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ON ONE ALGORITHM FOR FINDING THE FACES OF THE VORONOI
DOMAIN OF THE SECOND PERFECT FORM

KHOLMATVAY SHADIMETOV!?, OTABEK GULOMOV 2

1 Tashkent State Transport University, 1, Odilkhodjaev street, Tashkent 100167, Uzbekistan;
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The problem of classifying integer quadratic forms has a long history, during which many
mathematicians contributed to its solution. Binary forms were comprehensively studied by
Gauss. He and later researchers also outlined the main ways to solve the problem of classifying
ternary forms and forms of higher dimensions

These are interesting and non-trivial problems of geometric number theory, which were dealt
with by many mathematicians (Hermite, Gauss, Korkin, Zolotarev, Minkowski, Voronoi, Delau-
nay, Ryshkov, Malyshev, Barnes, Vladimirov, Scott, Larmut, Stacey, Baranovsky, Shushbaev,
Anzin, Umarov and etc.). They also appeared in the works of S.L. Sobolev and Kh.M. Shadime-
tov in connection with the construction of lattice optimal cubature formulas.

The paper proposes an algorithm for calculating non-equivalent quadratic forms corresponding
to the faces of the Voronoi domain of the second perfect form in many variables, and using this
algorithm, all corresponding non-equivalent quadratic forms are calculated.

In this paper, using this algorithm, we prove the following proposition.

Theorem. Number of 20—dimensional faces of the Voronoi domain V2!(4%) perfect form
©$, permutations of the variables x3, ..., ¢ that are not equivalent with respect to the group Sy,
equals 12.

Keywords: Limit forms, arithmetic minimum, perfect lattices, perfect forms, Voronoi region, Voronoi neighbor-
hood.
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