crerikypc: Groebner basis theory
(Teopust 6asuca I'pébuepa)
MudpopManusa mo-pyCcCKU HILKE.

This course is a cmengpyc 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 cnengpyc 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[z]. The degree of polynomials gives an Euclidean ring structure,
and arbitrary ideal of C[z] 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 (Grébuner) 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.

I'maBras Tema »TOrO Cmemrypca — CTPYKTYpPa WOEAJOB B KOJBbIE MHOIOU-
JIEHOB OT HECKOJILKMX MEePEMEHHLIX. 3HAEM, YTO KOJILI0O MHOTOUJIEHOB OT OI-
HOI'O TIEPEMEHHOrO ABJAETCS KOJLIIOM TJIABHLIX MIEAJOB, IOSTOMY €ro WIeal
umeeT 6a3mUca, COCTOSMMEr0 U3 OMHOTO 3aeMeHTa. Ho, KOJILI0 MHOTOUYJIEHOB OT
HECKOJLKUX II€PEMEHHLIX He Takoil mpocTtoil ob6nekT. Boobime ero mmeamnn: mo-
PO IEHBI MHOTMMU MHOTOWIEHAMU Y HE €IUHCTBEHHMM OOpaszoMm. B mpomiom
Beke Byx0Geprep mocrtpous teopuio 6a3uca ['péOHepa, KOTOPLIA HAIOT “CTaH-
napTHbie” 00pa3yiomue MPOU3BOAUTENN UAECAIA B KOJLIE MHOTOUIEHOB. Bo-
Jilee TOTO OH HAIIEJ aJrOPUTM BhIUuMcaeHUs Oasuca ['pébuepa s 3amaHHOTO
nneasna. Celluac TOT aJrOPUTM HKCIOJIL3YyETCS B IporpaMmax aJjrebpawnde-
CKOMl KOMIILIOTEDHON CHCTEMLL.

B cmemnkypce MLl paccMOTpUM TEOpPETUYECKYIO CTOpOHY Gasuca ['péGuepa.
Mzt paccMOTpUM aITOPUTM BLiuncaenus basuca ['pEOHepa u Kak OH UCIOIL3YeT-
Cs1, YTOOLI UCCIIeOBATL CTPYKTYPLI UIEAJIOB.

DTOT CIENKyPC YUTAETCS MO-AHTIUCKU. [IpepeKBUCUTHI — MIKOJLHAS aJi-
rebpa u nuHelHas aaredpa.
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