PEOEPAT

Juriomuast paboTa COAEPKUAT

—- 20 cTpanwui,

—- 8 HCII0JIb30BAHHBIX UCTOYHUKOB,

— 7 dpparMeHTOB KOMITBIOTEPHOTO KOIA.

Kimrouessie ciioa: MOJLYJIb, KOJIBITIO, SINGULAR, PASMEPHOCTbB KPVY/JILJIA,
[IPOEKTUBHAS PE3OJIBBEHTA, TPYIIIIA PACIHINPEHNIT, MOJIYJIb KOHA-
MAKOJIES, TOPEHIITENHOBO KOJIBIIO.

B mannoit qumioMHo paboTe n3y4daioTcs IPYIILI paciiupennii, KoJibiia Kosna-MakoJrest,
a Takke ['OpeHITeiTHOBI KOJIbIIA.

Heﬂbfo ,Z[‘I/IH.HOMHOﬁ pa6OTBI ABJIAETCA M3ydYEHUE BO3MO2KHOCTHU BbIYHCJICHUA T['PYIIIL
pacImpeHuii Moy el HaJl KOMMYTATHBHBIME HETEPOBBIMU KOJIbIIAMU HCIOJIB3Ysl ITaKeT
Singular.

Jlst TocTUYXKEeHrsT TOCTaB/IEHHOM 1€/ UCTIOIb30BAJINCE:

— 0a30BbIe CBeJICHUS O HETEPOBBIX KOJIBIIAX U I'PYIIAX PACIIMPEHUI;

— CBeJIeHUsI O MOJLY/IAX U KoJbliax Kosna-Maxkoses;

— yesiore Kosna-Makostest Jiutsg KoJTbIia,

— CBeJIeHUs U JINTEpaTypa 1o makery Singular;

B auriomuoit paboTe 1mosiydeHbl CaeIyoNnine Pe3yibTaThl:

1) Onmcan o6mmuit MOAXO/] K OCTPOEHUIO IPOEKTUBHOM PE30JIbBEHTHI U IPUBEJIEH TIPHU-
Mep TOCTPOEHMS;

2) Nznoxen crocob ompejiesieHns: TPYIIbl PACITUPEHU UCIIONIb3YsT TPOEKTUBHYIO pe-
30JIbBEHTY MO/YJIifd, a TaK2Ke IIPpUBCACH IIPpUMEDP BBIYNCJICHUA]

3) IlpakTuveckn MmoKazaHa BO3MOXKHOCTb BBIYMCJICHUs TDYIIT PACIIUPEHUil MoryIieil
HaJT KOMMYTaTUBHBIMI HETEPOBBIMI KOJIbIIAMU UCIIOJIB3Ys MakeT Singular;

4) TlpakTuaeckn moKasaHa BO3MOXKHOCTH [IPOBEPUTH, SBJISIETCS JIN MOJYJIb (KOJIBIIOM)
mozysiem (kosibiiom) Kosua-Maxkosiest;

Jlutytomuag paboTa HOCUT TEOpEeTUYecKuii xapakrep. Ee pe3ysbTaTbl MOTYT OBITH
MpUMEHEHBbI K 3aJiadaM BBIYUC/IEHUs] TPYIIT PACHIUPEHUl MOJIy/Ieil HaJl KOMMYTaTHBHBI-
MU HETEPOBBIME KOJIBIIAMM; 3a/1a9aM IIpoBepKu ycaoBust Kosna-Makostest 1y Moysieir u

KOJIeLI,



ABSTRACT

Diploma work consists of

— 20 pages,

— 8 sources of reference,

— 7 computer code samples.

Keywords: MODULE, RING, SINGULAR, KRULL DIMENSION, PROJECTIVE
RESOLUTION, GROUP EXTENSIONS, COHEN-MACAULAY MODULE, GORENSTEIN
RING.

The subjects of diploma work are group extensions, Cohen-Macaulay rings as well as
Gorenstein rings.

The aim is to study the possibility of calculating the Ext and Hom functors for modules
over commutative Noetherian rings using the Singular package.

To achieve this goal we used:

— basic information on Noetherian rings and group extensions;

— information on Cohen-Macaulay modules and rings;

— Cohen-Macaulay condition for the rings;

— professional literature and information on Singular package;

In this diploma work we will obtain the following results:

1) A general approach to the construction of a projective resolution will be described
and an example of construction will be given;

2) The method for determining the Ext and Hom functors using the projective resolution
of the module will be described with a corresponding example;

3) The possibility of computing the Ext and Hom functors for modules over commutative
Noetherian rings using the Singular package will be shown in practice;

4) The possibility to verify whether the module (ring) is actually a Cohen-Macaulay
module (ring) will be shown in practice;

This diploma work has theoretical nature. Its results can be applied to the problems
of computing the Ext and Hom functors for modules over commutative Noetherian rings;
problems of verifying whether the Cohen-Macaulay condition for modules and rings is
satisfied.



PO®EPAT

JlpimioMuast mpana 3MsIrdae:

— 20 craponax,

— & BBIKapbICTAHbIX KPBIHIIL,

— 7 dparmenTay KaMmir' roTapHara KoJa.

Kimrouaseis ciioser: MOIYJIb, KAJIBIIO, SINGULAR, IIAMEPHACIHb KPVJIA,
[IPAEKTBIVHAS PR3AJIBBEHTA, IPVIIA ITAIIBIPOHHAY, MOJIYJ/Ib KOYHA-
MAKAJIEA, TAPSHIITAINHABA KAJIBIIO.

Y JIBIIIOMHAN TIpalbl BBIBYYaIOIIIa IPYIIbI MAITBIPIHHAY, KOIbIbl Kosna-Maxkased, a
TakcaMa ['apIHIITIIHABBI KOJIBITHI.

M>sTait aplioMHail mpanbl 3’ ayigera BBy I9HHE MardbIMaclli BbIJIIU9HHSA TPYI Ta-
MIBIPIHHSY MOYJISY HaJ| KaMYTaThIyHbIMI HETIPABbIMI KOJIBIIAMI, BRIKAPBICTOYBAIOYbI T1a-
keT Singular.

g nacaruenns nacrayaeHail MIThl BBIKAPBICTOYBAJIICS:

— 0a3aBbId 3BECTKI a0 HETIPABLIX KOJIbIAX 1 IPYyIax MallbIPIHHAY

— 3BecTKi ab Moy isx 1 Kosbiax Kosna-Maxkasies;

— ymoBa Kosna-MakaJses i Kasblia;

— 3BeCTKi 1 JiiTapaTypa Ia makere Singular;

Y IbIJIOMHA TpaIhl aTPhIMAHbl HACTYIHbBIS BBIHIKI:

1) Amicanb! aryJbHBI T IBIXO/T Ja Ta0y10BbI IPAEKTHIYHAN PI3aTbBEHTHI 1 IIPBIBEI3EHbI
MPBIKJIAJT Ta0Y/IOBBI;

2) Boikitasizennr criocab BbISHAYIHHS IPYIIBI MAITBIPIHHSY BHIKAPBICTOYBAIOYbI IIPAEK-
TBIYHYIO PI3aJIbBEHTY MOJIYJIf, & TaKcaMa ITPBIKJIAJ BBLIII9HHS;

3) Ha npakTheilpl Maka3zaHa MardbIMacih BBLIIU9HHS IPYII TAIIBIPIHHSTY MOJLYJISY HaJ
KaMyTaTBIYHBIMI HETIPaBbIMI KOJIbIIAMI, BBIKAPBICTOYBAIOYHI MakeT Singular;

4) Ha mpakTbIlpl aka3aHa MardbIMacib MPABEPBIIb 3'syIsderiia Moy b (KaJjblio)
mogysieM (kabiom) Kosua-Maxkasiest 1ii He;

JIpImioMHast mpara HOCIIb T9APITHIYHBI XapakTap. fle BbIHIKI MOTYIb OBIIb yKbIThIA
J1a 38/1a9 BBUIIIIHHS I'PYT HAIIBIPIHHSY MOJIYJISY HaJl KAMYTATBIYHBIMI HETIPABBIMI KOJIb-

IaMi; 3a/1a4 mpaBepki yMoBbI Kosna-MakaJsest /it MOy Idy 1 KOJIbIAY.



