
8 01 28 2022

5.3 Phase plane portraits plot of
velocity rectorsofsolution curves

of 2 2 linear systems

Mitt Etat
Velocity vector at positio

y is determined by
A d Ey

today Examine how the e values of a

linear 2 2 system affect the phase
plane portrait

1 2 real e values of opposite signs
Y 1 57

617

197 4 I
Eigenvalues I 2

General soli
a Ig aet ÉÉÉÉ



in a off madeul
pplane 82 0all

a otf
GC G 420

2 0
4 quadrants
determined

4 by eigenvector
tf Ck O Sol's stay
by 470 a 3 within

quadrant
At time to o af ca f
If 4,970 I o in green area and

bee et et o the entire solh
curve will be in green area

Velocityatts't
a etf 2cal't I

As t so velocity tends to
become 11 to I



For a system w 2 real eigenvalues
of opposite signs the origin is
a saddle point

z E j

level sets of z look like
sol n curves

2 2 distinct negative e values

1g EE fly
e values 3 FA

eigenvectors

sold Ect c e fifty



I I 420
2 0

y

9 0 a o

470
Cz CO

C C o

x
Nodal
Sink

I i n

Sol's confined in quadrants
velocity

I Ctl Be 341 4g e tf
est fall

so as t so x tends to becomeA to
E



As t o o

t e
at f 3etc 44137

as to a

I tends to become 11 to 3

I Tistinct positive males
A E E E

E values 3,4

Iole 43 z Acoust

Principle of time reversal t
Tiven a Tot Tasystem 1 11
then the vector valued function

yet ft
solves

YE Ay



Why
yo ECE

I'Et A C A

Ay
in our example the Sol's to
131 are the same as those

of It 121 but with reversed
time

t get tf tee'f
a 6 Phase plane
CO

same as
470IF

Portrait

ciao before but

GLO o
w arrows

pointing
the other

wayI
Nodal
source



terminology
The origin is a note

I either every trajectory approaches
the origin as t so sink
of every trajectory recedes

goes away from the origin as
t increases source

AT Every trajectory is tangent
to a straight line through the

origin at the origin


