
speckurs: Groebner basis theory
(Teori� bazisa Gr�bnera)

Informaci� po-russki ni�e.

This course is a speckrus for undergraduate students. But graduate students
are also welcomed. Note that the lecture is given in English. The prerequisite
knowledge is highschool algebra and linear algebra. We study algorithms to com-
pute structure of ideals in polynomial rings, but basically skills of using computers
is not required.

The main topic of this speckrus is the structure of ideals of polynomial rings in
many variables. We will start from reviewing the structure of the polynomial ring
in one variable, C[x]. The degree of polynomials gives an Euclidean ring structure,
and arbitrary ideal of C[x] is generated by a single polynomial. By this fact, the
structure of ideals of the polynomial ring in one variable is easy to control.

On the other hand, the polynomial ring in many variables is not so easy to
investigate. In general, ideals are generated by many polynomials, not a single, and
there are many choices of generators. In the last century, B. Buchberger established
the theory of Groebner (Gröbner) basis which gave “standard” generators for a
ideal of the polynomial ring. Moreover, he gave an algorithm how to compute the
Groebner basis for a given ideal. Now this algorithm is widely used in software of
algebraic computing systems.

In this course, we study the theoretical aspect of the Groebner basis. We study
the algorithm to compute the Groebner basis and how it is useful to investigate the
structure of ideals.

Glavna� tema �togo speckursa — struktura idealov v kol~ce mnogoq-
lenov ot neskol~kih peremennyh. Znaem, qto kol~co mnogoqlenov ot od-
nogo peremennogo �vl�ets� kol~com glavnyh idealov, po�tomu ego ideal
imeet bazisa, sosto�wego iz odnogo �lementa. No, kol~co mnogoqlenov ot
neskol~kih peremennyh ne tako� prosto� ob�ekt. Voobwe ego idealy po-
ro�d�ny mnogimi mnogoqlenami i ne edinstvennim obrazom. V proxlom
veke Buhberger postroil teori� bazisa Gr�bnera, kotory� da�t “stan-
dartnye” obrazu�wie proizvoditeli ideala v kol~ce mnogoqlenov. Bo-
lee togo on nax�l algoritm vyqisleni� bazisa Gr�bnera dl� zadannogo
ideala. Se�qas �tot algoritm ispol~zuets� v programmah algebraiqe-
sko� komp~�terno� sistemy.

V speckurse my rassmotrim teoretiqesku� storonu bazisa Gr�bnera.
My rassmotrim algoritm vyqisleni� bazisa Gr�bnera i kak on ispol~zuet-
s�, qtoby issledovat~ struktury idealov.

�tot speckurs qitaets� po-angliski. Prerekvisity — xkol~na� al-
gebra i line�na� algebra.
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