Refeui=f F& LI

Week /.
Z(, €)= [/XL “X (—:X)

x (- 2 X
- (T’f)f)f"-e A X

n=o
- L (;_')’5) e #mefm{wﬂsf ~
| _ow(l)

- Z Z__: ( l/i) _3 # ;/ wavs oorr{mmf ”7
n=e pr.3-re /AFJMfA 2N

Wi fl» 2n vertices

—_— V{P) IZaY v 4 a
O Rl oy )
73 . Jm/bh v(P)! l;[(a,v c)t i \(wn)!) A /conﬂeofer(.i'}’e&.
I)[ /—7 = _L.J.(ﬂf .oo/;ies a)[ /_7)
= Z: (-¢ )V(F) E _”I (V;)—’f‘/)ﬁm
—’-‘3‘)’67. Om'/oh ! i &
- L T’(—va(w(;,)) L («\VUB) - Lavir) @) = L a:E(T)
l—’:3~rg. dm/oh : - i
v(/’)
= " -ig) w(l)
amnea‘a( (D( Er) \/(—’)’)
3- ”BJ

= & 31) v
op (L daar) () )

7



Wea/< 2
'CAW&?@ O]C %r[aé/& /;—ﬂrm/a :

Sf/;se (%, 4%) » wd (4 9)....

J‘:/«,m

with e T ém ooy . ) x| TEN
jw " J ﬁ(ﬁ’w <j’_f§l> 1S )Wen‘ié/z ef/em//z@.
o2 4
ﬂy 79
T

Jen /4”1 foey) fedy =/§m foego, y,0)) £8er] {/Jé’

nim
are two Coomgnm‘e ysfem n /\

ith - (458

ﬁ[: /\/ﬂzc {Amf J s iy <2 /J ﬂ,,/( p are inw. //) B . 2{{/ :7_1’
S | (4 2) (55
lay assume 5 13 . hear P ek . C D gf %
Then Fu(9,6) = a By ; _ 7 “
N / +é W/Z% A= G0 ( 260 s the rgﬁf’/ f(em/affve)
/H(JQ)H({Q‘#)LJMN/D

//eﬂca, /gl’”wj ,@/9 _f(];(ﬂg)’#é)*'/[; /%/(9
F(y,z?)
- [Fa s~ f (EeEa fy A A

- [yt v Bek(;(j;ﬁ)/ Ko™ Ly
:ff(g,ﬁﬁ,%m) BoJ BerJ, %/ﬁ %
ok e wrte Uy 0% 47) = F(y 67)y+F 5. 6)
o =F(ag +b) +F,
(J, = 746" ) .0 £ )

jn/om‘iyeg . we fave %lm)[x%.&), o, o)) BerJ 0670/9

- [F1y4) BT BT, e
=jjf%,%) Ba [ £ W) /@/@

57( )




Note f fox) dedly
(4.0), X( 4
[][\(’VJ le /_J_ J /J/‘Ié _L/ cAWLe aj[ L/Ml'ﬂlfézs on Rﬂ

ff(g,w(g—%?—))zp@/%
- ff%,‘/’)@@e}' 7(“@) /J/@

704, ¢)

(T%ﬂ st equalidy ki
Jp ? (fg s /Me to —J—QJ( / inv. )

S = 2.9
AN

/o][ S@g}’ = 2 . =0
5/1 0 o
E,A 0 o

/X/% ﬁ/‘é ’s inyariont wwé {A\X = gt 1,4,



Week 3
_ 2L + L
L=3gx? « 3400w -0EW) -t (m¢'-au i)

NZ

J/xx]+(j L,b ij-_’leﬁ%/él

Sx - gw - gy
Spi= elix' - [ i)
Sp'- E(-ix'- (e
/\/z’*e 1%; c/wge «jpuamé fm,ma I3 Ju/en/ X' - ya 0‘1 n/(

(zté)Hrgﬁ)

TZWJ[M/ mw’( ; /s invariant ww/er (X ¢) «— %9)_

(j(x)% Dy - d/(%)‘% (w + ﬂé(xmgé)

v

o 7% Qx % 2 %" Fa
y ) (9}, ( 19 z ﬁm EL QK 9/‘(
TP 2 s ( a4t F) + (y; 72 200 [P * g 9/‘ _%Lf g;fjfﬁ?)

( 9% o 7 s
M) 5’((9,;6’)+ gt -5 K A) )

gy (5 w i )
:(7#57)(9 (& + ;}7;;{’5;?) :J#(stté)f
The st of o profs are similar . )
Now, take RN.C
” S(i@x;ﬂ) ’ g(lj] 2 W.) ) '/J(sz %9%[)
@Xx Wt ¥ (§eig/+ (¢ + M‘%/z%/)
! S/QA %/M ,//2]/4<5% sﬂzﬂ%fsﬂ “o ) 5¢k¢i+w*ﬁfﬂ)
e $0)0 iR )|
(7J [t u’b'w)x* - “/€/um(g¢ - 94)%/“ - OJB‘““C'“"

\l

1

'L/Qj/J(il?((# ~£§41XJ§L +2L/«-ji%'¢f~§§&ykix'1) = 0
: . } f _ ) i tkﬁ 7 > )
(‘i/QJ/J( x ‘71’ +9( f#-j )7‘ l‘iRJLKXH” = 21‘ijj,ﬂ(b‘}rj,; - /,{;) X'%Jkﬁ

P R Y = g xigiH - =) T A
/qux ) Ruj X ijxw 2,5((7/,--/% Ky ‘6@ Q,fmxﬂ%/‘ ))



Now, et 2= 28) | 554 Tlon -
S/L f(@(ié‘-i%)xjﬂbijgpg,;y-ij/m#

- [oisggein) - B i)
0 2

Wk 4

Pove <e;/<.x(f.,s.)e:kmm.sz)} B (D/T[:e:k.x({.,s.)::e:kzmt.sx):]W

k.ks
- ~ a3 (1S - (ttS
= 2¢§ (k+kiz-2)(Z - )] e g e v Zee'” 5
;k% ;/<L2_:;/(“—ngn+&/-ﬂ§ﬂ) Tk, «‘H, ;LLZZJ(“nZ-n’*&/ﬂ?‘)
/77[-‘ Note e s g Bnl" e e gt ER
/< X(t,5) ik x(t.S.)
Assume 4 >t Hen <o) T[: e :]/@
. / " Z) / ~ «,,) . i 2+ % %«.,) /o)@®(o>
/<IL"—(o<ngl+o<4‘ | x . L-’_(ung'l"-ro(nZ, kel o (K, &t X & b YR
- lc)) . - ~ n N n o, Fh N, n, ot
(plk-H i e, 4 X Z)) e A6, Kn ) fd T (2 K E)
= (0/ 6‘/('{55,_;‘" e 'G%z_l\yl € = 1 ‘(I(Jc/lél /é)
. (2] z - ki EAY,
;/q;}:—( &+ %a2) né-;?(? 3 nL‘__( ") okt
:<D}6 S /6 = @k/ki /éz)
\ RIS S AN RIS o NP R 4 — = ko T 0k o
(6 2 e Zf_l)n :( IL\W(T n))(/'lﬁ—;.]fl’(?;—n)
7| myo nzi A»
T kv kB a7 k2 kB
- n{z)I MLJZ‘ZU mi g1 \{Z n)(f’ n) oy Oy :n(z)JmLst mi L1 (J_z' V!)(E ”) «, (Xn"(n*‘j”) ("(—n"‘"*(/"”"')”)

o Ty / /é 21 n ! » - / /<
S L wmEEED @ ot T D (@) (22 @

act on (k;'*}(z)

= sze/(‘H Rl ZMS(#%) 2 ¢” ki %(70 Ak Z)MJZZ' G k)

(z-2)(F - Z) § (ki k) \ .
(5% Ao)



Wea/< 5
s5-it

(s+1‘

“L ) with B=5v =81

T=T +:T, .
J Asume W (ts)=e L,L(%suw)— e QL({+2LL s+zu)

dthd - € ity - el set)

, ut +v,
' Cvnsi/er G4 (t;s) = € S‘/’—(ffs) w/mre u. v will be //é%erminw/.
Wnn{ : [7%/('(, s) = /#/(-é,sum) = LA/(-(‘ +27T,, S+ 2/1[,)

e éu{ﬂ/\s _ @M{'WS“N' ezzu‘a ) QM{+V5+ZHM+2H'V» eﬁ;L
| by
S - [ﬁt;‘lb - r (ah- 'LL—MIS
> Vs=-ia , yu =22 lhotore 4 (1,5) = € © ¢ (t,s)

T2
ib- ian 4 +ias

Write 4 (1.5 =VGZZ e — i) =g * 4 (t,s)
L (at, -
‘Lﬁ#({)e = t+1rs
rez+a
£,+;Z
5/h4//a/ we Am/e &4, (ts) = f o G (t,s) am(
jan-ib , _ 7
Gits) = L kwe & 17
FeZ+i
LuaL, _ — v('ﬁf,h‘z
Ao, Fitoo) =L Zwe = 077 5 Gy -LZwe » 7
reZ-a re7-a !
Chede A - b 5 " e T8
('af L - ’
p ¢t -1as
Note 4 (ts)=¢ ™ @(ts) (s-u(s+3) {="(5-%)
L az-b)5 -L(ar-b)3
=en 0" Tty
) -(‘Jz—+;L_LL+{55
W (t.s)=€ ° W (t,s)
L gz-b)5 + L ar-bg
= e’ : Wi (t.s)

— [k cwres/omﬂé +o 7/& /Zm Lol m@g—f{b(m b)g + r(az b)%

w7 - /+/(%f-w§+%mz-w§)

z-bls +—I —

s Cokresfmﬂé to ‘/Zz fone Lundlle (7®€I [4)§+—(m E)B
with 7 - /+/( —(ﬁ L); -—(az 19)3)
L (az- L))(E-—(a bz




Week &
Do qeise (a-iaa) | oA

Sebe Dig =0 r

L &+ 0L 0L 5L 0 e 00
+9 4, 9" 4. *QH—JQ: 9 1. *&JJ{; *9:3[# i—JC = ;f
S S g

Then D3 = -f.oi0f +8f, 0,181,
T Tf 05 84) 08 -0 F,
ACE BT R R M AT
D& = -f+iff+Gf+6f.-07,
(90 0L) 9 F
w7 ﬂ’if.- : &*if I 0T 6
’\f JARSERD NES SRy ML S
g_:ff f ‘*J(':]Q-? R R e b
Trcdve, =5+ 04+ 0+ 84 8% g7 +§ 94, +5F,
(fo  if 07 PG o) o ﬂ*ﬂf“w 5 f
0 fogs + 9 £ 4" (9 hw = 6 hy)

( Ky Fomie)

= 7[<0yf) + &“Lﬁ((f) + (9‘f: (Ji)+ ﬂ?ﬁ_(f)

/j[mm/a Fo) = Fyb) + ifesf R LGl
/’][7 czwé 7[or m/vﬂamias !



 Conpute th onsesid - currents and rges
Ge = 20T W@ , (= f e
Gi = 2% ~ (EA(P) Qs = [
Gi-2Ea t W@
Gi - 32803 4 W) (#)
N PR VRN )
= cupent Tyt Gh -EE Ty =Rk -Fe
c/wje AN S
5 Ve votaton (W) = c3*) FoeF g g SRy,
— curet Ty = L (2FF-FAF) - (2Bt + )
T, =2 (-9pp+#a8) +(2-) (B4 - %)
C/Wje R AT dx
o Note $-28. -8, - 78128,
wd Q= F+idtn . Qg -igia
Hoe, $(D=F+ 0% +0F)
st - 09 )= IFNCo) ST IF) ¢ (98550 - T3F))
(32T = G VI GeA) TFDFFE) D (FF+ 944+ F9T))
+£+<?”¢(+4§) —&%fuy) 19%%(+&)+9?’/ - 0“\+,‘&’(9_¢+(9*;¢+(9;,J_¢+9 -#)
—é_(%sﬁm&*) T A F G iF) +-0?,, ok ,&(2¢+§J Wgwmr/)
- gy -ty + (4 zzzyﬁé +e.f) + §°(- 2!22%,. ~2g )
Sﬁﬁ S% SF

oo, consider § S=5 [ (12211345 W@fr2 2 G +20Z 2t ~W' . - WHE,)
T terms /"nw/w}g z- =fo(;5( 2(‘5—%{)274— '2("5-%)272 "M

t2i B QEF) +2i(-22.08) 4 - W L),

~ W) - W(EE (->.707))




:f/} (%) Of - €. 94 F +D2)% ¢ + (%) 3¢
+zik(fe)F+ 4z 9#52%) 2. (A+9)E (A-2)%

- [ [ 2e(-t2F+# 28 - i EW - 274 - 7+
9e(haf ~bad - EW@) + 2P + 0 4

+ELAIE - L 9IE - L IR hL e 998 s

~ £ 9084+ 5,994%}

- [ e[ 22 (-20.7)% - (ERB) + L2084 - EWd)]

\

GL G
7/,@ Gom]m-/a%im ﬂ][ n%/z% /s are sinmifar i

T Steo, G- R s Few | 5G-tied
— S - ]/%(zf(— )t +2E Jice) v 20 (e B +20F 2(~ietty)
- Wﬂ(¢)(— (el —ffc%_‘)- &0/(%—)(- fogz_+ + f‘céz+) )

- fﬂ(—z (D)t v + 2 0% 4)
- [dx(2¢ (B4 - )+ Gl -E )

i

’ )W@S)(%ﬁ/
42i(~(F-0)icE)A4 + 20 T((T)ic )
+2i(-(F-)icih)au, +2i& .((F-0ic )

f/x Je (3 p(28)-2a8F-(2-)Fw -7 /)uw)
Zel Z'¢(9,¢)+ FOHE (Tt - (- f)%%)\\



Week ,
- Crm//m{a L~ f ATK2.3) - - 0 7/250/27@ " Jj f;f@ - i ik 7
+(7J(f w4 )(F ﬂwb)
sl Note S L= QB9 - 2bGT - DAY
0t - gD o+ T - I Qs + 7 i
$ - Ly + 2P0+ QEA Y - 5P
0 G - i§ G- G E -8 Qe + T ey
T Tylr epmsin of K it #
K($.8) = K(4,7) +2K)(2-#)+3K) (&-#) > /
G- #)E - + 2GR (37 HZ KNP ]
6< +;’,(32@-(%'-¢W}%O(%‘-¢‘)+5;;<@(%’-f‘)(_azfﬁwy(gsz
(KN 2N E N E - #)+ Gak)(2-# N - )£ - #)]
56205 (22N F - F-£)(-#)
t40035(2 - #)NF -FNE-#)(3-#)
C 490373 NE - AN F-£)(F 4
+993;(2-# )& -#)F-#)(3-#)
+ g (2 E)F - A2 -£)(3 4 ]
WA - -Gx2.F-5K 2.8+ LH3K) 22 Fof -(ZK) 22424
+ @ KAAEDBn 0 Prith 9B 24 B i 28 24 BrEP)
by p m{) (7/ 2 AL 2 A aE +2id ) ¢! ursZ_ngA‘ﬂfﬁ})
~i3g; (AE K H 2 E) - z(@w@@ 3 )
g TEGE g P i (D420 )
g5 (AFHH v a9 W )= R (2 HE 3w E)




JA0B 2 ag (Ap B 2# R - RPY B P - Bt
r12g, (1 AFE WP AFF ik Bad FHE D E

' / A5C - Z%gy—(%@é#)
= ((75/; /Z;/?; t jxé)'%%j“rf‘#

Thiwe. L= g7 G <3P wig (D% - 222 (1)
-9 (AH K v 2w )= D g (24
gy (IEPL 2SR PE) ) By gl
"%y (LU FPad+ fFHE) 5&0@54/

((jff /—} * /&)%%Wf
(@9”?5 7@%%9% i
gy (F- Gt e ) (F - [ #FE)




Week #
24.0) = J UK eap(3X M X CM/“)
Compete XX, <X, y
G JIX op(GXX =T X)) = [ A ep(FXP PPx T X)
//Y (Y TPY) P Y- PX
-5 ep(LIPTP)) the)
- (af (/fﬂ//ex( ' JJ)
Then [dX e (3X14 X/)X“P (1) (et 5 [ cottin o8]
(4 prapagetor comecting K3 comes 0 ot o (1))
XX =Z(M’C) J/e ex/(")('f/(j)( s Cr)xt
- o= [ X op( ZX X)X uam L
2(/+C‘O+COO J[*—HOO COO

. CO +COO
05 0.
<W‘L>U 2ol J
Q + 2- /Wfs + o ng;>,
o“fr§
Swilely, <X - X P e
1A (e doomecd digons )

XD, - L T G
A, - LT M M Cipt G
p
_ § ; k
e L U AT G G
@‘F



Week [
 Wess = Zumino guge V=0 (h-v)+ 87 v)- -8
v (R AOR) 8T (GAAIN) D
of  Chowe sutebie A st L% +1(A-4) -
Write A= #0230 af - FA-#

SRV WI7N MR i
~— (A-A) = 2104 = 2In# -2678.(87) - 20 R(24) -2 1(2#)
- M ATV RATIVI ol A

A=
Take In# =34 = ifs (ee-ff £ )
\/}’w ) ﬁ]p &

~ Ay (i Bp)) 22
L)&jfpz&“/@(ﬁﬁ 20" Rl 28" 1u(2.#)
B A N MV IV G DAY e Y M S
= 9 (h-v)+ 8 )-8
) T(ORAOR) i (AN ID
(V- 2+ -2R07) - 2R29)
v = 2 (Jf-2R088) + 2R(24))
T = —f_; , f“f:; =—f:
- (2F ) A= (eh Sy
D - f-21u(2# )



L= ﬁ D# - U U(;éwfz(é/;é/z-r)z
(W (5% #  Df =(3-4)F
Fl Ve 5o that L is i wer #— € F
sol + Note Uis i wder #—€" F

7er we Z, 8 . an/er %ﬁ (x) n/ f ng D?Z
Sine §# - 0= SLIDA[ up%)z SE - Sud - 1w S#]
f(575 —V%
+(2 DS Pt St (U ((;«7&)
/Mf/fes o = g« (77’*5%)74 _M

)[-
! (G 5y) ¢ + V5G] #](57)
At - Q7)) ((gr+dy)
N
equation of mrtion
Selve L(Df’z)?ﬁ‘ 722;(!/27’5,)=0/ W@J@{ % - L
(L}wn %ﬁ@m}% we AW@
Y 7 (m;?é QT - BF Q014 )

\

\!
)



We@é (0
’ Cansi/er W(X) = /Jz X/dz' X 5%%) l%m‘ z%»re /8 emcfé»/ one 5a/l'fm
conmc%iﬂi each /pa/}’ a][ cm‘/m[ /aoim‘S.

2nin

(D][f Cm‘/ca/ {Dz‘s : X; =g k1 j[z/}’ n=o,w k.
0(72

!

)( | Y l. 3 W /]
T L W (%) = ~%X:
A S LY
0 . 'x¥ 0% i o
° Og’é ®
Note W@ = fo, w21 £
— 7& /vre—//mge/ af 14 7%&# connect /hj 7(; WL’( X; S Y/
7

— @Xaq‘/g / So/n‘m.

(Su/u/wse A /ﬁmz/n 7/},47”1 X%{ +o J/ maps o W(?C;)O M)/iz/l l\/‘ /

2nl i m
thon the /sz/z must contain g F% v e ™ Sy com m-2it1 reR
2eeEm L) 2EFIm 2l m
However, 1 (v & 357 :(ﬁ@ >~ )re *® & Wm0 —— )

\/
[\t
e

-



