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Gallery of Typical Phase Portraits for the System x’ = Ax: Nodes

Proper Nodal Source: A repeated posi-
tive real eigenvalue with two linearly in-
dependent eigenvectors.

Proper Nodal Sink: A repeated negative
real eigenvalue with two linearly indepen-
dent eigenvectors.
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Improper Nodal Source: Distinct positive real eigenvalues (left) or a repeated positive real

eigenvalue without two linearly independent eigenvectors (right).
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Improper Nodal Sink: Distinct negative real eigenvalues (left) or a repeated negative real
eigenvalue without two linearly independent eigenvectors (right).
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Saddles, Centers, Spirals, and Parallel Lines

Saddle Point: Real eigenvalues of oppo-

site sign.

Spiral Source:

Complex

eigenvalues with positive real part.
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Parallel Lines: One zero and one neg-

ative real eigenvalue.

(If the nonzero

eigenvalue is positive, then the trajecto-

ries flow away from the

dotted line.)
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Spiral Sink: Complex conjugate eigen-
values with negative real part.

Parallel Lines: A repeated zero eigen-
value without two linearly independent
eigenvectors.
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