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Phase portraits of end order CT) systems
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92) N,=0;120: stable mode
93) 1,50:1250;970 We mode
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<enfri c=0
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to2 ①



20E-values ofthe matrix A;c.c.
U(A) =( Ij(3 ;

C =Me(VilA));B =Im/M/A)
E =(4 z3 ;

Polar coordinates:
z =V.cos(0)

z =7.z -zr.sim(8)
canshow:

v =1.r -> V(t) =etu(0) ↑-robust
Strugile)

8 =13 ->E(t) =f(0) +B.t response
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xzz 2k)2> ⑥ 2c) 2=0floor
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30 An example of a Jovdas fores

E =[ u
I

& 8038 integratoWi n =0
z=0

⑧

algebraic growth#1.Doi--z---x 1
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TEOis as UHSTABLE eC. Point
cas well as any other ex. pointi
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E = [ 51]; u = 0
eEt = [ ext #

at+]HE

E= [5);quizue espoint

t ->8

e↳
v = 0 =>

lime (10+))) =0

(in spiteof transestgrout
i.e., mon-monotosic time

opendence) ④



e.g. u = - 2
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z,(t) =2 · z,10) +(.2-t.z=10
zz(t) =2

-2 =t
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En =- 2z -721,5) = inoziossz

5



Aside:Compose with:

E =[
- 1

⑮]
z, = - z, +kz2

o - 2 zz = - 2z2

z2(t) =2
- 27

.2270)
-
2

z((t) =et.z,1)*k.(e
- 7
=e).2210)

④
check sign

Compare With

z,(z) =2
- 2tz,101 +t.yz

+

z2(0)
↳ Zorola's forus ⑥
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Q:What does this have to do with
please portraits ofmoblinear systless?

I 2

i=f(1) U.S. 02 = z(n =5.x

A:Hartmay-Grohman These 502
HYPERBOLIC eG. Noists

(i.e. Limerization aroundIC DOES Hot

ran e-value of ju.axis)! stabilityhasnooryReal part ofe-values ofA =

- 1055
35

is NOT zero 0x

All.xs is to relatetrajectories
05i =+1x)&5 =E10s=55) locally

3 ⑳canoundii) [ig"NICE" cord. Ersust.
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honez:15 it is a hyperbolic
ex pointof5 =5(0), withUCIGRY

S

then there is a sappingh
Withits inverse [HOMFOMOROHISM]-
definedin the whol of it that
esaps trajectories of x =f(x) to

I ↳

·xtrajectories of x =20)
x=5

- I

key: requirementof the absence
->

evalues of OW-axisHOT
be relaxed.
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EX: j, = - 2(z +9x7,(x,2)1 ix =+04, +au(z(x)+xz)
limescitation -> A=[+Yano3v =28]:ex. point;

↓et(,sI-A) =15"+1 => 1
=IjS ↓-monicoscillatorres
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