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which satisfies eq. (3.1.3) is called the eigenvector of LLL appertaining to the eigen-
value λ. If λ and yyy satisfy eq. (3.1.3), eq. (3.1.2) is a solution of eq. (3.1.1). For each
pair λi, yyyi, we obtain in accordance with eq. (3.1.2) a solution of the form

xxxi = eλityyyi (3.1.6)

If all n eigenvalues λi are different, n linearly independent eigenvectors yyyi exist and
the general solution of eq. (3.1.1) can be expressed by the linear combination

xxx(t) =

n∑
i=1

Cie
λityyyi (3.1.7)

with n integration constants Ci which are determined by the initial conditions xxx(t0)
(Arnold, 1980; Braun, 1979).

From a physical point of view, finding all the states of equilibrium xxxs is of interest.
These are stationary states of the system in which the dynamical process does
not undergo any change; they are thus characterised by ẋxxs = ooo. If we observe the
corresponding point in the phase space, the vectorFFF (xxxs) which defines the change of
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Fig. 3.1.1: Survey of the eigenvalues of singular points for n=2
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Fig. 3.1.8: Survey of the singularities in a two-dimensional phase space, phase portraits and
eigenvalues for n=2
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