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Classification of the fixed points of 2D linear systems

Two real distinct eigenvalues (1;,4; = R, 44 # 4,)

Trajectory equation:
i’(t) = Cle}“t 61 e Czeazt 1-7.2

Unstable node (0 < ;< 4;) Unstable line (0 = A;< 4,)
NS NS \
B A
\ _J:" 'd \ ¥ N
< i \\\\
= P S \k N
\ybx N T
Saddle (4; <0< 4y) Stable line (1;< 4, = 0)
NS %, S,A
~ T : ;
i {

No motion (4;= 4, = 0)
(Special, trivial case)

All points x(t) € R? are
fixed points and so there
is no motion anywhere.

A>0

A<0

Classification of the fixed points of 2D linear systems

Repeated eigenvalues (1;,4; = R,4; =4, =)

Non-Degenerate matrix A
(two distinct eigenvectors)

Degenerate matrix A
(one eigenvector)

Trajectory equation:
f(t) = eAt(Cl ﬁl + Czﬁz)

Trajectory equation:
x(t) = e (c1¥ + ¢, (tv + W))

Unstable star
NS

Unstable improper node
NS

, SEReEIN

B > 0 = clockwise rotation

Stable star
S, A

Stable improper node
S,A

N~

B > 0 = clockwise rotation







