2*x(t)-y(t),D(y) (t) =

[D(x) (t)
x(t),y(v)],t

0)

=2,y(0)=

=31, [x(0)

1,y(0)

-10..10, [[x(0)=2,y(0)

-2,y (0)

.1,y(0
111, %

1], [x(0)

=31, [x(0)

31, [x(0)=

y¥(0)=-.1], [x(0)=-.1,y(0)=-.1], [x(0)=-.1,y(0)

, stepsize=0.01, linecolor=blue);

.......

[ > with (DEtools)

| > pha

SSSSS

x(t
31,

)_

T, T, Ty, ——— e T

N N
RN N N N RN




| > phaseportrait ([D(x) (t)=x(t)-2*y(t),D(y) (t) =
4*x (t)-x(t)*3], [x(t),y(t)],t=-10..10, [[x(0)=2,y(0)==-3], [x(0)=2,y (0
)=31, [x(0)=1,y(0)=1]1, [x(0)=-1,y(0)=-1], [x(0)=3,y(0)=0], [x(0)=-3,y(
0)=0],[x(0)=2.1,y(0)=0.9],[x(0)=1.9,y(0)=1.1], [x(0)=-2.1,y(0)=-0.9
1,[x(0)=-1.9,y(0)=-1.1]],%x=—4. .4,y=—-4..4,stepsize=0.01,linecolor=b
lue);

\

e e T e e e e T e e e e e e e S S

[
:
L
L
|
t
L
:
:
k
!
\
&
&
\
\
\
\
\

e e - - e I T g

I j 1 BN s N A Y
| Phase portrait for x' = x-2y, y' = 4x-x"3. The critical points (2,1) and (-2,-1) are saddles and thus
unstable. The critical point (0,0) is an (unstable) spiral source.
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| Phase portrait for x' = -x, y' = -y. The critical point (0,0) is a proper nodal sink and so asymptotically
stable as all nearby points approach (0,0) along their trajectories.
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| Phase portrait for X' = x, y' = y. The critical point (0,0) is a proper nodal source and so unstable.



