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We present a general theory of interaction of two eigenvalues of matrix opera-
tors on the complex plane depending on multiple parameters. Both complex
and real eigenvalues are considered. Strong and weak interactions of eigen-
values, when one of the parameters is changed while increments of others
remain constant, are distinguished based on a Jordan form of the matrix.
Strong interaction of eigenvalues is characterized by a single eigenvector at
the point of coincidence. It is shown that the strong interaction is described
by hyperbolae with perpendicular asymptotes on the complex plane if the
double eigenvalue Ay is complex, and by a parabola and straight line if A
is real. Weak interaction of eigenvalues is characterized by two linearly in-
dependent eigenvectors at the point of coincidence. It is revealed that weak
interaction is described by hyperbolae or a small elliptic bubble appearing
from the point of the double eigenvalue Ay perpendicular to the plane of origi-
nal interaction in case of real A\g. If )y is complex the interacting eigenvalues
keep or interchange their main directions of motion on the complex plane
before and after the weak interaction. It is emphasized that the presented
theory of interactions gives not only qualitative, but also quantitative results
on behavior of eigenvalues based only on the information at the initial point
in the parameter space. Physical applications are considered.



