)(l’—‘AX A 2x2 complex eisemm\u.es

P_[-) -2
Ext  x'=[- Jx
g8 -i

(e
A
aenval. . X =2 = A+ L b= AN+ T
Egenvol . p= Aet[g oA (-1-4)
= _21,1 - b8
A 24 = -l 4y

Fa.(,‘(.’; IF A s Y’GOLL, V an EFSCV\VCL. w/ etjﬂev,\ra.L A

qu—

(= V (S an e‘fﬁ-enuec-hy w/ e@enua\ue A .
reasen : Avz=)\ vV

<= AU:AV:AV:;L_\-/

Eigenyectr ,(ZW A= -+ 44 (piek one)

Solve (A— ?\.I) V =0
-4, -2 1] s — 4V, - 2=

[ ;b —46] [\\:ZJ i [g] K S Vz‘: -2:V|0

V= [‘\flﬂ § [ Zsz:I [ 2°] Vi, Wi#O
Pick ove . { v= 5]




Gen san %= Cleéll+4c)t[ } +Czé-' +L)t[20]
— =

'j: U+LV 2_“ LV
N 7

Complex bpcis of Soln's

But we wart to write the Soln's ia ferms of real
valued fwr\c-kﬂms inetead (Phjsfml.lj mone mm:v.ﬁ,\,[)

NO{'Q, Soln o )(l:Ax iS X= eAtXl°>, So u'»)f

A s real and xieo) is real , thon X Sh swle

be real.
Cleac )t [ l E“L;"'S foemunl
3:6 “2(,] e' =(059+l:5\'48
—t +1(4t) O+
- o L [-(ZC] e L =0 rosO+ i@ Al

:(e Cos gty i€ s.:\@ct)) ([o]“[ D

= (e-tcosl}'t[ ] 3 51:\4‘t t L(E ‘EIMH; -|-€ COS4t[ 'p

W\—/ N~ —
Rej=u Imy=vy

~

Both U and v are soln’s o X/=AX



Rea>m1: ‘j: Uu+ltv ﬂ': Aﬂ

(u+tv) = A (u+iv)

uw't+iv = Au +iAv

= ful = AM
vi= Ay
Peacm 2L ~
N
clj: ULV C;\o"‘SC O'F' U= 2 —‘Rej
> —
'tj'_ U=t basts v= 979 = I,
] 20 d

676"\ Soln  to Xlz AX in Yrag a{— rea,L basis rs

x= GReYy + G ImY
- -3 -t -t -+
X = C, (e Cos 4t M—e Sin 4t [_‘3_]>+cz (e Cin 4 [;]w - At [gj)
e"tcos 4t e"tsl‘nzl»t Ac toe0,
= Gy [ + C, [
2¢°C sindt e Loos4t X[+)-=7 0

==

X (H) = e cos &b Sindt o
2 sthdt =) s4t CZ

st




_t [cosat - SindS
=€ =
\29\'“41 Cos 4
A
= ¢ xlo)

ot
) [J Cost—l-l,sm{:) o]“""[ﬂ)
X)= G Relw) + G Tmly)

S CIA R ) R G )

B (oSt )
_— (—S{“t:} Lo, [Smtj
CoSt



) mt
N{) - (fsit chst { :’

SNARTD
KMk, At _ Dt -1 _ eijc O sl fcost snt
e =be b - P[O gt i f[—smt Car{:J
o ¢t O
P-. L =u| D= [0 ..[,] #2
Ex 2 CO’V\'[;‘A

X, = CiLoSt + ¢, gint

Xo= = Csmt + ¢, rost

: 2
can Verify . X txS = T4

Circle Centered ot +he sn'g.‘/\ o{— ra_alfus ,Cﬁec,}
X2 .

(Clj CZB

- )

N\ |
T s amo- 10




* 0.“ circles 30 rn the Sawme d;f'ea{’\b\, So Cann wee amﬂ
“eastj" ol condittn to  check 4le directon

Easa ‘et cas @ Wwhen Mo)‘[:;}

K'(o) = AXt) < [® ;m)]: [-?J
Ex3 sketch x = [x:} _ [Cosztt Gindt ][SJ

X2 2an4t  -2¢54

%= LS4t + 6 gndt
fo = 2 (C( condt—¢, cos 4’0)
E’% Xt + @%Y = Q¢
5 ellipse conterd at He omgin

=  @axis o-‘: He eui'])\gc = Ky, X3 RXES

/\X‘b
| 2 S Clact

Cl ’l‘('z,




(X’ ’“ oo hes “s'm;ﬁwc “ axis
Rk, Hw5 ¢4 £ind axes for elipse wih tilted axis

|n q?lnem\ :

If A=ib  (purly imoginany)
V=Vg+ iV
One veal son is
ke (8€btv)
= Re ((cos bt +¢ G ch}(VRHVz))

= CoSO;"I;) Vg — (Sin bt) Vr

21N Vg

* But vz oand Vo may not be axes of the ellipse,

not when V¢ a.MQ Ve ave¢ net _L .



* other torgdvies ane mcentvie 6[|€Pse>

Ex 1 Cont'd) e:benuakue A= 0xby o a%Fo

e e_t cosdt  Siadt C\ oll; preel spira L
2 sidt Desat | |

X/[0>:’ A X(o)
= [ 2]l = %]
@ t € [o,)
O t <p

Stable spiral
(ovnlerclockwise




Different Sprr & L
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Spfro»(,
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Wndtablo
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