I0N . & x=a,




STP GM 3220 ch.2.[0

uPcx=0) = Ao+ B1 =0 o £B=0. Cffﬁu‘lr(’}.})

ux=9) = AsinKa = O g1 Now, L cqn'? Se7 A=

S————————

'Cause then UWX)=O and thar's no7 nol/mllzco(!

- nI , =
So Sin kO\T—O ) [‘e‘ K - :\—' W’L‘ n 1)3)3‘).-.

Ak ‘\q) ‘l‘\e Roum[afj ConJ-'nbn ]’o/cea/ vs Tv a“ObJ onlj

certain K's. CGall hem K, = 2T

-— em—
m——

]
T - X '*-R

Then simce E = KoK , e ge) Fnx n D
m

lﬂ]q‘

N
(Nove- ncjm‘.ve n's jus? re-defme A , n's o7 rca”)

A Jl-{ een? svmt) Asin(CKkx) & 7 he same T/Un(-nm as A.Sm(-KX))

I
(No® ! nzo nv jooJ) because  sin (Ox) =0 nod nom-/:?cd,)

1]
Thus our solhns 2he ""’"’jj e/jcnﬂavc.s are

- - nx n=1,23, ...
Uncx) = Asin CKax) = Asi (“—a-\——) Cocxen)
REL &(am‘ O elsewhae)
ﬂﬂl E.n = n (L—’)
Amat

[-N
. =1 = 1‘ toanx Jx :)
For no:m«)lzanon) S(Ancx) dx =1 —) 'AI g;Sm -

L
- & .
convin(e jDUISle) IA)- ‘;: t S FC&U-IEJ )




sIT @M 3220 ch.al

ol

59 un(x)'-' J-.-;- Sin f_)__n__i) “— Nore s=nn /flwsc
(73

o

(f’! 04)(14) PLJSIQ\“j .mfonqm!

n=| -
n=a ne 3
e1C .
X p
[/} oA “
—~n=3 )
En 2hese arce Q_)(Cl7tul
Eneljles ale S--,ms
HE, T n=2
E')qE')qu).-.
T T T EI ~— nz | | 7‘)15 i3 j(o./n,l s147¢C

ng) n=d '\='3 .-—o ——

\ E“"’Qj IS 31/“"7“2-?:1 (Jve Y0 bauna[ﬂj coan/un oh M)

‘ Energtcs grew | Ke f;1

¢ Lowc$7 cn?ljj M N__QZ_ (o ’ (You cannho? IOUJ an

eleciton in o box and have (1 be a1 ies7? .l>

ﬁ# If you mv"’ir'] Un (x) "j 6‘9) You have a wault.{n wi |

The same lUl(x)'t, 7'y fl-js'cqll7 InJ:svlryWSAq“('.

So G.J Un(x) and — Us ™) qee nor “J;’lfum‘) Snnc.s')_

X
1
ow? ,fl‘lﬂ 1S no? )

o




S3P am 3220 ch.a.l2

Key properits 70 norc (many 01[ whieh  will

be 7cve fdf mvs51 ronn)lq'} Jmﬂ JUS’ 1his ©9ne !)

Em'ﬁj e:jensvmes Un (x) are ,,.

n

® eVCn" or'loJ& H w;)‘\ (Cﬁ/)t() 70 CCN7CS O/[ LO)(

Cn=1( 13 QVfﬂ) nN==a& I aJo'/ 9hi's q’?f/nmq)'

0 OSC:“q‘K)lj) qngl ;”7.&_‘: Cnpljj & more V)DJ;{

or 2e40 C’OSS'an . (Htrc) Un has (n--l) mmmeJ:mc)
ZUo;
o} (e :{
’ Or'TLOjQ_‘l_‘_'J . g 'Oun cx) um (X) J_x = Snm" N3 m
o

| lF
y4 nzo

Cl)c¢k 1'“’-"F jov\ doa’? Kaow whj

Sm("_"!l‘.) fozm; orvhjoml $74%S  work 17 sU7.
oA

D-echler's 7Theorem | 7he basis of

. COMPleve

" Eourier secies” S5ay3 ANY f"""’“’ ]((“) "‘”‘"t’

1S O Aa1 x>0~ X=q can be Wl‘nnn/um?uelj)

f()() = 2 Cn m ()() — ¢<an d‘Wa‘li (,AJ
n= .
| Ly o, Recel), e ca's




SIP &M 3220 ch, 2.3

rbUr;cr’s ek fmJS 'ﬂso;e C,.ﬂ;) 7,wq an )((,()-
If f(;() = i Cn Yax) Then do “the 711k .

{(X) \fm (x) = Z Ca \I'n ) '\F

Sf({) \’/m ®)dx = 2 Ca S Yatx) Yon (‘K) dx

M—/—’-

Jnm (kat YS are rtq‘
\\\\N

tIun?
Oolj oac Teym Soe # (sn'? IM(OO “n )

h=m, Conn,Lu)QSJ 10 ‘7{_«5 c.(qn'f,e

A
S f(X) \"m* (x) JX e— his 1s how ou {»zult

ov) les !

(’1‘\& aboie fcqwives 4re  RTEL: lenfm/./Nw jvs? shis problem!)
-— - !

I\two lasy buz n°7 |€4$7) This was V(nfx)) bur 7l\c

—cEnt/k
7,,“(._,_0[([”“[@,"7 S'M'Nanqrj Sra%es are Uaq(x) e
. At nztl/ "(t
- 2 ni X ~C¢ — Zhe -—-)
\En X, £) = J:: Sl ( e € ® K

—vv\/
374 wnMj s$1a3¢) {u“

Sol'n »0 Sclu.,& h o« bu)(

wih defiape eneryy
E.

These ate Sf)ecml) Parucu/ar Smoes "CleS?«"-‘.S of

i N e S
hys fﬂrutulal {,M(”cmql ](olm

's specific 1o "{Jac'mlt o box”

Ay




STP  @m 3220 ch.aJdy

b
The mos1 3encu\J ros;.“c srare of dry elecricon in a I-D

bux", shen would be any latar combo of esc .

_¢Eat/t
? (X)'e) = g Cn ’S-Ln(x){) = 2 Ca Ua (x) €

Yo Can 'o:ck any Cn's Yo [.He (even cymfl(*x") anae 7‘))

will give you al) fo:.s;Uc fhjslcd 5127 s
You m:jln choose 7he  Gols 10 gwve o loorand\l Y(KJG‘;O)

Thar yon s7a07 wivk ) U3ing ovcler?s 7F1¢R\) (\/
1{ o (x,0) = 3 ¢, Unx) s gen, fr__n:’_ 9be Cn's
n )

4 now The {ozmula arTop of Fe9e rells o ?(K){)

S 197C

a1 all wmes Tharie ahe Joal of f‘\JSICS.J

So j'\&f) lhl"llq‘ conalnlw\é , we Know  7he

Far o‘lkr{ fO‘IEMIa’f) 34")6. IS _33\16 fm«l un(x) lS

ety

and corrcjfonJlfj En 'S) 7hen founq linenr COMLO

= TU our s¥
ut t=o mqwcL g0 arn?j sS4t « le7 n

cvelwe \P(\gﬁ) z § Ca Unex) " Eat/h

A—————




SIP 33200 @M ch.a.l5

Las1 commen .

~c Eat/k
If Yxe)rs= tiCn Un ()

Then notmql!tqqu 5q7; g -‘f ? G',X :'l

2 vanis b
Bur wheo 7°V\ CXfﬁnA ? ‘\04 T) ‘l” cross T M3 vam

¥
ﬂf”fr mnj'“‘MO" ) g Un () Um (x)a@x = fSnm
chwnj only, 7he Terms wirh n= m, which 10787m7€ Sllvfb X

Worll 17 oul | S'P‘if dx =|  qells ]M
Em~Ea) ¢/ k Ay

| = = ng‘ Cn U(m‘(x) Un(r) ¢
m hn - /

(o“«ﬁst; 1le lmcjre-)é.v.a Sm n,
C?Lus e S 1 )

= <
Z Cn Gy Sn
mn

- = ‘Cgli e« coavVinte jovr:e{f .
®n

S:m'.‘aely (-nj l‘l.)) vse '3 \Pn = En \P')
—_—— PO ) .
<H> = @gY H 'P - ni Ea (Cn|




<57 3220 QM ch.&.[(¢

Inrecprerarion (which we (| aleveio/o more fdlnql{j)

~CEat/4 -
'{/ (x £) = f C, Unx) e = 2 Ca '\]{n(x){)
P n f‘

SQU_S ”ﬂ'\t s7q7¢ ’} IS A Imc'\r Cdm,Llllq‘Han b{

Tha jrtcxa\ S7q71004 S1q1tS 7he Yn 5.

o———

'1Le. Cn’s qufJ m{c)lmen)

{’Om {HN? = % 'Cnll E. which Iggt(i | ite ;PA E.,
[Cnll y PrquL'n'l?y 71‘\7 7Ll$ fa”iclc 's EnuJ} Wovl*

be measured 19 be En B

\ JE—

(5 sl =l s just “emsewmsian of probabiliy”)

n

1
‘”ns Is a CEn'HA\ COﬂ‘f{)" 1N QM} we ” cume équ 10

b ofwon_




STP 3220 @M a.l3

The Harmonic OSC)“‘UOF .

. k.l
Manj objet’s e*("er:eme A ('-"“55““') 'f”’cﬁ F=- ’(J

Hooke's Law . This 1s 2he  Harmoarc as'ci”qwf

)
V(%)

anoQ Vexy = ikxl

Noe 1har almust any X

E———.

Vi) wnh & mininum w)” look a1 leas; a/o/o{dxlm«"b

J:Ke 7his , 41 leas {ar smq” X, 50 13's /oAqullj a very

. )
Common 3 11Uq10N | a‘

Clasgically J x (€) = Asipwt + B cos wt for Hatm Os¢

T U
woh W 5\}—'},, (5o V= Tmw X )
4
- de--{me.l ‘6"""73731607 17 7ells youn PP(MJ T = an/N\
conslee . |
So lers & 1he Quanivm Hﬂ!monfc OSC;I a0y

e ™™ em— e,

As bz)(me) Sc,loarq‘ie X @*() and look {w Sol'ng 70

- 1lese u's
3 r X - wall eive vs
-_.E_ u" ()‘) + '71:“ w X %(X) - E “ CK) S?qwloliaj s14a105
A
_cE¢E/t

Time dependenct




STP 3220 QM .8
3\/51 |\k£ be dre/ we W'“ {‘nej 7)\017/ f we Insis?

u.‘l) -0 ) (;.C.oul ”Luun‘[wj C""J"“M") we W:”
Xy )

E'g} C«”(’cl E_n, w.'” worKJ*

fll\A on,j Cer"q‘\l)

7he CONQ-SronJ mj Un (x) W;“ be \Mlzvf- . So )'usl [\{e

i 1At box) we'll have ’\l’,\ (x)() 'SJ e«c‘. n cor:c)rdaJ‘y

10« sriamary e wok discrere eatrgy

. A N
This Al{]( e.g.1s o ;J’i order ODE bur Thar X
: *
7¢m emaMes o hard 70 Selve . There are 1ricks (m,j‘:
nern ri]l)

A
Teiek B, For lmje X) X a(mmqns) So

L 1 L Lo vt
~ % ' (%) ﬂ=(E~tmwx)U\ o~ gmw XU

tm lql e
XJ
’S }'n (C'neck n's noy} qm.'ll&r ~
’ g T f ) xl ( 2 Uncl€7ummej '
-mWwy + mw
A (X) - A e LF -+ B e i~ Co:\j‘lqus {al
A order OPE 4

) L

Vely  nas7y as x> A&, 1055
Ay un f"]‘s’f—‘!, /
Now comts TrcK '#l rdn X .




s3It 3220 &M .8 b — Apn aside

«W

Anosher Meatod 10 Hnow df: Numerical /

)

Now 10 solve W= - ?‘t:l:'_- (E-— V(x)) U (x) 7

(wt)\-mn 'je': Knowu\j E _’)

. . 'u
Even soling: Cvess an E (use o smu‘ar s '1va1lon) or ) 37

) pt S0
Unﬂs? For HNeemoric 0$c.“°"70!) tw has vans af en jVJ

. N
m«jL° jus? ‘N:) 17 A5 o S'mnln] 7"‘554 E)

’ '
ler wueory= | , Wley=0 & flan, T'm  lookny -fur
r he even 5,1l /

we'l) nolmnhic /aner ’.

Pick o ”S’rcr~s:l¢" £ Ty ./)

. Use S.E. 10 7ell you u'co). l:u"m;: ""i-"i'— (G-—Vro))mo)J
* Use M,"(o):. U(e)-ulo) =4 comfu‘)c Uu(le)
£

.

cuse wloye U -ue) 1w compore u'ce)
. .

Now (lerea‘l )S’f_ﬁrinj alfoss X In :7(‘,"‘ °z QE.

Jf U s7ans 7o blow g_F_) Yo need mufe

A -
L) ’n‘
Curvallre @ S?«n/ 50 (aise €) « lgtan aJa
lf (. “ows down "\ )0«4 m.cJ /CS.SA (urv:nﬂt'f)

I\ lower €




SIP 3a20 QM 2.1%c

For odd Sol‘n, STar) wnl U =o ) u'to)=|

r
) welll nblm-{'ft

(Sqmr game ..

,qvcr J

So L’t)"“”) 70v ftr"\ an E) ’Wlm'rlca“j USL"”“ fldlv;
2he O(IJMI) + kctf f.g.,) E -l ’7.“ g1 a sol's whic h
behaves well  ay lquc X

In "'1‘5 W"v 70-« can f_’_‘f /Coqf_gli OM(\() ﬁml {‘ntl 7he

ﬁ"UJ“S for ess:m:«”j 10y Vx). [1,\ 1hs sense
'jOn 1»«1 l«\vc 70 fre/ ‘m‘ 7"‘" ool )((-W V(K)S Ulrlj

an..ljv'lc. salns for  UK) and. E, Al Vs can bc

“ealved” numcr'[(a”j )




s9t 320 em 2.7

LIRS
mw X

Assvme (kort) wonder l{ 7) U (x) = "\(X) C- Lh

m«:be hix) will be “s:...,/,]e”. anuJ) vse 7h¢
(love 1015 aame!) Merhod o f Frobentvs 1 719

?
. Q
hex) = Go t QX + dr X ... Plu" In see whay

kur(ens ...

For now d'm joulj 10 Sl‘\f:f

+ sk:r 70 The func,“mtj

7hes qlJCLranca”] sed1ovs

excrcise,)
I{ jO!A nsis1 '))\4'7 (,{(X) S?qy_‘ nom.[:zqéle) 70“\

)(ml 1047  secies ](w htx) needs 70 c,(_;_c{_ , i1 mus) Le

a fmnc Oralff /oolynom:.al. A'\(‘. 7 hat w:” Aq/o[oen

i and only l{ E ales on srccm’ valves nqmelj

En = (n+’i)fww
)

ln)cjer.
p) n
ZI{ E 15 2his }) vhea ke foljnom’ﬂl ls ’n’.‘l order J

The A® (x) funcrions vhar  come o are  Hecmirt

e ———

Poljndm\qb _(See Cr/{{)"ﬁS f.Sé_)




STt 320 QM .28
U, %) Uz (¥) Us (x)

0

VahS \/\/\/\

UI(X): MW)'I e :'—l-:: g wl’)}\ El‘ ltw

nt S

Norw hege hoy= 1) L“'“”D; 2he 57071/ ouL) {IOn?
just a0 nolm«J:{t!

_mwtxl/a*" E'L

um;t(",'_:'_)'? 2 ooy y
hk Jag L5 h@ere's my 151 order fwjynom“l’.

You could just Ver,{j Thy? , o leas {ol These 137 &)

* 12 -
X W o+ Tmwxt Uax) = By Uacx),
m

e member These qive Un(x), vime o(efcnalcme s SImfICI

~cE€/%
S1qiluamty  ST97C ’%n ()()-(—) = Un(x) €

Yo can Then {OIM any Combinarion 0{ Yhese 70 LU:IJ

ﬁmj urqnnlt in « We”“ $7q7eJ { 7lt 7 ime ,[(r.,,jmcg

fo“dws ‘% = { Ca Un (K) Ch ¢ En 'é/fi i




sIT 3220 am 2.2

Obe(\Ia"HW\S . L, Ke /oar'u(k Ia vaj Un () arc

e ————

® ¢ven Or 01)

n~l 2ero’s
) Osc;“q'wtj w;)L un ‘\AV::\J
/ A S
R Or*rk03ona\| S Un () u-'h (X) 4()( = nm
- cA

|
. Comr)g-,e. : A‘I\‘g -{n can be u(ramlcj Via founr()

1ricK qs g Ca Un (X) (of 0 vanishes f"’/’e"j a7
n=| %) Qﬂy“\/ﬂj

* Enugj of ech MO :-; JISCrnC) j/ows liKe n b‘“f.

* Lowes Chagy 13 2910, n's i‘tw.()’ou canno’

I'S-"Jf“ A MasSS on a 5uanvm SID(‘MJ ! )

. T
. r
| lthnw)l — ks Ja;‘tcf curve s The C/«S.SKal

| . —

f(X) fun(?lan . NU7C \‘\‘(7 CIQSSICKHJ

E can le anyvlm]) buv) Jl\&'n E

Y
’ V) :  §
] L |
For small n, l”oun(x)tt dvesn'? 100k classicq] a1 cll
-

fol ,Wje n) " So_r_l 4'[ /0(5 I{you‘ "qwh/;e ovee Shot? wzjjlcs“




s3I a@m 32x0  ch.a.aA

Trick H#2 Afor Sv\V'U ghe Harm, Osc,

ever have come VvV wﬂk
'1Ll§ TncK s WA7 o7 'Ih(cc{ d Wo«.lloe n /)

n (?) bu1 n's co«»l) + Vips o1 10 ba mure jcnela) 7han

Jou Can l’hajmt rl71n o, IV's vhe basis for @ sim.lar

1riek 10 understand MJUM memtnrvm (n 3-D, aad 7hn S/M)
+ nwvu:ﬂ m 70 Qvaniven fle/J ‘Mco(j‘ Se 'S W0r7ls /MMMJ(
T w:” also 7eacl) Vs  Some "o/ogaw/ me7lao¢(.$" 7hqr aC
deeply cenrcal 10 @M. (5, enjoy 7his 'Qn‘cfferj' 1he
math 13 fuq ’)

HUL aqu s 1he I-D 5Cllroo' CZ’O we're SJVJj/fj

a2 2 .
;:‘“[f"’(mwX)J(A: E w w;)hr::&_sa_
¢ o9X

°f cou:se(

l 1_ . .c
For numbers C"l-L - c£+L)(‘(Q+L)
so  kis mmpTs Vs 7o rewrnt The egualitn e lef‘l

as zJ;n( ir-& mwx)("ar +mwx)

rq1ts  oN

A
Bv? 1!\!5 Isn'? r/?lﬂ , because f o/»(’
anv) x's 11 hos .




STP  am 3220 ch.2.x3

[eTs d,if‘yﬂb o New Ofl“\‘ﬂl') 7wo In )[Q('J.

A
Q+ = (_‘_r.l.mw)() — 4 Knovw 2 he slyns
atm lvo K {vnl\’) ¢ name

"
A A A A4 wili m‘k( mojt
a_ = L (+ip mw()

\Ilt\NW

Sense in & sCC

Now 713 wrlﬂtg whas 1 ‘MJ étfore ?
A n A . A N
a-o, = -+ Btmwx) (-¢ + mwX)
+ D.'kmw ( f ) f

- '_KL f’k-l-(mw;()‘-*c'.MW(ﬁf“f)?))
L Amy,

Fo( numL()[S xr__ fx =0 6()7 ho {Ul 0{6]470[5‘,
)

We qul [A’\J §J =z Xé\ “R'\K 7h¢  commuTaTuf °7l
A and B .

>
My cxflesswn ha g E_ X)rl in 11, whar's b7 Ao )

(U‘)Slief GC—'I__I_{;Q_ 17 on any dld uM'TNN) f
y " Ry
L5 il foo= (Rig- )£ xFRF - 25xf

This oplrares

of 0 |

- p) X X (Xf) .

by 5%: (x{) - {+ X 5'£' . The ‘ Wi cantels

one—




cIP am 3ad ch. 2.2y

Lfﬂll(y (f‘“\)‘ cheek  This -for 7oq15rf7/-
= - LS A B _1
[x)f]f _c_j[ . S we say Ex’fJ ¢
y = ok
"ﬂns 1‘5 VCIJ lmrorMM) ijr_] < Lt\ n's '39__27 ?CIO‘I \

La(wg‘n 1alK mveh mort 4bou? ""’.I/

Back 90 our /:ruLlcm..

& a. = - (F‘+(mw?<)‘) ~ dmw  ((F)
= T ahnw 2hmw
A
- I L
- —— H _’.
fw =
A A L
or ﬁ:t\w(q_ q+~,_)

Now Do ‘1}\10!/7‘ jonfscl-[ + convinte 70Hl$rl-[ 7}M)

A A )
H®hw(a,a. +»,L_)
—
0”»03”( L’ oth¢r $lJ’)

0(‘/(
Thes N ! Q L _(L;;..L)
@b) EO\_JOI.‘.] e <i—°\) + z_) tw z
=1
(\jona cwu 3(7 9his I;;e-hlz @700)

@ W\y kavg w/e JMC 4“ 7‘43 ??”NC comcts 71)6 CIUX#/-...




s3¥ am 3220 225

-y

A
SurrrJSQ UCK) 15 & sel’n 70 H n = EU\

J

I.c.surrosc we kri_vy_ The U's (which 13 wher welre “f’".)

Cooslclfr ﬁ(d‘\* M) = 'kw(q4 a-."t) (q-l- M)

A

LT ‘s )'051 N

:"'\w (Q4d_d+ + iQ.{.) U

“tway (a_a,+4) @

“ay hw ( aya- 41 +3) u

—~~
N ¥y 1 Ca.,a4]%)
consrants shde ee. I uUse -,
pes Ay, cight” So a-a, —asa. = |
= a, (tw(q4a-4 L+ tw) t
‘7"‘/} P -

A A N AJO”\! B vy ,:;u\: Eu I)
H (a,uw)?
S oy (Ethw) v

or l:l\ (6:4u7 - (E"'t“\l) (£+ u)

of H wiil chnvq/uc
€+ hw

A -
soe diyuy Is an eljc,\]‘umm

e 1 {0\/1\4’ a ntw ‘/‘fftl&l‘q 91‘7"'{""(’“”‘+

Given M) egen alve |




sTP @m 3220 2.2¢

Now jbm 10y 11) 7his 7ime wir h

(E-tw) (‘:\._ !4)

ﬁ(‘é" (47 . T c|aim 76.4‘” Jl?
N A
So now wt sece the vse 0[ a4 Jr ada._ . ‘ﬂxe] o
funnlw}_

) 4
ﬂc.nwne n_c___v! So) ns) Jf{{nen‘l elju, vq/ve; PIJM

. be cause 17 ratses E 57 Fw

u

A
Qa., "rmslnj o/oem?or

\ - ‘ i, ‘s .
a- -~ lIOWCrn:j “ l”‘-’i’f_ € 17 hw,
7“.7 are 7 lajltf or([q?()ls" 5&(«'15: E c‘qnjt} 10 31_(:F£
of bw.

Now fdr Cruvk HA...
4. 4-4d.... a_- U You creux a sra)C

Tf you wpply G-4- -
wiyh E "'M+\W X jOZ‘ can a,W“75 lbll(, UID 60071) 4."s

0 9e7 a M:qulve encegy - .. bur 7here's o gheorem 1ha?

5‘\‘]5 E an newer be lowrr 9han 7he Mmé’mv’"\ 05 V(X))

AcK_' This 15 LaJ..‘ vnles s ')Ap{e s a

which 15 0 ]

borrem s94re U.o) svch ‘o’wn q_. u, =o

Noe Shar © “solves” ke S,EB) n's J‘us7 no? mmcS?lilj

and {tom Then 04 aA_.a_Upg=<= a-0-= o ...




s Qm 30 2.3

a Up (X) > (ti.rmw)%_o
K - (X) =0 = L .
OK, so 0 \[;;kw hy
XY !
7')_"_1'_5. no f(o“em 70 solve ’ See éu{]/nks) or jui1 chee K
- r/
W Uo (X)) = Ae mw X /2% works ({ar any 7\)

o
-x
Pick N 70 anA‘llt U Cuse ge dx = \ﬁ;>
- o4

0 - [mw " _mwX /2t
so Ue (x) (;—i—) e

This So-’v_fi S.é) ju57 f’Vj 7 M! On 7)e r:;hj 70&4'//

see Eo rorocﬂ) E‘O;ttw‘

/ﬁuof'go U = ‘kw(Q+Q-+"i)uo = € Uo

T,
This k:“su Uy
\ s FhwUp:z G U V

n
And now 5 A4 Up gives & S‘Mnc)((é_{’ 17 UI)

WI)L El = Eo“' t‘\"\/: ‘3}:1\"‘) 7‘”\)7‘\) jau Ihny 4‘“’(

7 normalize «qun /

Unx) = An (q,‘_)” Uo X)  wnl €. (n+L)hw

([a ,.1,,‘22 no,m.JI{{ C'\cl\ 0nec requa'n/J )




SJf &@m 3220 22§

. 7
Codl&_ we have missed Some sol’ns '7)"3 W“].

Mljl" 7here be a a(x) wheeh 13 novl "J'Srovﬂral” ‘j

N
rclaecucl “ff,'“l””n} 06 q* 70 H,? Fanunmrlj Nno

'1{ There Wt’rc) (a_)" J(X) wou’@? 57:” have 70 ywc 0 {ﬂ/

Y )} M
some N and 1hus Thee'd be a ‘lowes1" U ... bur we f"f_'.'!—

R J

The VA:6Ue lowes? S7a1¢ a’rcn’j{

— Y
Grlf{ISL) lMS a Ccyre 1ricK e nOImAII}C 7‘: $7q7c5/

See r,” ?—HX . Hc a—lf_g Aa; an clch,n "Irltk 70

0
Fluvc, g b{n‘; (Y) Hn(\d JX’ < Jmn (SPQ fL”)

=0

Bus ler's leave 7his ][0’ not .

7 J‘ A ! c
. B “F . " Y la rr operard d
Qo T0m ’llﬂ. . j toLCnlv} or f ,

ok
:foun.) all 7he 5vmwna(y S760L 3 Un (x))wnl\ E',,-(h*z.)t“

L’Ir\ 76!\(:.)) too"emmls \/(x) glve " Law\j S1a2€3 JwDL

i el
le.strﬂt U\ujnuﬁ B\n 167’5 muove 0n 70 a Z.,,./.M'UVJ

/
J’{{UCIO {)lo“em ) wl\(tg welre nﬂ bounac,




