T ——
T —— o —.. T—

a C-'e,wcgi’é Pellevan N

P'a-zfsfcﬁ Pe p\'.
6 /é/z‘oog

PHLO7- ADVANCED QUANTUM
MECHANICS

PUQ Goralnrk T'?No ;2,_1_;_011'“5
_4“ Loworb_n._}_ will be -'—qlu_,n Sf,r;ba_sl_«a\___

Z .
5 — —
Rokehons in N_gimension o
(KU?{U X3, Ky, %5, —_— xﬂ’) e <__><\T
o dgﬂ_scn'}?gg{_ b,?)' fV_yJ\]_ ratrie Q
=3 (X)) = R(x) -
with Ph copsiraint QTR =T | = det (RTRT= det T4
T fereypie
= (ldr) =4

= ot L= =4




X = R

o) = RM X)) = R

Ao'@; 'ﬁzpi = Rolotior  Mebriy /’

(VR'L R\) i {—‘E’LE]\ _._‘ Rﬁ’ 21 R:[ \2- :

= ks a rokabion mq*frik

2 Rotehon makrces  Qovrem o groep .

7_4__"-&,767)’0 U‘\? Y‘ﬁqlu\'@s “121" @'L“: R_-; = Clo;ur{
(clen 3y 4 TR=03 R

Tnutrse for each R,

) ,P:{*g\ob,m.t Prove Yhed 4he jnverse ol a rolebdm i

a cotration - o




/ LS
_ . 1_\X1 'l'—-\y\'g

Z’Xj _:‘: R (X] —_—— = f_a K . _(_c.lv_m_‘_ak nalra«!-ian}

/ ’3)(3_ Matrix

Problem 3 | Show 4had  T§ @7p -7

4 he n ﬂ_RT=l

_ FR=] __ . B
> Atee.i  (r)ludr) -4

- ) o N
=*>_'[O_@,,,.LM“';.L , | dd =L [




ey

. Q{hn 91154;\ - O ; m d % D MJ"'\@"; =
gt ) ay T
: mi’t)?/:cl
A+ e ) : =

Nelet  Jor Fro , e A X =X 2 md% _o

= ] . % dalil
N el

L) 5cq,€£ e‘—ran _;‘Q\:_rmq\"}'l':}'ﬂ

AR it g
S: ‘ P Jj ﬁ_H(mﬁ .
I A+ &
-3 B thenes 4% 1 ©
T d‘,j—"t ==
/“+1 —= 1 = _.r=')- ;—-1
AR L kPGl
= =

SV
()
A

19|

Noele ‘ Unoﬂu Po&-ﬂr}‘:bns WW -p; Q? )

S % o i c.)nﬁna,ao@,

-
I %

% H:-'- % P_x =) na+ J'n-\}wﬂ‘b-wlr oneler rota kibn

H

H,5)= H(PF, 755,573

=84

] i 4




Rolehors forn a  gpoups -

et v

A ?},ﬁw&_ s @ set 02 elomants _C a b, aﬁ__:) Wit an

speration o - el
U\ &€ = an elowen i Hee 5&"&'

(1) hes undt  elewemt 3 ; T-b=b

b.-j:.‘:.b

(i) afbee) =(qb) e B o
[\;u) mushk hauwe  averse e ‘(’_'.\.w Px B ‘p-l

AQ_FI_‘C = ﬁ‘@ﬁl.‘:—l o {" 's a wmember of Yhe sed.

— .

fclﬂblm 2 Show +l~L rok#tan)W N ana me}«’_ dimsinrsion

— £alf4a ol 3 —

These  gwe o[f.«emeol }Qi?), H‘\L [eno\fﬂ Pmer—v’m% .r-ea,Q lIMaﬂ]

;]mans—qrormq‘l’wns I e. X R)( f_;< < ( f._\_ -
—-w(”‘ m,ew,-ma_ Prans RTR-I __x _ :

— - — —_ = -

Mcgjo:{p__is cq_uiof - OCY\\ in n othLsa'aqg, -

gp-o_(.;clﬂ_ Case: ~ ho N"Hﬂck‘i‘fﬂﬂ-‘

@fal:\,ms Shew +hel L »_&._ﬂt_g% J.a.LﬁLl-*l__ q“uwﬂ’(, \a,w E'h'u have o %/sog,f

__CG“@—J SQCV\\ ( £ ﬁo*f S\I')e.c.FCLQ‘




L‘f' %@wﬁ ave

ovgs -Hm-\- can bt ckarqh&fw\"ied [i‘&

ﬂoMQhICq,Q Pa}iamkr_s Onol wl\ﬁ‘)l-ﬂ ”H«u?_ eLLMw{'b ey-p '-H'L(

R __ci(vﬁp_o_ﬁé_fﬁ'ﬂ;’“’ Honchions of these  jasomeders,

n§‘/)_ I | S SR

i Y’" Cm@x?‘emgj } _Selr] el
bEm Yoo - xs® )

N et e e -
. Rx )_Q_..’.l N 4\ =
_g\flﬁ‘ Cysa

_ o 9—_90/ R—H ?’jij N _8 _
_(9. l = s s
i . = —p— J
B P Y LA
. \-~ o)
. - s T -
iY== () 1 (3)
k‘a’J de < '_(6_
. => X = )('f‘cle\tj 0‘&_ Pir  smaall 9_- i
y=Y -l x N o
¥ ¥ )




QLS 1168

ww W, %,ana, het . brown, edu

' %Cr\uqﬁ

(Rl = (N + Ei; P o srell colalen

5;\

£i} 45 qeal 2 RTR = I—

(RTIL) Unz.m= Sq_,.,.l(

/.

b«a(‘\

(Fpit €0,) (B + £q. ﬁ_utﬁmw

q

l;\ =\ assuoml H’l‘ﬁ' E—&m—l%ri<

e
= SR fi # it £l = i

. \:Eim sl 8 — 4(_‘;__"‘:: “ \J ahh'sgrvwﬂ:‘r*’“f('

¢

o N

Hou manes g indleprondont elerenys 1o op  aub sprredvic M/

rnw'rrr‘{ ’{

N*-N . N (N-1)

—

2. "z

Nok\__f_rf" N2 = # of iniﬂvp-eno@%} eloponts 4
N = 3 :) & U_op- Pl " 3
M= /¢ -_:b_ ﬂ_ _1:94: rL 'pd&a Anpder § 6




Tidte (infnaiama®) Teo olimonsiona voluhion

r\-’ = ¥ 4'3 = -o|9'x+‘-§

Problem 4y Show +het 8 (X )=2'"° (X)) lisenbes

Gn  an [O"*\'fmfu\ rofation in T dirensions,
I

0, O

R. = &€

&
: P\g.h = Ry, Fln,.‘

¥ il — e S . e -

n oll‘me—nslbw:cﬂ robeHon

P\i’i = U)i} +€i‘£
Rij = (i G P
e

o Epye Opae)sy = €5
L




Sppliy = ,_E_g.ﬁ*i by - 8.,.»;?@)}_1 a

P

IjR:I—»

é"{)“" 5",‘, LlL

Z

,—

_a nat for surmatoT

da (% - himensions

as in JL dimen sions

7' =0

y 2
/ ——

fhere axno

[ in N diminsions
\

n*—no
—

A rﬁﬂﬁﬁm(ﬁm{‘ j’uw

[ -

0 Q
D 0

L’P 'jl';. = / t? :
\

@

O
i
9 ra

‘3‘71,:<
A\

Jis = ( S : c; \) |
\-—| o o /
()’&Q;ﬂﬁ (6i\ ) M_Cr*riaes

(E: ):}l. = B

-_51"'1 = E‘S J 3;%_:#51 J\ —3_.1$ ‘:€|
Swt - 6’1:3,
S'U/? = *EH
S’ws = "E‘l“!. -
j, = €




2n tais n s alion j

an Gt*('}:ﬂ“}'l"aﬂ?,‘. ;‘moﬂ (; Olilf"‘ ml'tf""‘uﬂ s %’lﬁueﬂ \"%.

[R=1 w5 |
[ ",

X ={i+i 893 | X

=>'%" {f+18;1'3)(1*‘%"32?5_):{i'{_ig\'?}'%)

circe  rokatiavs form a %r"bh’(

(‘S( \_: R'LE.C}“)

e
; \ { -
‘[J«s\.—;‘!,;:') )..(]msmufi = 1(3\”3"3“"0) g
=2 [335; - 3350 =i NipFe

Pfo\s(zmﬁ Peove +hed ('3'1}3'

|
/ S"“ML‘\‘UJ\Q- °‘p' ‘1'& B&'}ou&g

a th_linj_@. . Sendation

oﬁ ?)"GJ!. rll %ou{)




Lorentt  Group) (Y,‘?,Z,C"‘,J_

_'T'_' ¥
1y

C K", )(_’L! X 3, X ‘,I]

(xT = XT -9 _ k3 =L

\

L orante L rans fovmation Lineas Yrons Lormation {

{’Ljyda l’lr!. a:-'— {

:> [[: ‘KG‘__ @.) 1__ O(t:)?.h_ (X,rj T B 6(‘ {J s S (XIJ‘—((UZ‘ . (XB):-Z

I 9 o

"l W .
3 B & !

( - =

b | P»L
(el =~a . =8
LU |

e oRY




4/20/2008

(ar(55- T )
_S——- d+ —-'»" — 1 N~
JOHP I = e o)

LA
[
)
i
~
/7 -
) ~
L ©
—
N
f"\
(:&e.\;\
E
('
' 4
—

3‘:3_‘.]:0 = d!’a%ona“ie JT° 32 ot +he same +img

~";> P(ob(ﬂ.m'. Prove 4hat the e\'%@nvoluej -4 Jz ’—*-(l,C), _i\

hs B 4

(3, 3,1 =€ dn

D) + \3'1 = caising, gperatov
{/ H
Q

!"{37_, = IOV\/QY\'noy a?c))af\’ﬁr
0

Fo o, oy o€ ou —
L= z 3 =
3 T 3_1 A
. - ——t
2 (@\-41.23=7 v 7T




11 ’3‘5 -
o Q = - -4

%W =@pv "> %

X, = K)‘_ X,-"XIJ X,= -

Xt X,z-%N

—

X% = K e 2 (1 T(a)(X) = $°

7 X°\

(X\y& = X}A ) (>q=

e

2 (X' (a) (X = (R La)

\XY

Now XM o g% XY

x) = (O (X]

= 00Ty (x) = (X)TR

T@(UCXX = $7

Nodet wWhy +he olo-\e’? (F = becasse O\M{’s =dyy

\l\/e W\\\ &I'\ow "’L\Q% ]I\

ow\eml Aay Hw

= - WE = (@)

C olet CUQ\,L)

- ot (L) olet

(CS)DQL'\'CL) :c‘kﬁ:\‘(ﬁ)

= /e (LT et (L) =4 | [ oledlL) =
L —

et

Ove0en dronsformatian =5 det Lol [donok aldow
r \ ’r:mm»@uc:;:'\
l""\p'ow =) oﬂﬂ)r L= —i_ %Tg( r e eoords




R

. Tensor;_gﬁ f‘Qn‘L 2

er.nfr;\ﬂ. XAYVL M/A%

S U L R Y

} ot

B |
aPY P AP

Y

4

‘ PN = P
In %enevaﬂ‘, 1'9 \\ TPV. 2« 4.,,3 =T L we sq'a,_

T M¥ is o tensor of ronk 2 (undes Lorends Trans‘ﬂ:rma{»/bn;),

\’T'z (,e x() T ::> Mmodri Rk nadation —S)or a tensar

Po‘obftm' S)’vow ‘H’\L 54&' QQ- a“ Lf qu a q})va

anci 4 8/)0&»& I's ca lleoi “Llo ren'\z Grouo )




g/21/ oo

i —
=L 4 ¢ .___;_3_%0”3 : :

Nole: ﬂ-rb?h’arﬁ, don sor DJ—‘ J% mnl-. (3

3
‘f’u”& (ﬁ,,( E%LSTW

Noki Undess Smahaﬂ rch%nm (—@M—&(F

il _{,ww H,Laf— _-if[,u__s_i_} ah m\fmmu:} Aemca**_ Uce_g”}'
e g’of NQLQO‘F!YQX[S{_

Ew_ = rip Fip FEN €4 B

=="" — — e e e — ———

‘F'f‘_to dcu e_c/l—nr- \
1

Eigu = fr}ua_a,t‘onJ- P5&uoli _5[_{_4_4.;::.( o@ r‘cmLLJ

L o pami= Tr’hﬂ}.a’)fﬂq"r_\afj -Oaf‘M Q ?}(50'—’,\@




for <237 1
r. = &g + £y 3 f ="
Lovead < e |
L d

Luv Z g tiv _
; - 'n,% velidd onaly [, Ll
e-fa.-y_ = Dagage Ee‘-"b& = _( e praper L& ) o

B r~ »
No_&e:_; Cﬁuu hse wrde +hry as £ L= %ﬂf\}_ i B 12
{/]

pfu\bt—!’“l Proue ano.*'} eﬁo*r Lof‘éwﬂ‘% GT’DUP

Epuy— = € (_g__,w],. = Spr +E,Lu)

(_‘3\ s 16—t _ ¢ fﬂ%o‘b& elomeds
T

© of 6 “pw,anfeém ar rotrhbon cn

5 e
= mll 6 ?MQM-LU"S are QQJ.Q-LDQ b%/o!:'sé— 19&.710"*6}5’_

—— e o
LHELy = L+ iéw-T .
boag 77 |- (:f“'““)ﬁ-;. (i =R




NQ‘\C\ AH s 70”‘“,’:‘,"9{ aﬂ:}jfg_B/rHM&le
A;ﬂ; = = AJ\ o

v o "
© Preeky,  Z Ay LESisssl z(/;,;s,?
1 Z 'A:\l 2

mogt De Qn‘hsﬁmn@f}‘ﬂc (Ccamn«uﬂ—r c Py

/’f-r»v— Jpxjs |‘(“wr)jw( %MPJN

— M

J S“SW"

e

=
J —> J (o Yadion

; B
(Gl =423) T% = NN beask

J— == 17

= [-—:”EJ. Sy = G_A»ﬂ\)‘.u_:)ﬁ_k S

LT, NjJ = =165 Ny




 Deliny B
3F = 30N ]
- 2
= s . . -
(35,35 =1 & 30 _

_Loreadz G/ou(p M[Lt)&n%"\o/\ s Fhe &(;YUJV frbo(uc/& o—P’L
spin %’5&/7,

#vf{_ﬂy_i_aa_ y}_a-P Lorentz Groun_ Gr l beleo( hﬁ 4?

D
2
reps of T s A

o s L (j, 50 [ P cnasen

v -0 spin

T f ( 0,o) \> S“a/) ters N

- \J | Low(nr\aﬂ-{

Z)SCQ[&r —pie[d ‘I’L\.L%




— (&/o0) /_ﬂ( é/ JzZ_)A:}_ spin L > olimension ¢ refs.

Undor m@%‘m o &ﬂz_/ 3 JU()Q‘\‘I_O'Q C—O_O‘fal"”c‘f}'ef,sjf,,

3 5 o+

£ - | o
B3 we wvank o L ide C«a,s}a-u fnuaman ¥ ondes e cdray,

o (Aee)®B oL

——3 \/iL/Ji) _-—’——> A" (mk&»h’h"ﬂ}

C\/O) (O/(\




A/z2 HLoDdS

, (gl =)

_io\
-\

.1
\ o
deb ]

(J.—): (” 4'@;"1} \b!ﬁ‘l*)
N i
=(3")- -

il

N

) s\n@ %gu:..:'_'gl/f"-
(™)

%51 o P ST panmstation |

L3*
peablim \ .
gibbount  DF= i (x9Y -X"LB'*\
P rove  that ijwjﬁ‘agl: i{gwj"#&’t l’aebmul-«hbws)
(qﬁvas \f\’p!nl-'-f ollmmsfﬂﬂ‘*-L r’\e-f'r"esc.zn-]—qht:n 0_? Lum&-a qduvn)
v
(jpﬂ)dﬁ "—"—“(5{;1 SV.—B = 52‘5 Si;)
I = )
3 = ok, | Brs
e -~ Nl‘- bou;‘&' —) CL\LQL\- C.Mm&'&}"b"' fQ-Ld'“n_;
i = = X ik
JI: J 2N . [leJ: "‘Ehk
o -~ )
Lh%,3 | =@




X' = X

Mmx’ = mCcCX

(Mx’): M M7 mx) ,

\

et sl Lot duoskohis, e
!
Mo AP fhet e quasekrs 6 & Yl L6, Ty
hehave | ke ve ctors

b, | 3 = {é: -{’{;‘ J”fﬁ




[P tlf‘\%&

- -

A\ =
\N fz#_gmsg,n%’r\'ms sf L&, J“'?“‘}CCL”} two punkers , F &

&
o
all
G Latms a ftfmu}ml‘ihn ok (Z;*H)('Zj—fll
Gsseciatedd wilth ’(’hfs/, jg = '"% + j;
]

[ ] 3. l/
Mmecsore U BF'ln J s mum..ni‘um

(0,0 = 1 ceuwp, szl ot Proly

il (.Ji_ (0 ) - 5?!";\ %; J n.ev;“ Nﬂ'(ﬁ_f_é—ll:n '[.ﬂ“o Meagnd (“"'U!‘f‘i'ﬂd) }
R ,L Qoa“?ov\m'}j
("Ll.fe).f_ (D(i.;} 4 Cormp (‘LIQ’LG_LA‘IB‘" ;'n‘-‘q,sj‘a,rth-} (f,ﬂ)

7 f‘eoluc:'bta A&yﬂsen}ﬁbbn od L erent 2 G‘n.—.ulo

p(obu—m’ \(\”]c;}‘ M{)MCM}QH\;:'\ 0.9 ‘HLQ, LOM\‘-‘& (ru«-p, C\ ) i3
“]’L\L Cn::or‘rlmqh f""-p!"‘ese_u‘-q'ffm e Llc-\(e u_&_,QC.L’J't. OPJ_.JZI}\Q LG7
Show  this expliertly b%, E_ncmmwz?, Jhe matrias,
¥ v

Moler cnobhern coo rdinat. +r‘h11500c»fruchim } ot xH + gt
a” 3 o censtend 4 veide -

fy= 18 Ld) = 26} « o B

L pe

— e .
¥z xto*r— x¥o } P = i 0

.

qu'bl'(}fth g}q,bw ’H/Yz- ?“wamqﬂ_

Chooms_had [P, P}L]_:C; y Efpﬂjﬁgﬂil‘[ﬁﬂpwp_‘li

—h’n“s 2o s l’_m_ dfronsdors  a> a 4 vecder




L0 aﬁmu adors

e e

=3 " ane gensraters of o Are gheup

_TVLQ_ %’)Dd‘) a—ﬁ 1T +‘f‘{"a.|45{&4‘,~‘0n_5 B

Poin aare g5 o0 p

ZN perhiclos asjomd g =1
¥ f

%_,i)_ = @(’I} fﬁfj,) gﬂu ‘O—‘K"Ff Xw 3 X= NE f;

i % (+,p¢e) i \ o gr (4,

vl 2. 3
s= \dtdx | @G )%x — (P i) -H (8 g |
Tm

—

s= [drd< PG ) dgt] _ 42( P o] ]
A S




#pg]

/l
oe&duﬂ&ar{ i et be

Hi®a 4@ dg 4% )

k e A 7 7 AR 7 a[ﬂ &7\’5 /
AM@
+ v peolor feon
_d_% =L, i+i)€ ) = ?‘L(t'_ig) = .
ar o é -




28/ 8/2005

L-—k

Prob.r: B ]:rfdat-a,

S Zj&?‘\“ i H(P.rq\\

\ Lorm combinabons

L - H(ris)

Noter  When 1,37 ifeee Prhe » P29

, s ) - (R 2
Lty

|t -.m.f-’ric,lc

H %040 ln‘:m{-'ﬁ-
0-0\ L2t - Q(h28) =2 P x)
\rz_? AE 3~k
,;;EL{—%-%”I L — + —+ —
> S = [ dbdx [é’(m )= ‘) - H (O %ﬂ

&l Pih Al | = iy
(q;@’%l "EL)

Z e [ PlHx) %’(Jrf"i) =

(it £7°
Limir €72,

fax @or,,\\,, cth\l o




~ it
at T\PE-L'\' /n

(e Fl) = 1
LK

5o (ot [ § 6

{1

Lv=

and Hhad 3’_{—]— = O
dat

) %ufsz% Pkl - H(ﬂ’/%l]

- _ :If
“ ){ = ‘L
s

m= H -F g?ah'cue i
™M 517a+:‘di dikensian?, %‘-nﬁﬂa‘i%& L6 wher 5= X <X"<X
= Sf--- ’X“L"XIL_I)(?}__.__ JKML
=) insist  fhal dhis s Lorent? invahl‘aﬂf -
-gur-l"r‘d-ﬁ re,alux':\i Haat Fhene 15 bn(_,_tfm\_g_ cane v E n
® Ly x )
> New narey Cott 0h 3| " <§)»<2 50
alse eadl %UVIX - Pl
G- Jatx [Pt - W dan- |
- PR D e
EE=D|>| En""! - n " 4‘)(
Pfo‘-’e. .l_hﬁ. VHCL?}? Pr’ofc-r' L\J Gl.)(..CQ
E— B -




(fJ assomed  scolon

}{z = H'?-(¢P/ 96) /7
" L) Ha(éa‘%-;qﬁ)
sir‘:t‘

R o [ [[ndee? NVTRETOS O
Lomenty A b
fn\/ﬂhfﬂ'\"'

Hﬁf}_ Lo He Hire beJ'nbh, , (g are G?g '

reaseny  defie G2 D te
en sobshitote @ for @ in T 5

EEOELEM Show thatl S (9% 925")-" S(gé/ ¢h)

:):l this i @4 quan'}/w\
P [gb"H,)ﬂ, B5)

Q—ielol '\'L*-'-“Y‘Jér'-
1= g =i 87 (%3

W
in the ach®?

So  rear ot P ndepnde’

(e~ fdp %5?5’“[9#?‘*”5*1 "

4 gdnx Op- (@"6?.5\

[’9»(35”*‘5553

?gur&“""w

o
A @P¢+h¢p=o
s — BC yel =0

That ¢'(x)= O

PROI}CXS_M! Brssomt
Han  Shew Hrat op @(ﬂa %ﬂ(ﬂ AransRrem s like Q vector

LB N

un c(..Uv Lo rent Trans p!m‘\'h'm

Re.v-u'n dur




ijq, = ‘—é- au Cb
- /C)ﬂl [—Li Dp¢j+-C¢:O

L 9 ¥rcd=o , (327 +reP=0

7
bc =M

%fﬁ’/ﬁg@’ /.(,E):+Ml)¢:£} l(,fe.l'n - Sordon EqUQHQn

Use s%ﬂﬁfld Jorm .
S- [dy [Prond- g |

by P way = o ¢ = G
- 9;.»(?5" = i"‘lgj
(L L'a,L -{—M1) @: ®)

=> §= fdn [M__%f# gt | = The B I —
Gl = | d'% AN it ]
(e (-e+m) M P =0
o (et @UL=0

____> ﬁL1‘+M1:‘o

- o <t
0 Q)£ —-\kaii‘kk) e pt=D

= Lk =z (“!1"4..&}\’?-




- SU("MC{% '| . o N o I

jaL[‘ @'ﬂL H] :)5{4( "x@"(?’ﬁ)aw(ﬂ) _—H @;@'ﬂﬁﬂ
| A

C HElRKG
T T L R

_ASJ e ’H'LfA w _w_ll“_ O_n(ja‘ cQLai Lvlt’_[h__ f‘flanrﬁﬁs‘ﬂ'a__ me‘i"f‘

_WVanianyr g chons.

L.t:o e Lor Simﬂ ‘Li 4’%”‘-«0_ @R*) ¢£’<_\_ 1 C?_J‘C_Cvéfdb
>_¢ (x)= Plx).

Wﬁ W_- Hlgs )

o do this mauie  fhal  H  Conduhs e rrdilts T

CPestolde fhat BFG) B3 o Lorendz o vecter

<= Jd’ xj_céj b~ M Fp oz |




§5=9

AP o 3920y ) S (Fonldec
5}?{ - - a" (él'\ﬂrﬂl‘;ﬁ:‘g

Two  Jire de rivedive  action e C_};L')' rrk of gﬁ"

- J L]

oS- ﬁd"’ péaoé s'oup - 2. - ¢ w»asj




Posome fhat  Hhis  quankem  mechanics s oleserib e__oi__’v&
o complele sef 54 sledes. having Eremes o} envelees &
& ord wiben as N

B30 . Auma Won iy a shide o lowert enarmey
which e call {we vacoum steader We ossume
fhok the enerqy of Hhe vacoun stade can he

rtnorma.ﬁd 'Zr@_oi 4o 'Z‘em

I

Ti?,”i[i‘) D!W”SI‘DM’@L}, N—aluC.Q oor SCQ_,QC!}; Cm;}-a:rn L
Zeno S}pahaﬁ diMﬂs_l_D_”S Relede e J’u Fhe Ll“"’h‘imc

oscillador

 Necoum ede 15 Qlw“gnakof i @> —

. ’/&0’1’[33_ d““‘“g* m_&c‘u_c‘_h‘om of mehiown Prove -‘rkcd- j‘f‘ 0.

Fcrf 1 heg ?n_;\?ta"" , G5 5uUrR ’hﬂa‘;’ Q'M ‘Q"\ﬁ&d'& ? '__»i_a'}_Sd?_&_c_l};_L_‘
n Q{m"l:'\-ﬂﬂ,




Loaluma gar T'WL —%wk\c\« Gve H'L %,e,v\e,m}ovs od the

o Lovents _Grovg , o
R o,
= (X, dh o, phe d P
0“!— . _
A i ) d pk-o0
4t

L Nethers ThearenyH= 478"+ 5, Ry

vQO(Cowser\/ecﬂ 703 yofg)( G}V L we reed %@: O

B ' ~
- queS‘rfd; Con we wride down o [snentr vedkor CQW’S&&’-"“T

h S | -
- @/}-J " ~ - 7 L
B e Pi ) .
Node if ?})D(_MC)’ -0, = Sixzﬁﬁc

- — - _ - = .if af)&ﬁ—k cz]_n?i6 3
I bl
- o 4 Jda

- Ogsore Qie,[ds 7\(0#)1‘417& Sg?qcn‘qﬁ@ﬂmh’«ﬁ o ‘“’7’4/

G Lok Lo TH st .74 0
Jd f_dix T7°° =

becavse  Ht = (B°) F OO+ 2 P




3P e condibbps ove puk, Hen
I 1S
"0
— Sdx2T" =0
— o (It o
_ T h quen fidies /m: ];jqj‘ff—“:_
 Candidees S 7™

i T = C @FF” o [ L@, + ad™]

- 7° = (3D)* £ Vg wb" -
- e —— Z — . = =
N ® _ e b [0, 0) | +agr

o= "‘_”‘;—1‘ 3 c+h :‘2;- ) b= —_.l'L_ /—r_:__[_.

f
O

P?fb Ve pfw\?— -\'L\OH- ],@M T‘”ﬂ'







\O /87 2o~

Al spae—tire - [} o =—

S [ [P A e L S gt ] o

(E)Q—f;"*) (ﬁ ; .O )

fom Under LT )= B(x)
DUl | =DPlr) = scalas freld

S=s= Jdh [ *ia bu ]

~

A_M = A, +”ar,,\_>\(x) - ﬁ%“—"—a‘ ,.L.;;_@mmb -

14 .
Sﬁﬁ_e@/}_o y Lct‘iﬂ"”& %fqu%

=S T 0




s ,idx [ # amm L) Gt e B I ) |
B S
B ?/Aﬁ;%ﬁful&s W_LOL@\/&L"V, we wil findl Heat _Hr (P /¢E‘+}g4‘% 4,,_@i7,

4
- . - . —(?é . I

rs  the or\(«a, ﬂ«ﬂnca, Ql,l,ovfed
Lor Yge course HL" (QSJ

¢ - | dt (@ d@ H} ; -

H:)&L[ Y ) ST et [

e s ,a'=s Cﬂ&"amér e'auwaﬁ”es . B _

- L,‘[JO>_;__Q_LQ>, ) [O> = \/ GCuqu g%k oﬂ ‘Bx\uﬁgts- e% B

T @P/*“-o = atfcv < T™. 0




o Lo Rl - ¥ ~ R ——_ - =
L TN T R R— E 5
D>1)/‘u 3’; 'T)‘ML* P ol "'71)‘?‘- ,_5 TM__ xba/T}h
S g — T em .
B Noke. 10 T ag ;m )9,\3”""“: o, D
reouire. T =4 (o™ (9% ' 6° -
Nofes f—eﬁx T :>j:] 4
™= ¢'%, - 8;'*(. B G~ b
Problim: Prove +het 2, T g Usiny €0/ .
( Bl-x—.n_“l Tﬁ:O .

S Zogtit o oll o 1 gt [36,0720  Ceaigties

L4, grl=0

7. gﬁk@ﬁ r‘u,onb- 1‘ﬂ__(?F:F

Pregp- + 0¥’




L

== oe‘rwr Tlheorm

R _),#wc.maﬁ_ﬂe Lee z}; Y’)

S Fdx:{ 6

ﬁlm}&

JQLJN N

P @ ~hnd

8= AW RS

§= S

AS=5'- ¢

{mn-,[qf}-ruﬂ( o ﬁa)ﬁ“"s ete

b =) | & (fle)

7@ @(nl~¢5w [gb’(x*)-@’ 7&)] [@kx]—(ﬁw'(

q

57(“ ¢’ 9P (x)
1) th
£ i

4

X‘

51& a(?S () = = 4% @GS(%) +o(&x\

Xk SN

’.-____-‘-‘_"‘_‘—l—-__

CE sxT_écﬁ L PGB

Scéad = —Sx"ob

e s

Xk




5455 )

o gum _ f JE00 = §b20Y) - Sa£0)

a~bbq

gjm,em —%5 S E EOH[ 3.5+ ] 12w

Vw’ “" Mz

¥ - [l e |
sEendk pont

= (e L) B o
pS= [l e Jan(a) '

X5 ds- fdﬂfa SXJ LG ¢ Sdﬁ)@/ A6 ] _

S+ ,&A’ s xr

2 rk

< 47 {/ .4,01 VI~

{Q,emi_\) S = }qﬁ[_-’& 9’5 "“‘ﬁ]’[' 5¢[%¢>Jﬂ]
+2 [ ¢*5¢]

BX/‘“

t

2\S

"Ix [ 2. [8%36] L%msxﬂ [

AS - de [ 85 sedsx*l

DS = O
- (a2 [-sx* 205 &,
Tin 2, [- 5" 2L Loee ]




75&4-_ +his ou E}

B Jelk feedoak B _-f. _
: T JusT 4 + n + ik . ‘ _
ro Slﬂ- N Sx — J EEﬁ_” 0-‘@_5‘@ shqﬁe nq.‘]nrs]

= -0 7
_é‘ _aXﬁT}&;O—

} g, 5" WEL A




ari | /Loo$

Y =

———— —NEK M O ooy
s ™ o, 3R

R
R e s aﬂand—g ﬁL J

- FFY fdxfx T"%—-‘XV‘ °’“]

Fachsy P = (H’,,f' k)

—~ P LH @) = i[JdXT0¢s), B Us4) |

'[ =
7/” Jsfp g en600s) | hecone db_o
L™ - ¥ e

[f&x o (x~f) |, Cébt{)j = Q°%x#) = x 2 D)

it O, Show Heb i L o 0¥D, 6+ PPl nib e

lTH,_Qj - 29

ox

([P e =i [(ox [F97 aw] = D ‘) .00

K




s —

_ Provlmy podby woke down pk uwben Bzl #£0

Thes Guswer =>abo¥Q s fvue euveén with 1 den g et

_— w IP{O\JQ' [lgr‘ gv-j — O - _ _ _
Uc-se,Q_ —ﬁ]ﬂ.[ﬂﬂ lﬂ. HICé'
@me_!_ [7 4y T ] # 0 « T°*(x) By § (x=x')

o —\p Cgack even P HSM’_H_O o -
) Gx) = e ?u} qS(c ﬂ - . Y o

S ‘~.3h - P XP\ A - _ S — e
. r;axq g! =y Pd . - . -
[ 5r] RS T Y T S L A

j : I =" B
fa"ﬂ}*‘r“_fi il iIFY o | o

= 3" one geronates of (femcane grovp = Mo
oﬂﬂ,gc,r.;bt = Miv"eSfeﬂ_f}jh.‘ow _O'ﬂ +'1’L°_“"_ X»“‘jp,

DM ane made of quantuim operulers D Shade pecters ave
| o>

_ §fe.Ctﬁ_t/€ beb(ﬂ_‘;l ( Peize; G Cop ol Cw?@_ﬂ&.-_e of ‘a\:dy cheiw £ iS )

Prove flese (bl of qlem |




o e
_()f_“_‘.”_:{'f-fi’ > i [3", 6, H] [ x' a R } ?{

A<k - x*2") ¢

Solve free  scallan fielol Hheony

&stuﬂ B _s_e)- &P. s‘.+r§-ifes

Qa’um“]éS:"C%Pr"il-:'d‘ ) P [FEGAPEMH]=8"5-5)

Assiuva Jrl«a,w_ T R o
Ao U{-\q[g I q, A mtm s for s ”"\/-3/1 )

P (x) = (A"'LL 2 g |

iy

Nok 4—1“,4- Cﬁth\ 15 an operd far

EEWSITE

(]5(&\ o (~ k"-H”’l)o(,L)

— e /

Lie xsexd=o |

=

@(. Ll = & | o 7 g 3 )Q (] R (==
| 9% - st
AR

_D?_Cb (& +*"’) ) k! @C L)

[ot

‘4

_—

1 '

_—

oo

T'quu ")"’L

2 _U-LW'L) Y

L* s (e ] ol o]




- Kuﬁ’re%&r ,a%dfn S

A v

P =\ad*% o "okl

) T ——————

()l
1 R o _‘ L
B Bly) = ‘d’Q { r g.h ¥y G*U«J:ﬁe\’k M&\(U',
/J ’(/Cl:y} CZ(k‘-&wl)"‘l‘I‘Lﬂ L
N°k [Lu‘ i Ll*”"l
gtle) = glL) 6CL) |
(2e7)'* ferfre o R




@ 13 en o,)e_rf_;-}l‘r-
sivCe S P
—5 = / g Chddset @4_::6

ov])-U‘_GJ‘ﬂ"

ol = = '
@ f dk e g

(’{,n )

_ FEs _(__,m eut] Bl o

B = SCkemt] alk]
4 | | |
Q{ﬂ/q 3(&'94: 'thl"l‘lﬂ-a gs L —

tv \ﬂ ; Qt.t GCU

Ae t
T — -
B = §dk 2 'E L
’ ry R Y ! 5 1
kaE_(EL+h1)>;_L —— 7-‘] .
+— | S .
a') =atd 6 (k) (CET)
Wtz e
(20) 1 gu) " (en)t

_:I/.r_u,fi‘ Comes Q"I‘W 3
v G series Q_-g -}‘r[w“a_g o&ﬂfh/")‘fb”i




Yo PN
_ _
G Lo, g ] S GS)

 [4bM, fypl=D - o

_Dnblers Prove [ o), o) | =—-§(R-K)

) Lot@), oY]=0

= o s K foamr e @t [
He [l b o) a0 - 2(EL) ) | -

H= _j_f)"fc (_a* (i) a7Ck) L”_i.‘fjg""f“) ]_ i S

" Growmd sfale ererga

We will prencrmalite anol write (He shithed Erenyy Hamilfonion | s

as \1 Hu&.g__fgii‘(. Lo o*Ra~(i) | e

T ke ] - e g e

Hypottgne Shie o baosh o

_{05_,_/_ H‘0>CQ _ | B

N U(affﬂl_f;(&l ¢ gt b
p-= b (ol e Thlx 3 1S ) e o




2 1S o
. becasse Ve ﬂ«}ozzw"

2o | ol k(o a Tl + ﬁ@) R

_awnmrphey 105 B
Hlo) =0 .
LQ oH=0 ) - i -
TP (oY o

[ o] = [ P llfbsthl, ot

(Pl G ] e = Lo R

T aHO, L) J eI a)

7:) OH)es shdes of this &M

[

\o* (k) gl 07(4) 07 (R) - e ) 10y

_

rake= Q‘@Q < Laécs * — - R

Tl Ahis manndh

[oF, afta] [55= £ at@io>

{: . ﬂ”,{,ﬂf’ ][o> er @) le>

P (a++e) (03 -%‘(owueg}




= aled = ey

[_r,#oi(ﬂ.] - g{‘@)_pf‘j (0> = L (5 14 la}_}

e ___’o_”@‘(.a){ob)_:—_;{"_@‘(ﬂ(o}

= a ) [9> =0

AT Bk f‘[{{&)a*(&) 0) : ") ({’/ “‘(4)/0
Probleny  Prove Fhis - }—
I f;b:rmhwb ___

e —

I N L

_ prlerer S s (gheera JlGe S

___H L 2+ U*) 4*\4_(ia._“) To>j (b "l )[a*qT{c>J

T e
() ol fu)loy =0, iCp", glls UG

- ¢(ﬂ=—w"_ﬂ5(°\ e:'PMP =

— [a £ b ] <o[ QLW‘_—}‘?&'XF BY o

o o ( : 1)_<D_LLﬁfb)lU>“b

Cony Jan b




—

j"“miow%v) 10>:.07 |

/R B

:> m° =0 ;3" <ol P(s) [o>=0O

/ U

Colé I © > -

othr O ~ ( A CA N &

e \“WME)\ FHnis 70%55; bl"’l"\,_
v

Pr£O = o[ O o> = Lol (o) [+7=

O

b <;(QS (WD =r #£0

m-- O

y a/&(a“of/}:o £ = O

b x)p -
- A

r7;x a°é§(x,+l:Q

, Q“EL_OL&&CQ

/ [*d

7 a5

Tnverse Golelsfore Theovem




| of | Bf L0

{@?'+r~11) é‘l‘--c)
'L B, g, 4, 5,4 ] - §7(2-3 ]
%A"M’v%g — ] leo:uﬁ&c)j—" 2P (x!
A
fo>
PP‘{D'> o \ ,wa p Ve ceAL
‘f'. Pl"‘lb> =5 J Y 1 bee?y
L v,J
Since 'l‘:-‘( o _ |
@Cpr,}) ] PN > I-e\ TN o (HJ

(1l (V' L

!LU = ‘{*C{A “l“"r‘-al\‘(’t

5=k ) B o _' ?r“):um)
(t

o) ) 1> (b 1>, PULL DS S(EMAY) 460D

GO) |, (9D
=4

Olx ) OC D) Lo

X g D ) B cplen) 10




HLS = Qﬁ‘[ks |D>

LIS = < ola (W)a?tylo>

ol Ll 3 = §7 (E-LY

UL = L0 FaTiTatth] ~ gty | e

= <ol La) grm) 1o> = <ol 8 -u)ted

R = oo o |0

L=k

Sla) Ay 16> 5k wirte chssse Sk

o()“\‘ Mb{'}'{an&_ ;

Nale <kTL>cO 18 Kk

op":’j‘”‘ . o= (‘Lra*ﬁ&)q_(‘*}
1 L./, | 7

Othex (,‘_mns»e,rvw_ol quméﬂ“&c -poﬂ’ Yhis ’H*-&“"UL
1 [3 122

i(D‘OLLm: Show 'Hr\0+ ’H’\L o’?e(‘q}nr N Fgl&[( Q"-(G]Q*UL)

IS Fhe Num b 25 OﬁﬂhaJ-nr Do this -J’Lezn.A_

NIE, k> =2 (k1>

dN= O
4t




Qw Pres SCGJ,M 'fl\la"“&.

/‘/M =4 s
-

7 = po
—4!?}(‘?(1«,,,1«_,",_-- k) gt (koo at (k) alky) — by AL

dz _
T O y 2y shet L Rileh
(Q(fwt)gézo

Zol (3 +n P By SO 4
|+ ) e ¢( l o |O> =m* Lo| Qlfha{(f-‘)e"‘?rwl0>

= mTdbl)eS = o©

£ O

F <ol
Cp 0)]D>‘_ nL — a mamber

V4 - (@] = [7 —

Messive ,pcc))+l‘c[25 -—’1_:> <O(¢C°)/63 P,

- “_,L — . . .
3 = O S i+ s goss\la(z +e have <O(05Cﬁ“0>:l( + 0

ICﬂ mL: O

2 BB Ao

) T2 O

Dy (880 ) <O > d@Q-0 Lf srka do
LN = 4 surdece i

A+ Con b-&vu-%.z_aA-u‘L

&= }f %P (51 9°x




Q, dyn) =i LI B, Dy )

;'_'1 J( J}K Ss(x"'j) '::J-

| <ol[®, Py 10> = |

G[.&Pir\ﬂ.i ﬁ,{ (S?,"r) -~ © I i fé(.)(;” -Q':(LQ (u )

= fﬁfx{ﬂ + fq/@?,céﬁml - ‘_w:- R, &

t——"‘\f__—‘_\——)

A [&.08, &1

N

= - — o T S
——

Crablem:  Show dovms of vty NP yonish when p>|

- - = - - —_—

N—— ———

Dy x 1 = Dx,4)+n

it QoldG o> =0, Jhendody (x4) 19> =1

al‘“qﬁ"’ keep p= O

(e) ( ooles /{J'& o um.\la/tgr Seains Pareatbsn

Sogaerk bhed Moo is a naw sk ol sjades

(g > = g "tR[0% [04) Vs alse Comylode.
; ;

=y CLx[07S%0 for ot chaier s& Ba”

¥ il la Sz




P blemyo) Show Hub L0104 > =0
= antl feethas T <Hale'S=0

b) Show Lo, [0n, >0 A, £Nn,

S =§d¢7{ y@aﬁé == 9°p=0

Z.

S tavamant on C[U) ®(Fl —% (bw 1

[On > Lom cebs of inaclui\raﬂ.m4~ repvesenlediony  of Wﬁ%
e e e, il | et sme— e, L

W& waﬂsf 'JFD oQLu_j_ r....f\'H/l #r;! ,puﬂc’}faﬂ-—r"r .qo';— o‘f:ere-J—nf‘s,

1’% L2lgw1od K

- c N G —_— el —~ =T
oy § Junmers ity By — ST |

o b lx) Bl
/ \/

// = —-’— D™ (x-4)

i

[ de Hin s (a"m)qﬁ):u , D x\ =D (=] + B
Z

S (ol ¢l BHID

(( F4w?) D (x—) = O

P~

Hefx= v-}
D(k—) = [ 2% e " 3" g ) A QL)

| D7(x—y) = <Ol $(x) Bly) (o)

D'F(%»—*)

A"

I
] 2 [ LY )
L9 5 Lol dRIOERSST
|




L TR

Nober +hed O H ) Bby) lu> =<L0\e -7 IP w(ﬁ(’d e dq)

.v
et P“‘>

= o $ly Bl Dz Lol Plrra) Flyqal 19)

Pt )
\ = Muw
e )




(o/29/z005"

D)

LDl D = A pLeriod

'.L D—(X-‘:ﬂ = ol éfz)6£g)¢°>

=

j’yu ft)): PP,{)):O : \/acuum I's unc"“’th%,dcg the}) Poin caine

7

’I‘f en 3

Sc aleg ﬁf\![.ﬁ’('} so vndes LT @& =D/

. fj'bu@u
Lol d(e)bly) Jo>- <Ol Pudly) (0> , |od=e 2>

= (O‘ Cé(x«d Cﬁ(j+ﬂ)}0> = Jor an.va__ "f‘fﬂﬂS{G‘I‘f.Dx_a,eEf} (n e ant ‘H"»d r-,:}’ f

Moq[{ IU(>:{O>

iD=l e

Blx+d) = e P pe o'

1 Dlxy) — E-}%_— D (>~ )

/ Iy ams:
| nVeatun &y

" st ot P T
2ol gblgloS> = <ol @' P *pis) o7 e F ) . 2 10

trd

N L /
ol el > be) o>  PMRE-Memen, Opersber
(4 veer~)
Tntrodve g complide cel ol oleles
> 3>
e = PUPB' =ptip>
s




Asssrma Z lp'><p) =L

oLQQ» ﬂossfb&

¢

/A I,Z" <OI ¢(O)f'zl,p,><]’l' e"l‘P {Xp“gv‘\ Lp //><Pi/| d(o\ ‘O>

Ascore W ox Yhoggmal ’j”)
\

—>

= 2 Lol@)lp ) e"\f’p(x”'“") <166 10
P/

)
(e}({’“) y Since éi’((x) =-CIS(.F)

-—
—

> <ol (o) ,P,r>l/_ Q,.r,- =55
P

. I{ _Sl\.’ICQ~ HQV'-(‘ “cm\a.w 1\3

/ 1
/ . \é/ pu«,r’r{«_-o&@.}u}c ()

7 e T

oK 8™ prp, )

whit iy <ol lp>] T (Replow 2 by JoY i teapea

¢ Uhaemodanr ]

\ l\<0|¢(0>'/9f> - P(\PN’P,M) TJI‘C“’(-LJC[CL‘F‘L) B(\pL/

S R T S o) 00pe) B Cpt )




"_-_A,“’ ~ _&{\‘* o
= S k™ (L") J c}#';a e ) S(K™ =) 6(f‘9) ) (1)
ek il ol ol e )

Aﬂv‘sf sceelen heldl ﬂu.m%_ o B e

S= [dix b= [15x [#"0,d -4 &Y -8, 10P) ]

Node ‘ \ " [o>= §>(x~
L | Lol \tJ',qS(_quk > X~ P

,'Ec |GG Ey) > -Lo lcﬁfg)ﬁﬁ"(x)lb}] = §5°(x~y)

Ko=yo

G°(x) = D5 A

A L) > _(M ¥ (x-3)

= =9

| 3, <pring))

_Poblem o 1.4
fdﬂé" (3({(") = Cansdend .’;tcaus.e_ ad 4w
Cotnon fead.  comme batbn polotrons,

Orn ol aﬂlno’( +his constant

=

R
=5 #t
<) BGy) D = ja) L"/ﬂg@t) gt iy $Cokl) &Cp)dp

ad

\--—--""\C__ =
This (s« (%LAU?B-Q rescH  ccllod Ahe L ebyrian lotle

resolf,




Prb\v(am’. Shew usin ¢ qﬁ(ﬁ\:rc‘k [DJ'e’-aﬁe [
U

Ty (™ =

1 o ldulgy)ls>- (K5 -m B o)
]

J _ J r)
_,.lv._.—- —— — == =
Nede . the free Jheldl ond exact aanee if | R(k7) = $et) . |
& ' 3 y
(2.) K
I i e R —

D(x=4)= 1 <°l[tbtx},®c3\j o)

[ DG | - <ol [5°60),ge)Te>] = £53(3-3)

X =4 Kty

Teosial Dablom:  Sow  Dx=s)= Lo [d% €()fllrrr)e”

20 N

] i o Yolom _ )
! b\\ Al these eyc?m,ssibm heore 9“‘9{, @(*-L:B) ca them |

W"lce, e HQ?)- (oventz ,‘num!‘mii?

Hiaky TL"“?; DVLWW Q'pg,t}.' with o M!’& ‘gunch'nﬂ ,S'Ck\-w"}




/25 [ 220S

R
- T 14 " ,‘&lx"jj
L0l Bl o> = D (x) = | Bk sutye’ 9eu)
{ , J (2x)°
J}M_Q.LW
,..G-ma_ ;‘nl-b’?ﬁc%-r“bm +hal- {‘F_-S’pe_c:}"s ot YG S

(Fon-:c_qﬂ_ in Vanlan UL'\

crr ¥ ) o T (69) i) AKT)

\,\ Z1bt) o) S =] 44k
s

o )h:IH‘ACX‘) = | \ For free field

B AR = S(K = o]

AR 20

D) =1 <ol Lét), ryyJ10>

= & =i [TaK [d% AK) Sk -] ECL)

}a (Zﬂ‘s

[ Ba D(x-tj)’l =5 X -3

\C’:%"‘

D™ (x-4) = i <ULy S6I>

—

D) =L € SG) ~mi  g(y) [ W, (me) "] = 7€) T (e @Y
4 FTr{x"® = ' _J




{\’105+ 5‘““[’&:: Rn’r i1 g“’-(‘-"} 64"&% S i;-ncz-g’l'ﬁ-"

<o| TR dly ) IoY = <Of (Br dy) | Lio) = Glxy)

i <Ol[awpty), 19> = O (x° —y>) <ol thix) dgy )1 +© (4°—x°) Lol dty) ble) (S

A sie, (o\(&btt_t\ Bleg) Bles) — aSt&,J)‘:Flt’) -

Free Cosen  (xl . (5B =0

( 4r Ko B Bly) 0> = \'éo\(b“rw‘ )(;5(,} (ﬁ(ﬂ]/\{_ (OB ._

%

4 Lol §(x2-v) i@"(ﬁ(xlf 95(;3]] jo>

+ (] @L(%Jfﬁﬂ.{uq%-

= §0ye) §2G3) = §4(ey)

(9:‘+m'“) G, L Y= Sq(x—ﬂ N \ . o q1Wrx)
2 4 8(“_3') - cA (i
e \\ (1c5)
6 )= [d% <" *¥gun )
T (x)*
(-— b v ) Cbc{;*):l G.(k*) = 4 c Skt +m")

5 .




l:-a.'lrlo} Q_&;o(\r é—o shew

Go (K*) = 4 T §(-L +m)

“R&E o™

— —— — e

—

A, Pi; + T §W

K—i € g0

Gﬂ(x—:ﬂ :._._.(_—-—-—.. =

-—["-&-m‘L ~€ —piymt

pfo IOLLm'\

%@: C;QCI(;‘\ = ( _— ’ +TrSf-P1+W"]

— 1 :
""f’{"!'wt—-llﬁ. _‘FL‘f-m‘l

A“K‘“‘ Flaal  Flars cﬂzmu[& is Jvoe ,_,s.,,q ¢ aleolos o resiclues @ndk

_ﬁm fhe becle of sour choics”
Wﬂ/’\

Glted) = Dl o > !

.) (’(’,ﬁ-jq —p A = 3

2 Z . i
- p:tr§+ﬂ1"€

T s wyeedl ‘o ono[uﬂ'lcnu&{, conhiboe. Fhi's fh:}eﬁémﬂ

,' P

v )
|
-t ety

I a
[:?“»‘nﬂ{-' rt - | ‘P 2

]




1/ A /% Mk i T3 exlenel X% inte Yhe complex 'plama o Mt
SR

A

X0y X! { o Gole-) =G (W, %)= g% 4 e
7 ") (5009

Tzt

Po—) {Pq
1. — ~—
FE- = 'Fc:l il i ﬁ
e e R G e e, NS - = %
\
——




1O/ LH 1008

L Ols) Plrl 606 $Gi) ey = G le -xyd CCxyrg)

+ Caof|c ﬂuw*ﬂ/""”-l
— [ v

K

£ _-\Lau;s | ™ L T4y
1 T

I(*) \--s an e\c,],g,na{ Sov Mt

H = 0gr o8, ¢ T

vl Z T

He [deH 2 dB 40 £ 36) deponds sn pasibion.

d+

(- %t @ +T0 = o ,(aﬂ.»)cﬁ:jm

Pl - @, (x| -H/ ‘ \ .
J Ka‘““j — &(ﬁ—“\)rj(q)a’c"\
w, M e

o?.u\ﬂ{'ﬂ’ S

\/ T bhe cquse

notatiovs 4"1 63 ("B’l‘fwi) G 4 [’(’3) = § (‘C‘(*:(,’)

Say

€ o' > sre complede oA o &—lafes (Oy'nmyffak)

<WIOM o> = <l ler>e (g ep (s>




rd

S ) S Nl
‘[ (xm(y.] (ﬁf@)_} ':'](Qso + dxl 6o j) (Q50 (j)_:f""“‘)l@d‘)l

= +

NN +}(<x\ 6.3) tuty) +fgl c-Tfota)]

*H({’Cfl st\)@jlé‘;;)

G les) = Goad) 1Ll 00D LalOW > o Mgrs:

i <c:t‘o> __<a\l7> _ <a“;> \\‘ i(a’l{\\:ﬁtﬂ(ﬁ‘ﬁjfﬂ_}bﬁ
0 Zarll > -
G (xu3) =i a ([0 g ) 16D

e — —_—

(P"“ 2 Kﬂn'ﬂl Show 4ha T

,—'—'_-—_._,__‘__’.--‘J

Gl

777 "/ }40'/ [¢Q($)¢ f.ﬂ\] 5’>

<a'lb'>

H= HJ=- swsy

SR = -§TW B

ez [axk <vle™ as

_HQWL Cc:v-\bu,ﬁ{ seds od slakes ond Llﬂ"'}mﬂa- "]’Vavastﬁaf"«ﬂc&ﬂ\rﬂj_

e n 5«]1:\;;-65'




> Ay
debine Loyl = Se (e unitary Fran s formakron,

ya

PR —_ Attt
<L’]e'm‘+(m ACH= T o0 S

—> <Ly (.i ~ ik {22« h. -3w @uﬂ\lfa?

\ 7

Vo T — how does this Ckan?,rL’!

P SR

Lo i\ o> = ABHEN) b | 3 870 D6 1> g

I
i

/" -~
= LG oA [ 1) 2365 ¢) bk) oY

ES

S — )(Ecb"a"o‘-ﬂjol"x

65 = {5584

WP T

OB T o> = <hat o[ i [l Jor> [ = Servinger ochon
rr7

\ Pf\'nc.ip(i
M A ‘ '
A2 V& \ #FE
k| Z ;’ZaH
<ptlar>:2L L4l (-0 Ddxbayl ~ —  L&gatlarD

c(ﬂ'{(‘ £




r 4 -
(g/‘<b'+|a’>:i o4 SEK)‘(OHJ")" LJ/}O'>

SCaps) = &R [St)P¥ + o B)E + «H5Y)

R

I

S

Cac i

>

scurlat> =< b4 i §
i) J

V+7L
rdlxi,
v 7




’[/'//laa &

& d =L (96)3,8) - " 586 -Holsd
s

Z (a‘lfhilécﬂ:jf?‘) \S Souy i ar (."'L_
U

H, (8l= X @’ =9 64C+)
3 u

—

Fei e WBLEL & S B0 =3l \\ il s, Ladenal

o .

I0'> Co m?&iﬁ sef of shebes G- fni—t’)‘mc{:hca, ’ﬂ%f‘}

<M ‘ﬁ&r g minsk. pscone J)=T0

<’L’f,eiH"+lo,> L -l
7 j—L']" @“c}\ O L
ia FM*;E"J[ oy in \fe:.h'?uk /4
il 0T s '> = <l [+1HA (o> + o)
assore ey H = [H +H; )*[’Trﬂmma;c

Nole: This CLLJRMJS I

7 G) = j(xl+ 53 (x)

Sj(ﬂ "!5 -WWJX'Q )""Us C¢<3§uwr«‘}1\3'*‘“ e

IS(b’le'”‘5+lo’) ~46’d ¥ &Ik el oD IAY \




§<vle™ jers - b/ 45 850 g le7d

[

<Kl > e oS

§H5 -

B 2e 23

dz,cl‘nf"ﬂ'on: (/I-Up‘f‘-L 5“‘4&5 in the qoo/((rwlbq, vay |

0 v .
Fist £ J-0, delne B 4> = Fo''Miy>

Cim'ﬂlfcf'l‘ is thed H is « Con sJend oi—r&u&ﬂ"\v’) J,

b A ls bl

"‘l";t'i"(”"-}'l) Ia, >

Vi la4,> = <Yl e

‘&4 Ly

<= I‘ij\%"l

& o4

L%t [ = bl e fh-on > elgron V4L (42 -ee) > Galy, v

_ {2/ 4 carlali>

S5 <bhloth> = i <biy,| {336 GRax loh >

' —
k) ., C sud e hS = <B4 \ @Qﬁ) [C’%:?)
~J [~} ~T = J
shie9 J

7

Nt




M g’d{jw c_,on_sfs-{-emi l"‘"’”" ‘}}H': ?&p!ﬁli’]‘&bh

50 _ §9Gcy)

5" T1e)

Lis /Fa X %4(, + T D] ?

§ <A la'h D = 1< 4| 8§ lad >

/ :
Sf= ceh - - '
léb"’h/ Jfg‘ “xd o7, 5, /{ Pf'f’&f/f@-
et
4.4 \<b+ 7T
3%) o ‘:r NCAYF -

I o | |
58—; l< b\ e A ) S mraal = HWT%NW_

-13 VA B el = (*t%(»x d&)) [CRD

$365)

,--M

’_Jrnburw\ E rom ’H’HS OV‘BDUMFI- o
g“"‘” ')(Aﬂé' ) R B

L

—

(b”“zl ar+l>§ ;___<br+zJ j:czk ,)jd x Tty { ﬁ““;, 3:67




w prodyix _olbiend

Cowsidty  He vacwm clade [0S

’Po'\’ on sovlCl N

e T
04,5 1fe> [[2)

& <oplohy) = <Lolop =2

.],..3?
H—&.Q we essune
H:’ Ho—'fjédix

Nede- _i§ <o*lo = <3| Pl [07>

$364 J

=> -0 § ¢orlb o) - <ol [b&ldly] [0
539 T

(a’%—ml)ébﬁ, =J CX]

[3%mY) <ol B lo Y =T Lotlo>

(o) @ldpalo> T

oo™

B - LTED A R,

B rCACh YAV A




/Uov[e\

GW=iS 0R)=_§ ooy ZotdW o>

b ) €3 ot

(6im+) S =T

-

[(54m) 8.6 =57 = W] L @ b= st
5)(_)) 5)=> [ 2% 78563 @ (ﬂ (x~y)

N\ —

,r/f

chr‘j)

6rg\zi [ £ <owy]

§36) LIS,

ot

I

[ <Brss)), S <ewS é)S

<1> A

T) Glxy) = §'0e)

M (5’1+w")6—, (x,\.s'l;c(/ xz,———ﬁ.&) = O
e

B N 0_155*13%
7R

{ § d \ Q.‘)‘ (Xrﬁ\, = éjfx,gl,x,, x )

\&J(ﬂ) 85(*1«)/




b/ tood

k= BIY b, 5086) - o0
"2 Z

S bhaleth,y =<kt | flax T 06 (04>

N

“ i ko> = <bhld6lat>, [ H<XEh]

§JG) else zero

—i 8 <uhld ()] ab ;= <FhI@l dl) (a5
§ Js) i

———

P(u]DLﬁ-I”'IZ. «Sknw 4—‘1&"\' 5 £cr é{, WI"';"’L 6,.-/&Ou.3(x)

-—2‘ <|°,4-1Ic"+l>\ =45 b”fz”ral“x ﬂ'r(fm la't ),
Ay 23 1 .
R s = e S s
o T |
| gl lplye [ <¥hl SEAWE o4 [ shevgh u& e
J “+ Acrhw\ 'H‘—'»{— eanede sig
4,(_@_,r~eé°i’$

abhu—{




TR,
[

"V—SVJD d&;l‘

&> - -8V >
\ 55 ]

l‘_’-t‘n‘\" N 4 " ] f g:‘,”la'l,\
A <)D’Jrlla'1n>: \-U)Jq?\ sy 65(*)) /:5,3
3 — = 4+ -

=) o
AF s
PR - —
ot A} "J-.d(( H ( -S (W
. ~3 X - [ === ; -
<b-Lqu";1>, :\ 35 1 ‘J] <b+2lq*) ]
Jrey g = _ z/ o
‘L p
ST R A
/l.ﬁxc's 5,(0‘»\5!\ s In GOy
WQX 90‘-'}'\\\\}/: \rs
-
53 }J[)po'a““;(}-';‘f;,' T\
- <b'¥“q,’[‘>'r3 \

| u
| )

L

~— - ~——
S\m‘lh’b" 9Nu \""“"n’a M—M‘)‘ ;\;lvd ZL_,}.

-V 3 — DEZCHES s+
i \HVEY _ .t 4,56 s A .
1 'l Vv ) D =z - J TV
1 ’a":\'au
- 2 » A
- L —3% =9 S>>
§30)

dl;"\tns;wdz o@ls‘f’{uc_/;—(‘of\ — go + zero 57456—#1«& ditran s16vy

mtP 42 =3




ggqr'n chﬁ* %»051:3'

S=leSs shde of lowed onerycy
= 2 <d>+g <P =I<D L <i»=2
m" d <i>iad\ (D= 3P
d3 " 3!
| afd\'2 , a2 _ 537 (Airy eqoation)

J -

Noky if &= O %:(QV*"‘TL) Comsdun 4

Nek: TF we uce Brmula fram Peodee

I

Z 3.'3'; [QS(%)’J 2‘):53

A

This 1's oree quehey

d\’y)@v’hh& Q,otuqh\}‘n )\A> 4'\-“0 Cnswers,




bacl o ¢ dimengdans

Ot ¥ (B)
d

- ($)7 ;
Drablen | Shew by Lot (075, Lot Tfe™#° 7 Jlo
33 =

pa'\’l’} i n-l-tf;(% ,_-JZ

——

Fecd

oS

2
—ax fo 1 1/‘?

[ y .
.~ I

This can bhe Qﬂﬂ(j‘fl‘mﬂ'ﬁ' Can‘hhutbl cnd werles .ﬁ«r‘ 0"} Comy lix o

i S ts olefmesl

(cmc,l._ Sidnay Colbman's lechore nsfes on the We_z,]
1

Extend +his P
=LXTAK —
TR R P A s
X J
Xu ) assome A s rea , Sﬁﬁvwwc pedr 'K L4
{ a5 Hy M.‘m’ ¢ valves,
\Rn ] pesiites, casibit e gpnval

Notabon; [dxJ= d"x

£ lvﬁf.r

JLd e = - (urn) R




Led Qi ~L xQx+b6Y +C &

[ 7

—_

X = minimom of Q[}kl .'-":.-A-l lb

Qi) = 9() + 1 (x-H"Alx-5)

= — — ——
)(‘Eoi;(j e"@(}) 54 --@()Ll (Og{.‘i‘ jl.v}\j I2_
| raxg P o™ Z o/ 2\ (cde

i Ba) b= fa+ Blrrd (]
& X

QU-E.S-}I‘W{ Wit 15 fhe VQE""Q»- of
| e §

N

Jdle

—

“.}ifrqu stl]pfb‘ug] dt"}) [,q LA -'/‘z_




|}/ pliods

(oo 2=2

J <ol = <) 8] WIS 18 5 Schuings Ackion Principle

L = bg}"‘% Hj_(.f’, + %JMQ&)

—id Lotlo=p= <ot/ B 107>

§3%x)

i <0"‘6&)|D'> - <O+|/¢(“\) Qﬁ(ﬂ)’ﬂ")
§ 3Cy) DR ' )

y j“d L‘k J&)(Dt"-) tO“‘

Lotlom > = go*l Te %

33 7

~ N - v (jd“x )'(I(‘b) (G'_Z—
= N ) NP

R

e '_JS d‘f\( Hik-ﬁ_}:ﬁ'} J(O'l[ 0_>T

H\ <0+"0—> z _ <O+'(e_|35'd'$< }{1(6)}‘[0-2- -

L 3

“
G
-

We hilud aveuk

£ = (NP6 _ rmrad? 5P

<t T

S =5 (, a;—-m‘}) Ble) + T (=0

(ot W=D

(Dx+ 1) Lot [P 07> 4l

|

Zstor >




O > 78 e, 1D

(‘3';4' f"‘L) Ge (x—ug = S‘Q(K“‘))

Co Cr—ué) ~ \\4 @(ﬂ QSL%) )> Jz=o

< | >3::

(Bx "“” -1 § Qn‘z) = S(‘F'
§)@

{ r 3
=3 Ln% T Seet) T It g4 \\&3:*”1)‘\127: Cnn ]

§39) oA

d%4% I¢) 663

N

L) Solulior —[‘e (92 4-»--\) < d)D -~ S(ﬁ,

<D
Mok ; fiom dhis =76 Wwz) = [ €l 7G)
£30) s
(\&cl +m1)/':c An?| = (9; +M, rds, Galx=) Tly)
[ 534

- }dug\ 3 (x ) Jq) = 3 ()

e Tt Colem)Tly) 4oy
_—x

[y
:Y’):<O4(O-> = Z = eé-) 2 [2)




From (1) £(7)

Ly ¢ (~f‘g \,_, i ‘[TJ". din Tlw) G(Lo:j)lf(_)_

TN Pk Al H 7
k 33 l_ -
\ —___ ]
L) Solokisn Por any ccolier ,Q“QLAL ’Hﬂzaf}.

(’w Ay G"?Ox: = (Eﬁ\zll
j_"‘> Vo 7
[ %\

Y

1\ - . . \ -\
*3 . A 's an  Axn_ makvix  with A

)
]

Sd"x TP _l2n) % lsn ™

ny

ﬂk"ﬁ O\f’L*J\LV\

[ d<7] = 4" Q= J_Z)("’AX +b’X +C

tl' :f;/z 7

' B CICY) _@(x‘] =1
L&‘)‘] e —= e W A] &

QRUF) = ) VAL + o




¢y

Losk at one ol pen sion /‘nivh‘a,zz-\
o8

gog L el

NS 3 *?T
= (o) > P, S L?s(a)—-»\ﬁ,_ , Cﬁ(l&).e)}ﬁz
Losk ab b tn begned
v no
, __4_4l_Z‘¢;L LA
46, 48,d8,__dd, e = = [[g]e =FPY
T e -
-
LA
q' -
S I,
47;{65%%&) Be)
o (e3) 6G) 2
f[anﬂ o :LMA) *

) C




@)mw’-*‘\‘ S.Llﬁw how Yoo Coann q\os‘w'ls the LqH—i‘e_;L ffcc’a%

il U
in Al ?QHA \\-ukaqa.g

G evaeh c:,ﬁi 1_4:,4_79 r )

(o
‘no‘” l{:! (ah_r}]\ﬂ :{l_h1¢1“j@}j
e \ X =
| [dd7 e J
/
g y S !
fastedid oL 0O cs[?,,sé) hare s _é(,;g(ﬂa-a):é il chengg
,f e QC—LC\Or- o i o

o ‘ i ¢ Censlemly
% G( T8 - ;@,Jﬂ;j%cﬁw[-ag; (*—+) da(j)

Bz &ld

S = el = D

2 Achion ys S\d&‘w'(& L b [-D¢8°(r-s) ] tﬁ(ﬂ)_iﬁi {CD”&? 3G BG)d"
1 i = = /’?. % ;

o> A= i 3} ¢ )80x]

‘0:"3(}"] ) ){ ._'"_cn

b-“_.i- vl

Ay Coaer o — N . 4 i
S e 3t Coy IS

—
—

A

&,w{o{ §|“D(M,-A Coloinan

Et’l‘f-f-r Qc,’rur'-L M&’Ld




|L/1ol zoo%

L !HLL rﬂutz

£ = L, =gr(H) + J(x) dx)

\ f

[ ~gn, b —ré)
e

i
Jﬂuf”— '!‘ehﬂ
1

for %:O
fare> » € lo
R oY J=0
“'8 <L!<\'2lqr+|> = < L""‘tl d(,‘) lGr'l—l> n@("é 'l‘az_
§304 7
lop>{im 10+ > R L R
— i e S 5~

s I

o'l = <ot \

~
’I‘-Pm

G il Lofle> < i 8 <BMDs L pYs) D
L s

bjt.ﬂ 530) - éﬁ'j)

(314.,,"') Cé[ﬁ\ = S L5] ) (B’U,,.{‘J( GS(H) . Tl )

205

(' er) g =6 cm)

)26, k) Gla,y) = <elAlgd

i
/ ‘k)"fs-L_—’lJ

\*4

Lol S LGl El > = G (e




£ol £ [=> = (De+wt) § ez

=) S)J""t (axlﬂ*i) §' (s~ 2) &2-9) :(@1‘4”1”@“31:&“((—3] o

e " B A

Now , dubire Potohe <SS, (Fawn’) §00 =50)

4>

B B =27 T =T

T &, - &0

(i'g;l §:) = (.‘}CIJ

<\£, G‘Fll‘3> (3] 6;‘_:- el D —:)/[{%(a’lx -I_Mt) S“(K"*@,] 63(\5] = j(?‘)

D =65 =5 Fd = [ GG=) 3K A
.-f N

l , o
4 | P 3}

o Gl = f{o’_L 15

Q. tx)s Cole—y) (5)

2 15=1 p 2n 1> =1 \W .
Dfw) = €DA> 3§ (T 0
=13 3304

<PHID>

2T




Btz 6:ley) TID =18 (%) = €ules)T )

oW

(Y\ &1 Cor)'}‘f}:

fd"x 4% T €alx—) 3

1

) LYY Ry N NSRRI |
2= const o L Joxdy T() Gle—) 3() ~ const o v J N]
./\M/_A/W\ \77»
TR }- i$ f (¢ 64)), S <d®D G L&(‘g\

L=<

<>

<D

1
Nl

-8 Y 7 [§ \ £n%x=0
\ 4§70 N5 e \Sw..)j
Now o £ O

A od v Hy (1] >

)

sgay My = o Q>
[dev <gral,> = [d -y >
d LS)(r)}

:(i;,,)“ >




d% 2,3 !
= ﬂcjﬁ‘ H {";‘:J’E =
<.l'>h.:?(@"l3) 1 ST w) <\>~rn -
ST d l_ -Jf‘a-——"-"
5 < ‘?F, e_.‘.sj"d"f 5 [C‘H)]IB
=5 —
{ = : s vl op gt d'e dl) AL ) T(=) 2
; ~H 1o = 12 | =g 7 7
,1<l>@r3 - e_.\ajd?‘ ‘l(.&ﬂn'_#..e ) //
/ —d
L P, o . e
SRy e ra csecy b o B B
l— J

,/’/, —_ —_
g,L )Y G —\
S= Con S"}' e ——J Ffé‘“r‘“‘*“"\ fft'Hr\. fhl-taéﬂ-&
M i lletb=sbI— s
[ CddTe x o oen
3 B - I -




e ) SN T (a4 % TG) GG TGl
A N %

<~fc>[° > Z.; Z ’16—)”4— T j e—
[ e
- 2
60(\'5"?'\ - I____ r ‘M&jpﬁ} f a; L
L'?..RJ w) J B L\‘th_‘q
I:QT 0?‘:-:)
¥ T < bl de) > _ <o Ck&tﬂ}j | - & (cq)
L <) S <U1>5 <D 5 L)
S, =
Ak /n r A’I T ﬁ.\]
L L e PRI T i
D il
: Y SR 'k T | ,(’U‘}‘ za‘f‘aﬁ’ i‘-Té_[
oo™ = cons QH%)atﬂJ‘ VFD ) [dgTe
. ‘;Ja‘!{ [A Q38 =3 mfﬁf_j ;;'
=~ Cong: Jr Ed@] e ¢ - ‘
5 (%)
o= |fdg3 L o rjatet e
SPE - b,z RS

: 1 ; .
S e § Liat desivetve
end fileiads :-;c,{ﬁ-w

0= (rasdi (=~ r,-,),LS\”.C% () 1 e 1Tk

L=y 1
= = 4

G550 Q tn besee o n
G




A=Y

\ g{.ﬂ/ ‘ i

/ ri}'

N P e, o
Rl e
Thi 1 dae Qaiol egqueti s n @ -
""—".7 _é(.‘ io "3‘“$‘*’S¢
vorg - (=0"")p a4 1520 e
(—0'-~") <> —q (fD+T ad=a
TS () “5’ )‘b— M’” >3 TI=ES
—— — = ——— —
ST ey . o

f@ cch o _ﬁ:ﬂfﬁﬂq KD 4

Q{u‘n Zeno (,O{ o) nep. Qg_- L6

We C::'Isf'cf_MLal @T‘ﬁ) -—&ﬁ(‘LJ

Nsw c"o.nsfc{,% J{ (‘?S.' d ‘-_ 7’\«:(‘51!*- /{-o(é‘k)

IF M, -:M"L = i —3 ‘Hf\u;-ﬂ J"L‘l.s . S‘Wﬂ%&'\"}

S S [ ¥

fad

k

P4
.z-(tf"

| L hecosy, & (=050}
R - @

dofine @,-;a"m“e @ Crmfchm)




@!: e\f\,?@ ’ éf'r: _@1646\1@

@T[#E“L_Mm) @ _ \@7 (_81_;M1>“@ '/

LagL. tFnr Cm’Lbe,Mnl CU{M&“I'

Lr  smelll polabion

SQ_’ :ia"gw_@

"‘___-L.-——-..__________‘__ =

)

Problem:  Using.  Ngethers JHhosem shew ‘H’Wl'/ | ’JMQ 0

$ = 7~/
Otnd /'D#_-JFL =z O /

e

—

Itz D i[053]=i[ 3FHnd «Fdepp]) <°

Fh""Q{fl g ° /

Scﬁ#.é’h"“ﬁ Qﬂ‘r"

= 9720 5 | ey S

/ [ 967,86 - & 4t :,a\
/ | at

’ &

L& NP

W WLG'L r'f pre(o( an}f&uﬁﬂu]e‘? ANs  mays Jf.bw(dt'_":(} ,]

A= 6"26 | RY, —=DE* 3" - Budeo

2 > g O
O N }c}-{'; J’;bs " hes ram S"F fn O L, D cndHCes s fe b n,
Sy @i >

8




Q=ildn e,

[@{(_b@:o“zﬁjé

Lo @ ]| . o) [T

)C":\-); : L}J
9_53"‘"?[.2.'& "pfe["’[s
GLLQ'"V‘Q = &-H'.ét @t @;-_I'Q‘*L 1
) } n b
= — pok wafr;ms
T
5t - @ele - ot se
Peoblid * 43 Yrile dha copimleion relpbins fn lonims sf G B
2) Show $hef -
Q= (JxI°  ZeAttw
L], 0]=© , ([Qo¥]--ic*
= e N

Qelod] = [8,63(0> . Q[elox] =4 [elo>]

—

Pas‘\‘ulac\t th> =GO

RLOM>T - (R 0] (0> = -1[0*15]




[/ T

e b = b F 7 PR B R ¢ B
b >0 e, | T B
(wa{ — li'raus’fs '

‘—%(j M) (T3 (e et

i’ 2 LIRS =+ '_:! -
S-‘\.._)_jj'j:‘ E‘J!MSR' J ;93 ]‘- O

7

_:) QQPMSMLJ-]HFS o“p‘ LOM‘{LG"D"’U@_ can }){ L‘lb'&u a s

—_— - -

Cslomrn  Nadriee s — }SJ A

SPU\ O = y-?:-—-; ong Lam‘vgr\hl,&' MGJ‘Y_]'\K = \ﬁw

—

o ymaﬁ reps o LG translorm  unodlens LT,

Node wndor LT  Aix)= LI PG = fx)

—

=R

A7 = Hx) )

o ho : ‘ '
ji L"LO.’JT_ = Splr-‘i-, mprﬁ;enldf'rhu; qf Lurémfz- Grovys
2 f : Ot i

h.-‘-"+ =
N— - R 4 ;




I Md *‘O »w(ik Gn Q[,‘h\én

gé,in o) f: j‘ioll')(ﬁgpoi;H_(Y(q ).(T

So (440 0,6 & B - rt 6]

T Al 2 = (v

("lz T

L) e
%=

vndtr LT \%i(x\ =L+ K ()

V-t 3

t 1 t TuFr el
1% 2] o, ‘781 @Jﬁf /e ¥ 6 o, 1t
—— il 5— !

Vs $his iaV ns b

vrdsh \_:r? L1

-_—

N

.G 4

b

%E\ﬁ%zﬂ Merix M can be cepresented as G

an arlal"“ﬂ'/\?y >eJ’ OQ 3 (om?&y nwab(r;; omcllg i's @n

} CON‘)LQ{ numb{r
] ¢ .

(Low{ﬂq Gq'aun'/s Q_ug_rd.am idd‘ 7“\4..,«\6:); -




koY b el ded iy =

~l
C o \o 19 % __Qq va ! NSy L*I :(~—'—)——Lt = O;E 'le‘*q-i

| T — = —

 (ew)ie K - G et = L] = (e )

S

A . _ —_—

L Ll trnsorm dike Lo

SV S AN 7 SV, &)

Morw P2 Canimal& SCQ/&U*» ob;\‘iﬂ-éf's

So = Ko o %e , Siz Ky Uleaglathy | scdon

~

_ ke nek e = (i @), =20
| L), ), (4] =©

;f.,::ﬂﬁEQm N on , _ossvve 'HMHL ¢i an{fcumw-k w:“,, esch othar

——__‘,.—_—/_
Will_prove hot {N% most laden |,




4-’1'“4‘-".5 el

m (fon k) et e W em g ak

_ Mgy | ‘?f.;L - +"‘+— %,-V’f ity : e R

and

W'ul , Lond MM 5o neh Wy s invenent

Prob(im;

QW L = e

O-Gp-i\'t = ( l f_k‘

Show Jflm B
5

=

Y I TN AT A2 N




FL d %

)
.__> mosi- Wa.g— dl., is

¢
G{J_Me: =m+§4.€% *‘Mi x-Lff‘zHr. €

S s e e

Qasg, Jo shsw 4hat L-_t O'__t, L+ '_{.;}- fty—

* e % >
‘__éA.:‘ ’:-04_81(. G:p-k;. ’a}- g“."" % Q,{,- %_ C'_.Mi O X..

4 cress Jenms

Lol B ]

— =
/a'll. :-Q'LL + B’Q

5 = | d% (aﬁ +,(,m,5]




St'm }alp. —Q{r,&—- Bpasx.

Sust Look b Yerms n dha ackion thatk have WL

L o WG i He -Am¥ g% —1m¥*e K*
7 - ' 2 T 4 2z —+
e

p—

\9 Covld wrile K‘i ot 9'. ,‘(-_L FS"’ rfeea \

’ [TV NPICY R2N
[:era:Somnq preus j )

35{0""‘)

xiz‘ju

- ggx;(ﬂ, X;(%)'S = S%K}sl *%@4522(1‘) , § :(y'.ﬂ)

= § 8K, B[ 0 by o seates [ §068, 9] < O

34
P Riye
/

aﬂ‘};(ommdh"fan t d€5° (‘Z%,’: J xqr-f: O 4 g %“K{,, K;g’— 2

_Q,\(J.%l“rv en¥v e e

S= g,cﬁ(i / JS =0

v

$5= [d [ 89} qtiDuly 15 ot Buila-do il o ly tiuo: )

c{ A\
ooy ‘ ‘kj
{ %i@;"&'ﬁ %.\U/\
Lo ,U.':l‘l‘i;;,\ M +° Q n‘}w'cwwkhbn
! etz bon s

£

BT G IR (




As f&ﬁ-]

Eq‘umf}‘tbﬂi o Q mh"o n g /

[
‘.OO(& C’" Mmess = O

2

«
2 : +
'U?—/C),;X.L—rhfz?(__;:o {6‘,"9#75*:0

tony®

(

/

I e bt .

' g LKl b FazO | b )re AW
| (
A

— ) - ot lcf,,')/:!(&/ =0
dﬂfp"'/\l o rew q:.)aml-::}&z (—J°L°~a‘€6{)jf+(L\:O
" _\,; 4 \ so70 gotnts \
o - [ﬁu \ Q‘E o &‘-p&ujiﬁiﬂ ]
\GZJL-:g l (
— { *—"\> Qicac
Ik Pellow Il (" LB+ B Bl = © equa Frion
i
A’ /oﬁfo\ p-(° ')
\ o oaf ) 7 | 1 © }
R .
J 9 —
(47‘(&) 5> o ) [loo\)
[ i
{ C[fu'rqx:')ﬂ\e; 2 rdimes Qe J,Ls cribasl bg 1[_,& of /{L‘
2 el ore nzeds  hokh }

\ ” /

/




350 mas ﬂropp,o,-h‘es O"p {Me Mw@r"cas,

34

idk)/i}zo

?dkl,a({@?zg[,_l;

Edh,'diﬂk:z;‘g‘w__ Tim, . O requy here /Oﬁh ©

O = Plx) = L |- (Ls o

i \ o L-}

dn osr oyl'q("ntbq noJ'fl’}'/an;

N

\

\

)

Tngn‘ﬂtqu(,)@ Locentr AvonsBomabion = 4 41 gw”%j s //

T

+ WOA

=35 vs
=> L = e’ , where now fﬁzzghzmﬂ‘m b

Cd

O:L = AI\dk

Lo ———

Other matric es

(/M”f_@y +m)(//6ﬂ =0
/

debie Y= Ba” > undos LT, L =L ¥ |

‘)eor o M /}rDirac ea‘aﬂ—l'on.

iy

v

R \/5’1}_@ i )M}: o

— NN \



WEETAZTES

L ST ¥ +
Oﬁa = -L S{(+G;H grm%.{. _-_li-"‘"{?{ﬂl-o—'\z%-l- “ém*%{f’ogjf-;

&

=4

T e ru(,n.&!

a

(LSS %*&)/ﬁf_(@i{ ; - 0

§¢ = §hded

7/

¥
Eo M =5 U;"“ ;*@’Mj_% + mag Lﬁ_.r = O
j

Mo, Lo, amg -0

1

In

% G;Xi

1
nel- —l*f"e.inijn’mi .'mﬂaﬁa@(’.ﬂm} ?f__} C’(Lp'r.r\g g rew Uah |

L(<_1 /‘ﬁ* A

2 4\ =

q)_kl \‘* ,—(.(1'
N KT\ 0z 0=

\
\> 1 l'ﬂcf;;ﬁﬂncgﬂfh" Cum?c:fu’ﬂh.

[
=0 ‘%_ o{ﬁ‘_[ ’b,,L+ﬂm7 hix) = O
“# ' P |

-
d'M-_-_.J g O\ /3: / @) [\: /OD 0(3 10
\o o) CECHE R S
— (oz\; 2t =Y T H o
\ \o? o (“h_"“'h)




Yo =] =L @l . | = (L o)
£ \ o L- |
= “"/z’PW ’}‘7}%
- ¢ , Che= &, O’"M:_L[_du,ﬂfe:(‘
= ket Z

@!‘fac Cp, wa s /-‘dM{Kau 4—,@.@7(/(%/: O
‘ [ 17 3

L= PHE 100 wmp (0 s 0P By s m iy
L l"‘éz?’ N ' 7




Pt L= tryb ol Bty

ﬁ’( ¥ - (p:},byyb

K

?25’\,; X)zK:ZZ\)”L

=2 Dicac g%ua%’m L/?.% Xh,‘i_ Dy + | Yl —g
{

Decomss
D= /\Xhi@p-pm_]d)f\c)-ol
Lo J /
— |
/XV‘ e ——M)D = /Y)LL’D\,JJ,,\/XM_(@,,_,‘_,.“\\(T/}:O
S Sy L W ey AV ]

:C/YK%/M#'X'M))%\ E)bDu_ — 7(lb = F_%FW@#Q}l —HL7C!)
— -
"~ 1\
= E@WC)}.‘ Yo |

AN WA T,

, T
= (4~ 2% +n«() ¢ =K

Z.




A

— —_ - — —_ — —

g‘ 55, Xu}): O t —1—! XS—! {lmll KI"A XS-J {r/;"‘bi CQMMA/I"&';_IM,S{ ord
- ' ttnol-'—_ﬁ.uozu»é rgdicas .

L*ial- ({'""Q—l’é :\(’
Th spans Yo GrG  patvig sed.
ﬁIKO:[O;\-p| " O\"\:/_QI/. /LB]:IDS
T s S

A ’ o - Uk
.= L (1 x 0= [ %)
rFe e \ 0 J
$_ =4 (Jax)-[o]
7 \#-]




exl rmaky iy

K= Vw71 5 o

1

i d? >4 fpru] [ B s ]

u

D D)"Fac Go'l. r'$ /'s‘{' um'qU.Q,‘/ TN\e 4mw£rm4fw; aQﬁMd‘

@M 'H\Q ﬁoﬁg@.l‘cd 24 frex e,

=D There 13 g ‘l‘/‘ans‘ﬂ)/mu/{fl)” -f/la"f’ ""a&»u ¢+:¢

——— |

— ] ]
= /mo(:}’bfﬁmd Jielol pt- sb , L//;Xhi On +~M:J] ¢=0 /




- ocen reseNbedion (resd Lylol
MO‘) b S(:e_p B/OW 17’5 boa(({ )

Mmetrix :N,.,L-H %Mwé
J R S
¥z 5 1 A
255* 18 /:]
Iy l A
Tok : S
¥y ( S

1]
)
X_ :%{Q/O(PJ fa'M + R m (:D y /('M (s ngvw}n‘c gazl- mlrka,c('n'a,s
?\ A 'ﬂ rs anvsc(;(}m«.alrl'Q

éﬁ'/W =) MeoA JGQC‘LUN = shew Cﬂ mq‘;u)‘ths anh ' comrm vehuy

~e lerions

|
L‘> Cook o+ Sackuen bor relakjyyibic £ EM.




[1/317/ sC

__—-‘-h-h"""‘"-—--:

Mﬁ:\}o(onq Sﬁ?l'ﬂbr‘ Consfrvetedd  ffom K+

L!) s P Wi‘: ( d&_{, @/’-,3(!/1{, .wl; )

" W {-EF P ()

4 L [yl o+ An ¢
z L [a 7 =

TS o MY % )
{‘l 8 / § i :(Z% o /3 3' 5 y=- f‘MﬂEA'm ara ~r mn+f—5(‘?"’"‘“€—'!“”c— rradd

A=p

= PBY 55 hesmibian

Y p Ll = ¢l (xl = /3(;[(_!);([{;—(% (171 sinee B is endismeetric

oot b T

\ j \{/ e :\L(_u =}—|‘rms Jo hace

{ ;
y\e.ch ot e ter

Vi @+, &; = ¢

Te %«U{“ equ ons O,Q modion 4 we Loole at

J gal("xat , from dhe lopetic enerey deshg  we %CA— ,@
O P4

SO B + LY SY e 1 [y R B 4]
T i gy L

-+ speea J—o;ms,

- Lr O [Wsw-8¢ 0] < st(aao;-{aa¢,)4¢_]

2|

A " L
No 2yn o pokinon H S¢ com~ddes widh




FY

)5 Lpglc-t /, if’\k(?ﬂﬁ;%(gﬁ)izﬁfﬁx—%\&\\o

T () Ugfo 13 = & §anf 0y
S

=
rust be (-f—)

=D Vnkrodog th.‘-f‘raf% roal se’q— o@ Q\,ndﬂbn; tfr (’i)

i (4’5 £ ) tﬂq(‘ifi?,&x) d, (3,4) &‘;{ =% ( Jx 5.0 gqx_,na\.(ﬁ\y(xﬂ)fg

o sv 7™

1 =
RS i QGSL;,MM LS mockbe gosiive,  <hosse (+) sucmf

( Com Q/Q'So S—&Jtﬂs QQM f)l&mnox WI‘H’I «HflL l—ém'HGmcm1

e~ —

/

(.'Lpg) } Lcr‘@n“"‘t chﬁ,u/' g’

(I/ﬁb""‘{b ~ Lonrenta veckhor

Lﬁﬂ )/5@ = ns¢2cla  scalar

P
(,b,ﬁ‘lfr;,_;‘;p > L densorof ronl. 7
UBIs oW > | gseselolensoo

[ Tl T




L-GipX 0,4 -¢pdm +dum

Liy_coudd be NP+ o bt (&

P—> pn+etip

~ ﬂ —
4((,//(1:\([)(3‘),/3)4[. > { Td(“’m\:%ﬁg\ Ha) X° >9°
(j\ff'ﬁﬁ) G X
(_(ZMQW-LV\)(L(‘#\:O { |
VT (W(“W‘ﬂ \ Sabwﬁc«\) X" V-
5 <P 9,52 6 Geon) W gy
( lxlu@f,;““)év (x-4)
= S(x—%\ qu ” ‘
A G o= 4% o M (g " ("“”ﬂ(‘x’h Al
J( 2r)* Y oy ¥rm-i€ ) (’LR)PII— thlem —i €

P

AW Hie  wes by Ko

=> @5(?7“\: .9 Com porentg

\(’IJA’- J 2ach Qom({)omm-J heviidina Freld.
L4y, =] P =0 This bk v peeddod
k. Be o lelric olm%c

-

7=
\




@]S ‘/Aa kD = j"‘ (i'r\ Lok 74§y an p,&,[/‘r)’,‘c CV/M"‘J,/']
s S

b X )
q= ( \ e Y madvix

\ ! 0 MK ;K+ a\f\{/‘ x- C’am'po/\Q,nﬁ

U S""Ub ’H’\Q SUVAMQ Q,_(‘ﬂi e QO( ua'ﬁ"’on

'3,,\3’“— I / :> @\ = J(‘CPX jo

.o, ayl=q¥
M

1. |, 50 @  whn a,'n{,;h\w{ do cfubes Qﬁ{wc{'}fan"}ﬂw

oY nu&m*h'.u, n'n&c?)u*s

N { ( (XN
Debins Y=t [ &%,
———— ° " ]

[
K) Q/ Comy, Cowm(,(,y; Dvec $a1\"1°'Y‘.




|2/ /209 K.
D(3/0Y#D (0,1 ) T

0’(_/ = C (;;(U-MD'M—m)(}D

VS S U U i Y

et ’__‘"-_'_“‘—'_"-,_.—-—-__

——

D(l,o'}J D(o,ﬂ

D(Ji"l-?_) — -SPin L ond spin_ O

=

A (o f

Ak(‘;/-l—]: 3 veckor ondey  rodation = ﬁk

A0, +Y =~ sealas lungy  odebiond —d = 525

AP(§1+J un&(ﬂh X_T A‘M(Y . u. AV(R)

Ak Wik co.m)
Ha =11 %’ V3%
DAL
I'm
Iy e - Al e 2 o Fl =t T
_'l C

W s
= Fj Qrzﬁ Hy— T r.nJ-./aMA!L

i

F—:‘A(QMA}L 'FQLAIJA) 2 F‘/WL /,am/]p. /B;LAM )
¢ o= / e el




@fAA}, - a)q,]qlm — é J'O>V"l§

Ffr/——————s’ € dnwrs

o 1]

'{ooé( a+ F/\u_uhvzbb J;gd«/(li&q fb/nfl'tﬁ”s,

Foll = spatick 3 vaeds,
F'l > gl 3 veedos
v ———

PJCJJ,OM»&O -

£

( § smaatri Furnd hes spin L gards, Chovse Yhe gnlisgrnalri Paniy)

d: %tﬁ%;@yﬂ\

9

What  abo)  fime o[v)l'\:' ahiv 4

,L\ FOK (DOAM"&,A.QS "‘é‘FM(QﬁAA" aAALq):

2 F (6P - 21 A:)

ey

.

o e
P> £

O} - ODAL

8= ;ﬁ:m(’a,mﬁu ‘%&—A,M) = m;* A’M/ﬂr,u + C F/ALLF':-MU.
T

(A

EM o(/gaﬁan?/i‘an —node NS m

\ o F-"’L:W‘/l

_.57: [th(&pfq)a_—ay’/:lﬂ-J 7 2—.1 __/

-




-

Fiedd Gouukivns — 5§1A"xat > §F™Oph -3ty |

- Fup

a2l _Z_Q,MF’M;\

2.7 =0 Fo A A

£ Hure was on {ndractgn

—Fx —F
Lo EZ(Dhu0putl) - T Fon o luh
4

= g

9,1,. ""’i ’l’— \ &FNL D 3/7)»'

Nobe —> Qzéa,u ™ -e 9,1:-] nd

A —
(@)
Sinee Fpon :—.) ’a} \’)‘i": =0

Teole ‘3“1. = O

— Y —
= P - raV“A)L"a AIA/ @M ’__/AV\: o

PR SN T WP




=) NoJ-( ,he \A\(X’f AM(X)‘PD}A)\(X) = Gaua\p, ‘ltransﬂa/ma;@bn_
Than  since

?MA/,)/——Qv-/J' - 9 —

The Jorm o Ha achion dsesnt Cﬁumaz

A= £/ Ons -fa,LA,A el

#¥

::> ~ ” s _ ~ _ A = #h
Ef“l" :'?‘)MA,,._ a,._A,u. < /a,L/),.. ~ 3}47[‘ 2 F F

be capvse of aau% ,qu_oﬂow. mu ohe OQML —A) N,pl@&

AA—> A""f-?’")\

@e(‘Qus{ oﬁ Uq,& M [W‘(% [/T\/‘?j? fClVlC,Q,) tlou Ccam Q,&We‘ﬂ/(

7 ,
bind_an A* = /1"‘ = YT 7 Q,Lﬁw O dorendr garuy

1 ) l‘” = A .
5!{*\/[6:/[:3 fC’lfOU Ceh aﬁw-%s ‘f[’c[L /4 }[ T A<=0 D(limb

(f'ad,'ah’m) ZOU(}Q
dorate Guuy
j 81/4" =0
0(, = 24,79"‘;@,,/9’” ” A“S 30 por @)fqo
’ < e qugg«H'eeJ-r”m Rl
rg Ao e

N

N

VA= J Qlﬁk—— ?’L(Dazﬂ“ + Oy L):O

2 4° — 3 (.4 + ap\%}“):o




\(901-‘ VL)A°~ 851'40 ==

25 -V'hA - o (\‘«ﬁ coment = Q'S:_L)

not manigcyﬂ-a c«w)&x'

T A-- Fooa)=o

bo}y il ne owfv’WH}, A=

=) a’LAl&:O /‘)\J')" l\oo“( ﬁ&—-\ rﬁh Cie V’ﬁ—k Q

/

>

s T ai 1
o Abp- 2% A g

g )(’L&)"
= ’VAI‘()‘\:O . E,;}U‘) =0
a.ﬂ'Ak -5 ///)Ek
// - j

—t

{% \\[F)' YR9) 4Gy 'ﬂz /;glt— B'D_L) $¥(x-x)

. o

AN & \%J
! Co
- // N Lsdions ML: ~
Commw ATor TeAsTon CSTWSIT=ITR
N A=e
: - O‘L ox . __e-sax/ 7 1%
EA‘)A')‘,S‘: O J [F F }‘:;—:+O

¥-a

f ,ogcc_d"l‘un G (&(Aa/d’t)"

=
Bde bt 2 [ 87 o] 5<><~><')-[3 Vi /5 (> 304

%XL v-"L J /DXK VZ.J = J v




e
e “otope %@éér,

. e =
i ) ALY | > = €70 ) = o™ DGmy)
ke Tt 7B, 0 7,
)Oro,qafa/{-ﬂf ﬂer cﬂ’*—t&
scdat®y  freld.




IZ/S)/LOO'7A

‘7{/ — yﬁaﬁtf - _/\_4_7‘ ¢L+J_¢

7

—> (—- az—ml)(ﬁ-fj: O y (’31+me¢ =3

G (x—VOI ‘ S(X—UQ = g qp e,’P(x_j)
o "az-+ml ( -()(I “PL-;,\,L_.&'

@dw)y > <¢c3>>] = 6L (x4

] _

I <1 <>

1 (geat T G- T(y) L 36
2= @’\tﬁiceljdo{3 e °
3

\[-;s ] ]z,,’-z ¢ °(x~)

§I(9) am)

Jal \'kﬁ»acirl'on o&umi’hm‘an N/ ﬂ,l(ﬂ,

@3 d- g MW

P ‘{/\ taydiﬂl.-'s )] i." G‘zo_j ,con;*ﬂ'\*
3,3
do(s "‘ we LA"

n
lequsl iR ey con r(Yends,

.,>f\}aw

‘?—!(".

n

ellj'%s.:_i-f-ijj_r ijj)_\if"" \"363)“_\4
é"_f(, 2 pa - hy T
/
< 7 A G>(x—y)
R) (ﬂ 6(73"')) J (“)) Il)ﬁa/ Y — I 1(5}
%9 G %

260




O({ﬁ“)
25,3 = e e T
S 2= <d@y
35(2] 9=93 J,9=0
-5 gaw‘ TGy IS —-X]
<Q§(°‘3>3,—%:° 554 K 2 T 53 [""‘
-~
% JMB{S‘(»L)éa(x-j)ms) N 5“(3%)@9(»(-3)?(%)}
2
) § . X —X
= g4y €0 Tl + S [ S
<¢(’%\>5m:° S 4 4) Iy Sy Lo +
(yls\',n% shor +'}‘OALI nolakion

: X e———X

= 2 2
<¢(’“§,>6,N X 4 L2 .
X y y






L\*%r J'(/VV\S/ ’J'lf\cy( 3/59!';)"\) '\Q"P'L"'C" v\-/’"ﬂ\ ad ded A—X

= 7.7

CONF Loy - CP

ho J=0 M

@w\\p) éo (,7—]7) (’qu) ol [J‘cj; CU(M—,QJ]CQ(O“
[TNG et p) g Al

e g kTP v
g S(‘lr\)“ & k’LH_\l_,q) S\A'{ T

A pf\“' =D
s j o0

Ly fhs cndeygif ]

O(g’>

-4

4

SNy
S

+%+§+NMS

O—O
,O—o
x—X







