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In this talk we discuss the classical problem of descriptionof conjugacy classes
in the group SL(n,Z). The conjugacy problem is solved only forn = 2 and there
is no any clear description of conjugacy classes for the casen≥ 3. In this talk
we make first steps to understand the structure of the set of conjugacy classes in
SL(n,Z). Our main results are in the three-dimensional case, nevertheless, the
observed phenomena seems to be common in the higher dimensions.

Unlike the case of complex matrices, the conjugacy classes of SL(n,Z)-
matrices with all distinct eigenvalues are not uniquely determined by the coef-
ficients of characteristic polynomials. Therefore, it is not possible to enumerate
such classes by Jordan canonical forms. We propose to replace Jordan forms by
reduced perfect Hessenberg matrices. Still these matricesdo not give the complete
invariant of conjugacy classes, nevertheless the study of SL(2,Z) and SL(3,Z)
shows that the set of Hessenberg matrices is a “nice approximation” to the set of
conjugacy classes. For instance, for the set of SL(3,Z)-matrices with irreducible
characteristic polynomial over rational numbers having one real and two complex
roots we obtain the following: perfect Hessenberg matricesdistinguish conjugacy
classes asymptotically.

The solution to the problem in the two-dimensional case is a subject of Gauss
Reduction Theory (see, for instance in [3]). The idea of this theory is to find spe-
cial reduced matrices in each conjugacy class. The number ofsuch matrices in a
conjugacy class equals to the length of a minimal even periodof ordinary contin-
ued fraction associated to the conjugacy class. We put together old constrictions
of Klein’s polyhedron [2] and Voronoi’s continued fractions [4] and the ideas of
J. A. Buchmann [1] to obtain the general definition of geometric Klein-Voronoi
multidimensional continued fractions. In our study of conjugacy questions we
work with periods of Klein-Voronoi continued fractions.
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