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TTAKET GAP JIJISI PO3IIEIVIEHHS JITHIMHUX CUCTEM

basuneBnuy 10.M.!, Ctanina O.]1.2
1'0.¢p-m.1, douenm, IIpudHinposcvka depxcasHa akademis
6ydieHuymea ma apximekmypu, Ykpaiua,

2 k.m.H., Ooyenm, HTY “ITninposceka nonimexwika”, Ykpaina
AHoTranist. IcHye pad 3adau, po3e's3aHHs IKUX 8uMdazde po306UBKU BUXIOHOI cucmemu
pisHaHb Memodamu anzebpaiuHoi dekomno3uyii. Ile o3Hauae npusedeHHss Mampuyi
Koegiuienmie 0o 0J104uHO-0iazoHANBLHO20 (AO0 OJIOUHO-MPUKYMHO020) 6U2SA0Y 3a
00nomozor0  3amiHu  3MiHHUX. OCHOBHUMU OOUUCTIOBANLHUMU  3adayamu  hpu

BUKOPUCMAHHI Makux Memodie € 3HAX00HEHHS UeHMpanizamopa Kivkox mampuys abo
CKN1a0dauHs anzebpu, NOPOOHEHOT UUMU MAMPUUIMU.

Zns obuucneHs 3pyuHO 6uKopucmosysamu cucmemy Komn’romepHoi anzebpu GAP,
OCKIJIbKU cama cucmema npusHadeHa ons obuucieHs duckpemtoi anzebpu. Ilpobaema 8
momy, wo npoepama GAP He nidompumye 00UUCNEHHS 3 pealbHUMu uucaamu. [ns
NpakmuyHux 3adauy MOXHA cnpobysamu 3amiHumu iX (3 NesHO MOUHICMI0)
payioHansHumu yucaamu. Ipu ybomy piwieHHs Moxce 8UABUMUCS HAOMIPHO 2POMI30KUM.
3 iHulozo0 60Ky, nepesazow GAP € nogHa 8idcymHicmb NOMUIOK OKPY2/IeHHS.

KimouoBi cimoBa: GAP, po3ulenjieHHs, JiHiliHI cucmemu, MmamemMamuyHi modeii,
MeXHIUHI cucmemu.

BceTym. Cucrema KOMIT'IOTE€pHOI anrebpu GAP
(Groups, Algorithms and Programming) icHye 3 1986 poky. Big camoro moudaTky
cuctemy GAP 6ysno 3amymaHo $IK iHCTpyMeHT KombiHaTOpHOi Teopii rpym. VY
TenepinHiit yac GAP € yHiKalbHMM BCECBITHIM CHiIbHUM HayKOBUM MMPOeKTOM. GAP
€ BUIBHO pO3MOBCIOAKYBAHOIO, BiAKPUTOIO ¥ pO3LIMPIOBAHOK CUCTeMOI0. B maHii
po6OTi MOBa JiJle TIPO CIPOINEeHHSI MaTeMaTUUYHUX Mojeseil TeXHIYHUX CUCTeM 3a
moriomororo cucremu GAP.

OcHoBHuii Matepiaj. BukoHyeTbcsi po30MBKAa IMOYATKOBOi CHUCTEMHU PIBHSHB 3a
JI0TIOMOrot0  anredpaiyaux MertofiB nexkomno3uiii [1]. Lle o3Hauae 3BeIEHHS MaTpHIlb
Koe(irieHTiB 10 0JI0YHO-IIaroHATBHOTO (200 OJOYHO-TPUKYTHOTO) BUTIISAY 3a JOTIOMOTOIO
3aMiHU 3MiHHHX.

OCHOBHMMH OOUYMCIIOBAIBHMUMH 3a/ladaMM [P BUKOPUCTAaHHI TaKUX METO[IB
(a came, MeToly KOMYTYIOUOi MAaTpULI Ta METOAY I1HBapiaHTHOTO MiJNPOCTOPY) €

3HAXOJDKEHHs IIEHTpali3aTopa JeKUIbKOX MaTpullb ab0 CKIaJaHHS ainreOpH, MOpoaKeHOi
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JaHUMU  MaTpuisMmu. [l po3paxyHKiB Tpeba BHKOPHCTOBYBAaTH a0 SKychb 3 MOB
nporpamyBaHHs a00 cucTeMy KoMil totepHoi anreopu GAP [2].

OcTaHHIO BHUKOPHUCTOBYBaTH 3pydYHO, 4epe3 Te, II0 cama CUCTeMa MpH3BaHa [Uis
PO3paxyHKIB TUCKPETHOI anreOpu B TOMY YHCI1 JIJIsl pOo3paxyHKoBoi Teopii rpyn. GAP gacto
BUKOPUCTOBYIOTh (paxiBii B oOmacti anreOpu, Teopii 4YKced, MaTeMaTUYHOI JIOTIKH,
inpopmamiiitnux Hayk, tomo (muB., Hampukiax [3]). Kpim toro, GAP € BimbHO
PO3TMOBCIOKYBAHOIO, BIIKPUTOIO i PO3LIMPIOBAHOIO CUCTEMOIO.

VY Bunaaky Buxkopuctanus GAP, ocHOBHI omepallii MOXKHa BUKOHATH 3a JIOIMOMOTOIO
KibkoX psankiB [4]. Tak, Hampukian, KOMaHIa Juisi CKIQJaHHS aireOpu 3 OJWHUIICIO,
nmopo pkeHoi MarpuiisiMia M1 1 M2, mae BUTIIA:

«A:= Algebrawithone( Rationals, [ M1, M2 ] );».

[Tpo6nemoto € Te, mo nporpama GAP He nmiaTpuMye 00YHCIIEHHS 3 NIHCHUMU YHCIAMHU.
Tomy mipu po3poOIli MATPUYHUX MATEeMATHUIHUX MoOJEJIeH Tpeba Oe3mocepeHh0 B mMporpami
MoBor0 GAP 3anaTu parlioHaIbHUMH YUCJIAMH TTOYATKOBI 3MiHHI. 3aJaTH JIaHi 3 TOYHICTIO JI0
TPHOX (HANPUKJIAA) 3HAYYIIUX MUQpP 1 TPAKTyBATH iX SK IpoOOBI YKCIA, a OTIM Y LIl camiid
mporpaMmi BUKOHaTH (OpMyBaHHS MaTpullb, BIAMOBITHUX JOCHIIKYBaHIM cucCTeMI.
3po3ymisio, 110 Taka 3amiHa Oyje BUKOHYBATHCS 3 JICSIKOI TOYHICTIO. [Ipu mpoMy pimeHHS
MO>KE€ BUHTH HAJAMIPHO TPOMI3IKHUM.

[TepeBaroto cuctemu GAP € — TOBHa BiICYTHICTh HMOMWJIOK OKpyrJieHHs. ToOTo
pe3yJbTaT BUXOAUTH A0COIIOTHO TOUHUM.

BucnoBku. Cucremy GAP MoXHa BUKOPHUCTOBYBATH HE TUIBKH JUISL PO3LICTIICHHS
300pakeHb Tpyn (Ta IHIIMX airedpaiyHuX cucTeM), a 1 A CHPOIICHHS MaTeMaTHYHHX
MoJenell  TeXHIYHMX cucTteM. JlIs TpakTHYHMX 3aBJaHb Ma€ CEHC  3aMiHUTH
(3 IesIKOr0 TOYHICTIO) IMCHI YKCia pallioHAIbHUMH YMCcIaMU. AJle TIpU 1IbOMY PIIIEHHS MOXKe
BUWTHU HaJMIPHO rpoMi3AKUM. 3 1HIIOro 60Ky nepeBaroto GAP € moBHa BiACYTHICTh TOMUJIOK

OKPYIJICHHS.

JITEPATYPA

1. Yu.N. Bazilevich. The Best Reduction of Matrices to Block-Triangular Form for
Hierarchical Decomposition Problems. Cybern. Syst. Anal. 2017. 53, 456, URL:
https://doi.org/10.1007/s10559-017-9947-1.

2. GAP — Groups, Algorithms, Programming — a System for Computational Discrete
Algebra. URL: http://www.gap-system.org/

3. K. Hymabaccus, D. Pasechnik, Decomposing Linear Representations of Finite Groups. —
2019. URL: https://doi.org/10.48550/arXiv.2007.02459

4. Yu. Bazylevych, I. Kostiushko; General approach to the problems of decoupling of linear
controlled systems. AIP Conf. Proc. 26 September 2022. No. 2522 (1). URL:
https://doi.org/10.1063/5.0101039

ISSN 1991-7848 216



International scientific and technical conference
Information Technologies in Metallurgy and Machine building - ITMM 2024

A GAP PACKAGE FOR DECOUPLING LINEAR SYSTEMS
Yurii Bazylevych, Olha Stanina

Abstract. There are a number of problems, the solution of which requires the breakdown
of the initial system of equations using algebraic decoupling methods. This means
reducing the matrix of coefficients to block-diagonal (or block-triangular) form by means
of substitution of variables. The main computational tasks when using such methods are
finding the centralizer of several matrices or compiling the algebra generated by these
matrices.

For calculations, it is convenient to use the GAP computer algebra system because the
system itself is designed for discrete algebra calculations. The problem is that the GAP
program does not support calculations with real numbers. For practical problems you
can try to replace them (with some accuracy) by rational numbers. At the same time, the
decision may turn out to be excessively cumbersome. On the other hand, the advantage of
GAP is the complete absence of rounding errors.
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