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Ex: prop
er nodal
sourc

e

Ex: sadelle põint

2. Stable : solutions that start"
 close" to

the critical point stay close to the c.
p.

Et: center

"don't diverge conay"

3. Asymptotically stable as t 700, the

solutions conve
rge*toi*to the critical point

Gx: spiral sink

*nuance; for asymptoticaly stable C.p.

NOT EVERY solution curve wil
l converge to c.p.

BUT

if it starts " cose enough" to (X +(

the solution will convenge to (X*19*)

3

5+: Sx'=1-y
2y'= x2-4y

1. Find the critical points
3

1-yx =0 3

1 =Y*

2

2*-4Y* = 0
२

40

2x = 4



1 =y*

*

3= 4
2x=

ォニ

we have two critical poin
ts

(2, 1) and (-2,1)

Nonliear systems often ha
ve multiple c.p.

LATER lean to dran phase portraits

y

x

given the
phase jartrait

(2,1)

(-2,1)

Saddle

point

unstabl
e

SpiralSink

asymptoti
cally

Stable

Look for a

phase portrait

W/ c.p- at
(2,-1) and (2,-1)

We can use phase portraits and critical points

to analyze higher order scalar ODES

бх! ж" + 2x +x²=0

convert to a and order system

let x=2, y=x

Sx'=y
y'= x" =  -2x-22

Scalar

zhd Order
nonlinear



ly'=x" = -22-a

1. Find the uritical points

Y*=0

2

-2x*-2* = 0

-x*(2+x*) = 0

2x=0, -2

critical points:

10,0) and (-2,)

(0,0) 100oks like a Center

Stable

(-2,0) 1ooks like a

saddle point

ustable

Gxercise: let's sort all the possible behaviors

by their Stablity:

beheviors: • (im) proper nodal Source /sink

unstable

Improper nodal
Source

proper nodalsoure

D sablle point

spiral source /sink

• center

e

parallel lines

Stable

Centor

pavallel limes (450)

asymp totically
Stable

(im)proper nodal
sink

Spiral sink



proper nodal
souru

Sadelle point

Spiral soure

parallel lines (A270
)

parallel lines

2cases:

(2)

parallelllel emes (ni Spiral sink

stability

Case 1: 2so

ツイロ

241
Case 2:

unstable

)21

Θ

Stable


