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Abstract: The article deals with description of minimal weight bases of the factor-matroid for simple graphs.
An effective algorithm for finding such bases is derived.
Keywords: matroid; factor-matroid; base of factor-matroid.
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COMPUTER ALGEBRA STUDY OF SYMMETRIES IN DISCRETE DYNAMICAL
SYSTEMS

© V. V. Kornyak

Keywords: discrete dynamical system; symmetry group; quantization.
Abstract: Symmetries in discrete dynamical systems are investigated due to a computer algebra.

Discrete dynamical systems — deterministic systems, mesoscopic models in statistical mechanics
and local quantum models — on lattices are studied by computer algebra and computational group
theory methods. Non-trivial connections between symmetries and the system dynamics have been
revealed. In particular, we show that formation of moving soliton-like structures — analogs of “spaceships”
in cellular automata and “generalized coherent states” in quantum physics — is typical for deterministic
dynamical systems with non-trivial symmetry group. We study also gauge invariance in discrete systems
and its connection with quantization.

Annoranus: Vccnenyorcs CAMMETPUE B JUCKPETHBIX JAUHAMWYECKUX CHUCTEMAaX C MOMOIIBIO CPEICTB KOM-
MIBIOTEPHON anrebphI.

KuttoueBbie cioBa: IUCKpPETHBIE TUHAMAYECKHAE CACTEMbI; TPYIITa CAMMETPHIT; KBAHTOBAHNE; KOMITBIOTEPHAS
anredpa.
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O IIPOJOJ/I2)KAEMOCTH PEIIEHUN
®YHKIMOHAJILHO-IU®PEPEHIINAJIBHBIX BKJIOYEHUN C
MHOTO3HAYHBIMU UMITV/IBCHBIMU BO3JIENCTBUSIMH !

© E.B. Kopuaruna

Kirouensie cioBa: GyHKITMOHATBHO- TG MEHITHATHHOE BKIIOYEHIE; MHOTO3HAYHBIE UMITY/THCHBIE BO3IEHCTBYS;
MPOJIO/IZKAEMOe PETITeHHE.
Annorauus: PaccMorpes BOLPOC 0 HPOI0J2KAEMOCTH PelleH i PyHKIUOHAIbHO- 11 DEePEeHIMaIbHOIO BKIIIO-
YEHHS C MOJIYHENPEPBIBHBIM CHU3Y BOJIbTeppoBbiM 1m0 A.H. TuxoHoBYy omeparopom.
IMycrs U € [a,b] — mamepumoe o Jlebery muoxkectso. O6osnaunm LY (U) npocrpancreo cymmm-
pyembix 10 Jlebery dbynximuit 2 : U — R™ ¢ mopmoit ||z||pn@y = [ |x(s)|ds, comp [R"]- mHOXKecTBO
u

HenycThIX KoMmmakTos mpocrpancrsa R™; S(LT[a,b]) — MHOXKECTBO BCeX OrpDAHUYEHHBIX 3aMKHYTBIX
BBINYKJIBIX 110 Mepeksrodennto (pasaoxkumMbix) [1] nogmuoxkects npocrpancrsa LY [a, b].

Tlyers ty € [a,b] (a <t < ... < tm < b) - Koneumbiit Hadop rodex. O6oznamnm gepes C. |a, b] mro-
JKECTBO BCEX HENPEPBIBHBIX HA KayKJIOM U3 UHTEPBAJIOB [a, t1], (t1,12], . .., (tm,b] orpanudeHHBIX DYHK-
mwit x @ [a,b] — R™, umeromux npesens cipasa B Toukax tg, k = 1,2,...,m, ¢ HOpMOIt H:p||(~:n[a b=
= sup{|z(t)| : t € [a,b]}. B 7 € (a,b], To C"[a, 7] - 910 TIpocTpancTBo dynxmuit T : [a, 7] — R,
ABJIAIONIIXCA CYKeHUAMH Ha 0TPEe30K [a, 7] sxementos w3 C"[a, b] ¢ Hopmoii||z(| 5. lar] = sup{|z(t)| : t €
€ [a, 7]}

Paccmorpum 3anaay

i€ d(x), (1)
Az(tg)) € Ig(x(tr)), k=1,...,m, (2)
z(a) = xo, (3)

rie orobpaxkenne P : én[a, b] — S(LY[a,b]) mosyrenpepblBHO CHU3Y U YAOBJETBOPSIET YCJIOBUIO: JITst

KazKJI0r0 OTPAaHUIeHHOro MHOXKeCTBa U C Cn[a, b] obpaz ®(U) orpanuden cymmupyemoii (byHKIIHEH.

!PaBora nomuepxana rpanramuy PODI (Ne 07-01-00305, 09-01-97503), mayunoit nporpammoii "Pa3surue nayunoro
norennuasia seicuteil mkours" (PHIT Ne 2.1.1/1131) u Brimouena B Temmutan Ne 1.6.07.
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