HWi  Soluityont

>} (FW T7.08)

N V
i L 2
LeymE 4t - deE Gz e o0
_ oL -
«) pr-=-8%— "l

H=Zpg-L=dmZ gl + £k (pu-79)"

z
s ZPE t ERT (-7

‘:D Rewr‘s-!.g H = ';L;'(mZ) Z a’%

v 2
1 - -
Tz Z 9=0 e
M ot = s
lake a—o |, F—>o | Y > U | 2

For po Petar = 2Py = Z(E)2g = fcmwfx

= “63 - 0-62 Coowmentant @55{;7)//

ULy kee - T



ABVH%) ST*m
0
%ﬂv‘%* @“Lhy*“igi - hZ 2%*’
” 27 ox 3 Cogrony ~ BT
h* L
ﬁ/ﬁ“gf,ﬂzm V2¢¥+UV* = '—#L}L‘g%

Caronton] momenta :

e -
3%/ /ond  Gnm : ¥

2L h
77—3-9;, st ¥ 77*:3%*2"5’1"75
Ay
2> M =ayg + ¥y’ - Z
] _ b : .
= (g -y ) - L



Si X #eodx =-o<x?‘—/d><‘3 xR swall ~¢

é'f EE P P “‘JCGZ) /4/50, )szd..ddﬂ@”f
J(J:M-’o'{'w; of e &CC—:)
2

- o z ).,
Reworite Lo +w§x=-oax?‘—,ax3—~(/—"°‘;)x

02 O

P/uj f X TR £ X,
7 -

O S
= :%/—-w;xwx,) # wc’%‘x,)=-o<(xo+x,>‘—,@<xa¢x,>3
_//.—%)(—wsz-—%,)

wol g
O)XI
7o R

)

T N 3.
7 Wl oeolx, & —axg —gx3 f (W0 - )X, - (-

z

o z s
RSP P FYSPS PR
Since w0, + w0,

W= aO: + 2w 0, f d’(ea) =) co < w; = 2, e,

2
X
Ao xo = atcodiot = -l (1 + cR2e0t )
ng a-sdﬂ 3ot = ff;’ (3cmm‘t 4 cA 3:—0'6)

: z 3

> 7l 3.——%3 - ___“td(. 2ot "'.i"a@-
B X twix, =~z = TF et 2 < 4 GeaBinit

" Q“Uow: aaﬁaqw"é
shminat coget fopmt 33 3 a3

=35 "'———q_é- 42;@0“};&:0 =5 w, = —é-—,éw

o

s ® @5 (wear tn x|, we ‘ud x, = tledendwt + gcwdeoqest

+ h(e)

)



3
a
5 CUY\‘VAJ D) %, feog X, = - —Z,L@' Ca 3ot

X = Lleo)era 3ot 7” ~ OCe)

3

D (- w? +wl) ) = -ﬁf

a %
& X,«‘wzx, ________012 cog2 ot

2
P/'ff tn j(«»)doﬂlw-é = ("‘fwo" <+ LUy )\7(@) = -

= j(w)-—ﬁ Swo)

&2

=, X =*'§/“é§§) "’“"7{:( ;\)‘:"‘2‘0"5 i (féw)"‘”e’w'ﬁ

L g o

3
=

\

2



5(2-—5)(,3 4 \;(:‘f’x':f"'ib'f
Stee X,y > O % < o tr aff fime. D X(0) 5§ maximumn

y=c(ex-2)y

c

= f xee=od< b o okl 3 jowo

I xC) > ble D YEIIE O  eohen X)> e

alter Some fime

= y/(-é) &0 w/X(-é)< i’/
< ///

6. X + LCx % tgcx) =0

D %Ty- FOD Y= -g00 Fey = [7 #ewy du

/

S =y~ L Feo
= =g . X

- gx) = XFCQ

= X + £ % + G ¢x)

JI

Qe

D) GO = x Poant P on Lienard /9/“"@ > drection of orbit

= afy/dx

J

Conatridetion - p"’(Xa, y.o)
=y Q=K Fixo)) VR en YERFR) and sume x aal
2 R= (0, F(x,)) VR e yeands |, and same y a4 R

— _ Ye=F(»od
> Slope of RP = %o
- Xp _ _.3(.?30) e )’an) d
D duection ’-‘“"/ Slope = Y Flx,) T Y FGe XG> 6_(5

K'} y‘V’



e &= i(@tﬂoﬂ) —-cng

:XC¢-63§1+cx3 ({p—-cx)
V= -y (b-¢x) + Cyx
=ty b-ex)’ 4 exy (a-eyd

@X“—"CO,OU ¢ a Scxo{ﬁ(/e, i:ao‘m—ﬁ,

ﬁ_‘_‘?)).&= X(d'.-—dﬂ) \I/:—y(é—-cx>

%(X=o_,g=0) = O

(}(xzo)gz o) =0

- o _a,
) ii(-o 5 & Cy....o i Y A.:
Y=o b-cx =0 = b,

w0y Ay _y _ Yy (b=cx)

U ol b-c¢x =

> T°Ld_n( st =y =0

> adny-oy +bdnx —cx = A A s Integration

congt,
Small asdﬂﬁéﬁm : 3: X/, + % , X = ._z.. + %

*“-'72=(—§'4f*z)ca,-— a — ¢

£) = by +0°Cy9)

y=5=(Z+5)Ch-b-cyd) = -ay
= 1.z:= -—4,511 = 0():—2—'_3?;-‘- :ﬂ = [= 7—;—-—%-//'



4% Fw
Let V=u+ U U =eomqt. , & =~-Vg
p-=pot i
3 P A s "
5%t Ve(peey)=0 D3zp +p, V& +f Iu +~L/V/o+2.l-‘?ﬁ=<
2
’éfcM*"'Vl’-‘-‘"ﬁVP let  P= ppy = -'FVPa—";v,o
5 z
—_ag_—&&wtg VQ’=--—O—5V’” '
9 /\,
P (ot V= pvei
=P 3_¢+uV)i:-—{5;(0 by Vou=0
P )2—~ _ er s >~
__>(g€+uv _{-ﬁ(grcfuﬁ’/o
= -c* 9.3
=2 9*F
£ 2 _
‘ ='>Z_Vz”éz(99}fr—cv>ji=0//
O
7S JzVxy
) Sce Vie% =0 D po souwre/smk
S Aield Wne  dees not stort /g end  unless at
ba\mtld.v:.i
b) .I . _ - - =1 = - diD
Seﬂﬂo}b‘éc Flvo : 7l k(o > PVP VA VE 7’5‘
?Dg%*_-’.-f_lj,_ Vv = - V4
[ = 2 — o2
Cur| = 5.2‘§¢Vx(_l{xz)-:o =}§_—£:Vx(gx_§)//
e) lmom}pness%e* %% =pV Y =0
0
5t%



ay

45 [ Se+ypt, tent)
ed) Cot'd '  Resall ,f
WS 1s="

Change o 3 plmq Stune {lusel element :
= 12 v)
§3= 3Ce+unt, 445t) = (e, 4) = (m4¥ V)3 M
of ¥
Wi Ao+ RHS = 3-Vv 15 the rafe fffcha.vge,/\g(/wgﬂ 5_

=2 3 Meve A ‘z'f P‘tj‘fdu‘{ a.‘HMhG& wifh. fhe ﬁul‘& (mw‘ujj «:/ \_/)

A) For canpreadt ble {lovo %%, i o
&p"'-‘*éz%t=+;’svz
Sice, 52 = Vx (vry) = -v.V% ¢ 5.y + v (Y )-T— 3(7-v)
@%’i=§w- 5 (V-v)
g Vv-vp%ﬂ"

> 5 (%) = (540"7>V~//

Thua, .5/,3 93 the guanttly fhat moves costh the #fusd .



q.27 Ewler E.b_aa:f‘raw m m-[a:{‘!/lg famm

let oAb = Sz and e ek tu c\cf/iM(f?GaL/ coordsnate $Ys.

"\
(&3’435’ 2) — (:‘3:?‘1')—9-3'&) 2-3) ’ @ 4 Vt!lfd.[ =7
> P Can d[o
I{}M'- < sZ v o+ U VE = - -+ -t-ﬂ ;
Bttt g e ~ = dm,b tedo| %
" vector-~
T rena-€orm uefac,‘rf.y and dersyatives Torm or oAher
coordinate .,
Veloeit y - Va = Us
Vg = Vg + ) EY~)
VE = Vg
Dersvectives - Synee @l 2.0 SA€ 3 d;ﬁ = cfp + SuAL
Totel detlorential of &#{MVH £ =
of of = of 2 - ferm
d€ = /9_45 ).:s,,s At + (55)95,-,5 £S5 4 (ﬁ 3,4 Adg 4 ... i3
f?m/:zfe.

7
= ~§+J2, ]&6«5 + g?_,)p,t Az f(%g)‘a{_f’a(?a g

2f of _F) of of
"%,.(af)?’ il “); ol (58)y = 9"5)9‘ )
*"?’ec.':"!'mj
A A A
Wogma! vweetorq Cx , ¢+ Cy

d A Xﬁ _ A * A
e neaed A#C¢ =-Cax , dgfs = @4 /éﬁl—a%k = —



wr‘:finj the eﬁ._ ft amf-'mert'f Lorm !

2 Vg © \Y )
w1 FPIHS = 5 Vs + vzg;;va,- t oo Ve —~ 2

T '
» A\
§ \
_Mg{f@ tonme. Cociolis Lorce centrs -ﬂ:fm/

L) B Vg © o Viz Vg
y-‘. LHS = Q_f‘ V’; + Uggé-o-\f?‘ + .;_?9..; vﬁ S0 V'ESE U? + ‘:‘:’.
2 o 3 Vg 2 >

VsV
+ ==£ + Sovg

&0

'a Vyp 9 ) Vs Ve

I ;’;V,a L e R Ryt wly,

PK#-"@ fhese back infe vector Ao : v' = (3, ¢,2)
g%z’+ VVy -l +2Rxy = -AP ¢ £

S V4 LeVy = —ﬁv(,é. - 4 ZAD2) - 2Rxy £

=- V(2 _ Limx?*) —232 xy + F
‘~\ A A /
T=g8¢5 + 26C; éon?-l"wn)



S_E Vxv
2 z
Wrtg: 2 Y% + Y gy’ # -y xUsy ":—Vé)fp-‘,fjf{_),xil)
=2 xy +of
Take cur|

9%£wax(gx§)=~QVx(,ggx!)

9
2525 =

Vx[\/x(§+2£2,)j

For- s-Fea.o{.f lovo, X [3[ <« > 7 S)

A{SOJ‘;':-O > Vx(VxJL)::

&>
/‘1{,-{~>SLVU vv/z .SLV//

;na.nf"‘ﬁ;?& le

Recxll .Jl_\=>.QJ£ L E 45 e votatim axfs

5
[=VUxy = ;hAxyv 558 = +0&kXUs

V. Aas no varsation rx./a;@p +he

@
pof.  ax$s
= v=\_/_(x,3b',-6) henee 2D

—

e non-steady > % o

“Z»S}'VK =2l »43 '

v

a



q.27

) Comt'd, -w kv = 1Sk ky kxy
- 1?:9)[4.3 (IT’E)-‘L"E Vi
|
= W= 40" kY /L
A
w =122 ki /k _""ilél)_'k//
Polarization < Shunce whkxyv = 2t ‘ée"'
A
k"\_/ = ?\_.,/ —> c!rmm!mfy fo/dw?iu!ze
see p. 4l of Landau’s Fresd
Book .
o
Phase ue/odﬁrt Vo Tk
=40 220k
k'ﬁ-
éqrvz,p vg/a-(,q‘i‘j v, = g_-n_g_ _ i/g/ = w = 288k,
470 T AL ke ST R
2o .
2w _ ; 2k
Vjai N k; 2)(1,[1— - —'E!: k‘; ]
EONEER-)
K
ow Kx ky 26h [ kx ks
Vo B bl 228> - THE S T | T
) ky k 26b 7 kyk
vy = T 2 (- Bl = 2R (R

/



