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Let in the real n-dimensional space Rn = {X} be given m real homogeneous
forms fi(X), i = 1, . . . ,m, 2 6 m 6 n. The convex hull of the set of points
G(X) = (|f1(X)|, . . . , |fm(X)|) ∈ Rm

+ for integer X ∈ Zn in many cases is a
convex polyhedral set. Its boundary for ||X|| < const can be computed by
means of the standard program. Boundary points X, for which G(X) are ly-
ing on the boundary, correspond to the best Diophantine approximations X
for the given forms. Their computation gives the global generalization of the
continued fraction. For n = 3 Euler, Jacobi, Dirichlet, Hermite, Poincaré,
Hurwitz, Klein, Minkowski, Brun, Arnold and a lot of others tried to gener-
alize the continued fraction, but without a succes.

Let p(ξ) be an integer real irreducible in Q polynomial of the order n
and λ be its root. The set of fundamental units of the ring Z[λ] can be
computed using boundary points of some set of linear and quadratic forms,
constructed by means of the roots of the polynomial p(ξ). Up today such
sets of fundamental units were computed only for n = 2 (using usual con-
tinued fraction) and for n = 3 (using the Voronoi algorithms). Each unit
defines two automorphisms: (1) automorphism of boundary points in Rn

and (2) automorphisms of their images in Rm
+ . In the logarithmic projection

of Rm
+ on Rm−1 one can find the fundamental domain for the group of the

automorphisms (2) [AB1].

Using these constructions, one can find integer solutions of Diophantine
equations of a special form [AB2].

Our approach generalizes the continued fraction, gives the best Diophan-
tine approximations, fundamental units of algebraic rings and solutions of
some Diophantine equations for any n. Examples will be considered.
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