a MATH 4104 (04 Tk 0.

) f - [_oﬂpnf/l\é —/mns[’mm pev Fo (pﬂ 7‘) 4o /%E//) ) /)
will Aam_f E_-é)_aa./)ﬂm)uev Vmaé&a a/LZ_p and g

an_ackne yoaria bl . . o
ocall . 1hat Sfor an.. Fo femméﬂj fcmc/lon R
| '/)-—‘ 37E2 a/?o/ So - e el Lo -
9% pera bfgenc%e fmnf/o'rm R S
Bayﬁano(}m , f 571 Z = _93/_5 | -
. whee G(PpE) = pg-FalPh 7,7_7
——Zdl F[P l)-f) = Pi = Fz(P cl'l:) .,.____

----- '>P27€’P

| ng » (cuwmcwl beccume d’ Ew'\ }22 W—Gd 19

 Fifget)s "8 p _% N
-0k - _

OR Stmpy e PC/LSSOY\ Byadwt) | .
: £Q, p 20 2P - 3QYP = 2P0 ~ g (“ﬂ« =]
o . hEq p p }‘L ‘ A




am@%g% Tulk2 Sclwa

Fro S mh\\;_&clt-lxllll

. 2 2
> [l By CEE
H | e = \»w m.S% m H A,Sm\v - \mwasmvwm;.mHmmS&
L mq T o |
R L= m , ?S% +m54& \wxu .ug
“Se  Ha=1 =2 x.;\ - and ma; = m&

VQE% a@n\\hrﬁn

,, - ,.m %m%% o nar im;%c\ \Sm\mﬁ@\ x§aa§.

= 3@ w@N +IQ Qe — 39 c@ ow@*w@w

_5:3&”

£.P,P,J= 0
and- mn,...v mw\

M;.@n»h?wno.
w@:ﬁ o S

M D§&SMN:§ %\

m\..?@ v %ﬁ%&é ) Ql.u‘

n

5 \OM = muh 2
¢ \vm .!. .MA @h =
2P > 2729 79

- \Mﬂﬂ.ﬂ. Qmw

as A€ ﬂxt&.c

. hr\NC rem LA AN_U %\m g\Qﬁ.s q-

R, «%SMNV = J:8,+J.62 +mrov?wfu.pv

=  the A actions are gaven by
T, =0k = T +e

28 8
%:\ +he now n%%m& are gimen \wm

: wﬁw = £, + mua

%o.x\ﬁ\m.@*? - %95.\\*%53 3 \@E.w&\gwm& 0

.\ V.,..l .r .., N
.E_N&_,,H: ) Ty edg +Tovel] ;@is@m;_v

_ ’ . “p. xyc Q,i@w € .
\,\Rt lire Rm\::ﬁ \P}Sﬁ Im 1) %_u ,% ks Q&Qm

...N\a% ym cs _-Ehm 4\6-\&38\«. 4&& £ N.T::. an.. ff.o. ‘
msbws\s we pemove

| ,_Q>§L§H_ Fhe 93_v§ Si<
Mw&: _|4L+uw4m w.._m on

e Taeol . t\ss =
Q\rﬁaé WP cwmi ..... , U
) \(Imo,, ;6 L 2 canndf mm Eie%a\ fmw \m\ﬁu
b\m\ & an. G- ~ 0 mu., _1. ot

m«:a\ Qm by Q&_ small ;R\Qb\%

R ‘L .




ch) Use mahicon

Q ] = ? Jor 57_27-_.‘._ q>2 = 72 .
P{"PI /l :/)2+5/Dl
[/ -5 o O I © o ©
'4:(0 Y, 00) ==>/4r’(—5|oo>
(v O —706- oo Iy
o o 5 1/ | ‘ o o0 o |
T O 0o | 5 o o |
A‘;-.A ,,'A O 0o ox = 0 o 0] |~ T4 a/brequ\mé
1=-F 0 o0 -\ 0 o0 q&
- 5-k oo 1 o0 | = Canonic

Assamm 7%2 %S%WMaﬁm 7] Ztmar

( Fafe) e (P') 8l

-y [29) Zgmf1s )

/ AC \ (7 OT) :/A Ve B}
o B g o g —AT 5
- =/0 ABT)
50(/ BAT =Inxn | ("BAT 0
ad A" -1,

= %mnsfwr‘na"hm %) cancm‘n Ccoe

| BJAB:INP = A o B (A‘)—L o -
- W = (A ) A = =T also

So B_ éq“ 7”‘% a canmo/ﬂv/ 'ﬁansjﬂmfmmém |



4

5. Y= T2+T, +e(@+T) b, + eLs

I I{/ e=0 Ho (I\',Ip_) = liz;’Iz 1s afund}'m # e

| the aclions - A
(onsider a h4“"“*’"“1';‘1\/ _ha”sfl‘%mailm,fz remove The ovder €
| (Emv) - 'H‘(II112’@|3=> CI;-!—IZ)Cm(Q, —rI,Q_'

| genby he genealng funclien -
 Fa(0,T) - 36,0304 € g(0.,T0)

A/)IQMIL=B__F2:JL+63 MJ+L:3_E2
2L, 26 EAp;

/</755)f;) mast be af“ﬂo?;m e Jo by, | |
SMC@ /’/o/IL) :I/7+Iz | =‘f2: 465%,)2_} Q2'+ eg)_g)
- m4%M[ ;/0m/§Q/éa) ?(?;435)&Wga“f;2;..

DK TR 2e30g iTaveds + e(30T)w 0]
| ) . b&l 392 ,

, ,; - o)
S e can che § o vemone T osalela fom.
\ Ly w”{nﬁ | QE‘QQ + 3G 4 @\*37_\6%(9;;()
1 ‘ : ' BG‘_ BQZ

- = |t ( = “GJL_}SQQD@f , then the new
o Haxm\lr@man v Oe) o;ldc‘ppuncﬁm = S oy\\\/ |
“ Q—— T 4\ > N\ sA‘cu\'bs
_ \< \\."\ = N0 1, relN, = AL&?%\?:::\JU\W
s T,s T, Sl s LT,

- | | 23,
Y ) sb%\/\i\\\},_mdhlrwt}zd T,

el

— e e — e —

Ey +the Peft\:rbma | ’: T{:é”@%{é)'
; Hamddony an  H . “‘9(9\

N also Fhat +M1cm.quzncﬁ %‘.—j—; 1+ 2], 15 also changed.



5

_,[’mfm s (mb+nd,) m’ le (mcﬁ-fncﬂ)/s

M&_Ho f—n&/‘/o~0
ar; . T,

_;} /—/D = I,'zfﬂ,ll = @W, = QII +3I2, 0170/ wz""gIl

or ma),ﬂw}: =0

Now @28, 50260, - J/@m 20,+0,) + sin2 (0, ~&) )
/Zwmmaw at ,Qa/,'f,?wz O

= zz,+3zzf *37, = 37 m/g'*ﬂg*o,

Prmar
 Also anp, - Y (cor 20, +/) => fma:’zncw al w,-
—] 22,#312
7o wmﬁ/w& p?ﬂa/a)’a/e/ prevem ances  amunie thet 7‘&

/ermy re20r1a Cos (mo//ﬁarw WAST&/@J 4/76/ So #\4 ,
revonance. é_m/w can be nemoned éj a /zzczricénﬁéf Wﬁﬁﬂ

W ﬁ J@ +:f (92 + e(g,mzao -1"472) *ff;z ca)ZC@ -@,) +335m2&)‘
= I, =dJd *e@ZSmZ(CO +0,) + 25@52@, ~0,) = g32cer29; )***
I, = Ti - e (925020028 -2 .9m2(&.—¢92))

ﬂw m}%oa/ucw e l\wmcmllézm/) af s*zcmc/ orJer ,
L Fhe fom. 54 208,48,) st 2, 8y) J%Q/:qlco PVIA

sen 2 (2,+8,) cer 209, =L b 2020,40,) +sm»zo&) :

S (20, -20,) cmz@ - ‘é st 2(28,- 8,) =~ 5020,
—> A/ma resenance condibons
2W{+W2 =0 d/?f/ /(}2 =0 |

=  2(2T,+3L) 13,70 ~ and L =0
> 7I#61:°0 and I+ 610




6

7 a) H [@L )Il) = ole —fIz +€ (Izo'—f—zl‘j‘zz(a(&, ‘ﬁz )-fIzsm@l)
The pooonance  condition pr anoscl Hafzia; lem o the

ﬂwm (’0)(/’):9}+ ”2@2_) % NwWiti,wy=0
chare w,= g#H =2 and Wy, = gH =/ =2An 4n, =0
oI, 5T,
Sf/w s /Wa/ Wy W, an onsturls = peponacs andibons
are. always Saaf&e} or naver Sc{/ﬁf&c’.
Fer co @,—@Z) Hhe  peronance condilion o Vuwefsat/)fuc)__

(&) @2 i . o

————

Howver Hhare will b sacond crder rescrancs with oscillating

'C_Qf'n/w af’ ‘H’tﬁ PC/fm wH (@, - @l) S (92 = 5“’1‘/\@) *&K)Z) + S Qi
The moonance  condifions are (&*\ 0 ¥ Q:O)
asa‘uﬂ nd) Sot@;fu!‘c) )
b) HO,1) = IT.+83, ve  I(cr@0,-6,) + 0 0,)
- ,

P”mey pesonanc  condli bion Wa@m af ‘H@ pa/rm
Cen (ﬂ.@,+nz@2 ) b New, 410, W, =0
,“}el\é w,:l > W,y =2 = N, + th:o.
So +he lerm Cm(ﬁ@p@z) o aiways reronant
| = He s %Ms‘;mlly ot?g/an@/aiz .
So thiy Tum  cannct  be remowed 197 o Mow?der\bwly



7

B a) HOTI) = HA) +eTamrwt

Consider o near 1denti? ggmrafw wncki om
Fo(0T,t) = (93]+e G(@,'\Tﬁ,tf
dF = T +el and <f{>=3_?%_3.=(9+ec)a

USU\S —To\g\j‘\c‘/\r enes
Ho (T) = Ho@) ~+ QHeB)edl + Oe2)
. DL Y}
= . the new HamiHoian 1s

K@?l&d‘\;fr)_, ’;.ﬂ = H(6,T167)) + 55—‘:?;

.' | = Hm):re (%@g&@ *%if‘t + J con u)“i:) +0F
So Y ouwe chww Q= -3 st thn & orut odern €
K (4,34) = HQ) = +w systm oapundion
| aPJrMa ackien cm\)/‘
: ere T = I.*-\ 6%% = T s the adbion.. .
b) Ip w@) A -w the method dovcihe above works
 with O\(CO\E ) = _~d _38in (wt+8)

(T )+ w
However'y ©@) =-w por some To the resonant lorm
Canncht b.% ’_:Mm@\i*@c\a Then -anmsjl:wmmﬁ R ro‘,*ofru;'\g coorduvates
vie Faz T(0+wt) = $= Q+wt , 31X |
S gwen nse To pendulum  Bhe helaviow war T =3,
Th ,,Dad‘ Y T= o e AT 4he new Vam Homan - |
Fo= Ho@a +e ((RHoG) AT+ 3o d) ~0l)

>3
han a Srzpcxm—‘[/\}\x and M SiD e \
dT]CrQV\QY\‘!FLM OE[AM+ LJU\SLO- ysibe gepcua;'y\x
vanablos - mustibe S .
C Boughd  heide the N —
sepaa Mx  and  oulside | \
Hhe SAQPMJW\Xﬁ Also - © ” zm <

anr wrth the Penc\ultlm'
thene  adion angle vanables will wvdve eMvphe 7Duncimfvxl



9 Math 410 4 Schhs H Tuke2

..Nm\ AV\ = &4 |Mh‘m.~. ane/ &m.N, -
be new &\ww& _\&\@m&m& - Then 4sthg an N Eﬂ\ww .

\%\5&%\_ F (8 S Zy=2b > =
MWQN\ w«.\h -
%%ﬁ 6,736 wd w,\. 8, = 5 = Ji 19" mm& +7,0,
S, I,:3R =0T, and I,=8%:T,-3%7,
36, 36, ’
= rq. H,. and uwnHu.* u.n
2
\Y&Q H (¢, 7, v rq_n + 2T (To2517 23))

+ € pa_v_
Since Fs 15 ot \x\ebn\*\\ preaert 24 =0

= Hp. O ie T, 1sacnshr »\tsgu\as
=> I,+%l, - -
Q Wi, T, @p-q_\v € o2
eIy S N L
=T .lN % 4.._,_ = € mup u.\%.|mmSPAT
So ot b= ([@32-Ty) = *3E
and the .:vm%gg._m«mwx w) mt:O 4 2e

The Pown care Zo:u E;/ «E a shdboscopre wusion
mfnv,»\H,/ ﬁfo\ﬁ ﬂQ&.ﬁ\&l. Wa%.uu. Em, H\.CS%

ap +he
3
uuv HM» hT,h 0, and ﬂTPh@p\pﬁ®~
FalOL,Ti) = 3.6, 7 3218,774 3
DL)FW H—|.U—I\N\ 1, IMQI \.M. J.Qu\lwnﬂn ﬁgmyﬁ.-ﬂ

Iffuud A, Vp/nmﬁSwmﬂp

10

\g W&g @ canonycad .\éu&.g\uskwg

1 = & \b\ = b % = L._l
I A = (ol s
Such 4\\5.\ .
9,% *QNN *NNQ\%N han . no crm .N&SSS\ ®, &
And  pi2+po 2 PP,
then i Hhe haw vanable 5:3 the Harm Homan
E,_;h wn\ugr_m.
bl y A= (2} & UV ; Q
Now pi2+pa" = %Li_ D s)
=(aP +cP) (P dP)
S(a#b)P, +E€+dIP, npcrbd) PP
Se we requue ac+ bd =0 @
Also- Q\miﬁhffm\m&@
2 N
Q\Q\ -6 Q, 2 ~-c@, te Ak (d@,-b -e @ +a
«s&&x @)+ (-c@, +2@,)" +2k[40,-b0)(0,+eq,)
E. L) ?\»2 -2edk ) O + (b3 ata-2abk) 0
,*xﬁ\i the) ~2db - 2ac) §.G,)
%0 \ﬂﬂkm\r«\ NM\«Q\*%N@ -Z(ac+ Q@& =0 @
W@ = ,Qmim& =0 and ad+be =0

So now chove %ovmh\&%\u &3\0\» thot m“:»b\x\\,
eg a=/, b=t/, c=7, d=/

kn / r| =) %\H %\*&m

/)

%H.\. / \\ H‘M\m}*\wv
2 -1 .

@z =977

Pos £ (P p)




s (28]

.;N.m mewl eMu,v

y

= @ keD)  + QF(1-R)
2

2
prept = (P

= H, +H
whae 1, (@, P) = PP a @r) ] Bolh
+ + Simple harmon e
and [, (@, P,) = A%+ @ -4) osallatars
l *\ N

=

Se H = \u_N * Wp + - @Wﬁmiv +®|~em_|rv |
A.
2

Nvm..,:u_*\ub ..\U~P+ %%

27

. \wx aclyon &\m&m vanables ane \o\h\ W\mm coords.
P= &I, o6, @ BIL, s 8, for Some

. b«u‘\m.
\?8\ Ny% \& =/ hv.\\ml\ @8, %X . b, +m>msé_u_
N\.EC \W lelm .MH_

> A -

z

Also r_ \&»x&@ *m \fcmsq%\H\ \«\S\mx u\.§mh§

. QS\\
So  p= & = x* = uxﬁ?iﬁ
VR+l 2y k+1
% Qf.;+
b_ = 21, :ﬁc_&mS%\ ,\m~ mS.P
Gr1)t

Y]

(- k)%

whoe L, = 2H and MN;N\.‘N\.\N )
v Jrk

121, :;Exsmsmbux Gmn 21, mS@N.




\2-

w.G?I [ a). . Find aoﬁm;myb varables feor the biriar oscillatr

H. = ‘/(/977‘10 9% |
/[SSW H(T) +hen 5/ cmwmi?m ¢a~’a

ol - fapdy - //’C’i’ @ﬂ

AP
"4,[@-76[) wgldz _;&?cl

- where //a)-wig,}
= 7 :7%@/\/7:@542 @z;%
4 7 77

= SihUd =Dy- 0_>7_0 U= 17_977

T 2w
= H=Iw .

% ' __Zo = o du
= 22 fqe’n de % ST
77 : .
d , N e ==
N gi;*%i/[CmQM ‘+/)a’u | :Z#g)(‘s_l%zu +u]o | _g_

- Now She Wﬁnf /’ma@m f(g,_I) saﬁb/@ S

and P05
P 92 2T
. s 2 .
=S = p l/ﬁ:‘/(I) -w‘)?z dg

let 2g = swu #zm dg = Jo# cor u du
= 23S = /c{a = arc Sin wq
3T Jzw

\/z:r stn O R Y
w



B
@1l

A_A)__In there new r/m’labé/) - H

ﬁ[&,j) = Iw " éP([%Sm(ﬂ)l?'

% Tw 4 epdI*snto
5

A/ozd S;mzé’ = (R~ = s = 0RO -2 b+ ’

o é"ﬁ/&;f (7,6))

O\wm

- 4
= sz/-ﬁ "4(0)28 13 -
| B

T = Lo o Tk -4eonsd)

wz

/VW ,507% 7%! OSC/ //aZnﬁ Z;m are /mé' moy/am'
. /ﬁm/eo/ WFO so a rnear /((,/0%7/ 7$zw mma%m L
 Shoutd he able T remone them . /g I) —> (+,3)

’;,, chone on s genwedng pandbon which sore-o
s the nlzmlx/v | W jf e hM
Fl Iz :r) =87 ,i?q ©,1)

7%417 I ]—/— 694
2 9(9 S

(j-+e__4)w +____7£> {Jfé'a—(g) (Cmgl@- )
- wJ +€(w351 -1-&@:5 (Cm4(9 4C0’2‘9+33> O@

u)

{1 j§

= 036 + pTFnds -4ewad) =O
e EA )

/[/0@ e ccumﬁ rmone . 7[/1 /7(/)70$cl//a /7 ZGLAW. wl?%m’]l

o du cer j a ékm s w8 wheh will
bounded

net remain




K

G/ _b) conlmus J - |
o , (€6 T\=__ =" p 3-7- S(n40 ~ 4 5106 IR
G(6.3) Fr ( pal )
. \

Then L = J+ edb =j’~__§ ((3054@ 4@2&3_

20 2w

and 7§ = L{f = + ¢ 94
» 2T

Jand #/:r) T BT 4 Ol

Zw*
o only ct T 4 pust order
’ 4/“’7 ~ 7/ .‘f{)ﬂeporsi/c/n.
So - j/Sa m»s#zmvl 74 %/wmd'zmn T=H - e3p H*
.,> - ' w 2LwP. )
C;D = w 1 5_53‘ = w + 3_7@51%, .,0@_1)

= 4= l'w* %Si)fﬁ +to doovere.

©) el Z //smﬂ I @l
,, amw I- T- e p T’ (cosa,é;» Land) O E)
wd O = < +€;_%',§ (3_?‘;5_4’ f&smut% + 0 (&)

Lt@phjw b ovc)@r.e K | |
. 9 .
B A R
B (Q(H,w,t) = (w+ 3@_44)& b, +%@H( m+4> _QSU,,MW

——



