
 
Lesson 6 10 10 2022

Classification of 272 linear splems with matrix A
diagonalitable

È Az A diag 2 2

Z o Zo Ye zo e
ta
zo

Xs 72 E R da ta ta da Fo

L
o e a

2 ER Va Va are linearly indep

Zo CI Va CzV2

e
ta
zo Eta CI Va Cara

Caltana Creta
e tare III Ita va

repeating the argument

È EEEE
e tv i

etto e dato

etazo ffelzolicacht et

From the previous formula me obtain that

If Ca o then q zo C e tatua e va
invariant
eigenspaceif Ca o then It Zo 4 l

di
ao invariant

eigenspace



direction
iii

A te

tg to the slowerdirection

0 e 7 71 in

V27

A Xa d ER da da and 72 0

In sich a case

Yt Zo E Cava cara Ca e Itt cava
7 2017

a 7 D da
Tt it

e poi
A da da ER da da

In such a casa the eigenspace corresponding to X da

has dim 2 Ed All vectors of R2 are eigenvectors

for da da that Av da U K OER



In other words

o e dato k vera

i è
a 7220

STABLESTAR NODE
UNSTÀB sè nope

Il Eigenvalues are complex numbers AI if
a LIB da L IB
From linear algebra in such a case we can

always take eigenvectors

pure
aria iftarV2 re in

Moreover fltErifalso Ca and Ca are

of this farm

page
4

Ca pe il
Now we can write the Solution Starling from
to at time t

zo e ato e dato

Fiat
ca dat is



Eine11

I dati E

a Iitouth
IIEuler's formula

DI Periodic motion u

a

STABLE

ma
gesto

t.ie

UNSTABLE

µ zo Ca e test C e tra
getta tatitpputiwy.ge iyeta.it

p
a im

eiyetgitpqaaege iyetg.it a

getatilyttp cuxiw getae i'l't a int



get costyttptisiniyepi Catia

Euler's farla
get cos y tp i sini y tp a im

getalcoscritatisiniyttp litio

i getalcoscyttp isiulyttp u in

isiy tpusinlyttBJWX.net
FIFI p a asincyttpia

t

aaaa

tsvuwÌÌp
with Coco yo 2 3

se A

detta 71 O 777 G O

Hence da 2 and 7 2 3

ti around o o the unique fixed point we

have a Saddle da 70 da C



v2 eigenvector compito da co va _I
Va eigenvector comp to as so va I
The corresp flow is

q Cz Ca e I ca e I
we need to fix the initial datum to

if
2 3

a ca 2
la 1

Cz 1
Ca 4 C2 3iii

iii

sect e
rt

e
3 t

SADDI

BIFURCATION DIAGRAM FOR ZIA Z A 272

DIAGONALI Z

A
e d



In order to determine eigenvalues we study
XA A det A 71

a X b
det

e a_y

ad at a
2 Cb

M
Efd te

tra data

A tra Gaeta

we need to take into account three diff Cases

A D ltrA 4detAsoi2raleipevalnes.distint

A o tra I 4 datato 2 real eigenvalues
Coincident

A eo res tra 4 data co 2 complex agevelies

siaMoreover

Ha IATALE HAIE
D tatta tra and tra I

are Latif 24

Complex eigen for A
da trajE.LA irjfI
Itta data



220 72
A 20

Osip Leo

da 72 0
iiiitiiitiiii

SADDLE ABLE STARNODEI
STABLE NODE

X X


