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Abstract: The article deals with description of minimal weight bases of the factor-matroid for simple graphs.
An e�ective algorithm for �nding such bases is derived.
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COMPUTER ALGEBRA STUDY OF SYMMETRIES IN DISCRETE DYNAMICAL
SYSTEMS

c© V. V. Kornyak
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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.

Àííîòàöèÿ: Èññëåäóþòñÿ ñèììåòðèè â äèñêðåòíûõ äèíàìè÷åñêèõ ñèñòåìàõ ñ ïîìîùüþ ñðåäñòâ êîì-
ïüþòåðíîé àëãåáðû.

Êëþ÷åâûå ñëîâà: äèñêðåòíûå äèíàìè÷åñêèå ñèñòåìû; ãðóïïà ñèììåòðèé; êâàíòîâàíèå; êîìïüþòåðíàÿ
àëãåáðà.
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ÌÍÎÃÎÇÍÀ×ÍÛÌÈ ÈÌÏÓËÜÑÍÛÌÈ ÂÎÇÄÅÉÑÒÂÈßÌÈ 1

c© Å.Â. Êîð÷àãèíà

Êëþ÷åâûå ñëîâà: ôóíêöèîíàëüíî-äèôôåíöèàëüíîå âêëþ÷åíèå; ìíîãîçíà÷íûå èìïóëüñíûå âîçäåéñòâèÿ;
ïðîäîëæàåìîå ðåøåíèå.

Àííîòàöèÿ: Ðàññìîòðåí âîïðîñ î ïðîäîëæàåìîñòè ðåøåíèé ôóíêöèîíàëüíî-äèôôåðåíöèàëüíîãî âêëþ-
÷åíèÿ ñ ïîëóíåïðåðûâíûì ñíèçó âîëüòåððîâûì ïî À.Í. Òèõîíîâó îïåðàòîðîì.

Ïóñòü U ∈ [a, b] � èçìåðèìîå ïî Ëåáåãó ìíîæåñòâî. Îáîçíà÷èì Ln
1 (U) ïðîñòðàíñòâî ñóììè-

ðóåìûõ ïî Ëåáåãó ôóíêöèé x : U → Rn ñ íîðìîé ‖x‖Ln(U) =
∫
U
|x(s)|ds, comp [Rn]� ìíîæåñòâî

íåïóñòûõ êîìïàêòîâ ïðîñòðàíñòâà Rn; S(Ln
1 [a, b]) � ìíîæåñòâî âñåõ îãðàíè÷åííûõ çàìêíóòûõ

âûïóêëûõ ïî ïåðåêëþ÷åíèþ (ðàçëîæèìûõ) [1] ïîäìíîæåñòâ ïðîñòðàíñòâà Ln
1 [a, b].

Ïóñòü tk ∈ [a, b] (a < t1 < . . . < tm < b) � êîíå÷íûé íàáîð òî÷åê. Îáîçíà÷èì ÷åðåç C̃n
[a, b] ìíî-

æåñòâî âñåõ íåïðåðûâíûõ íà êàæäîì èç èíòåðâàëîâ [a, t1], (t1, t2], . . . , (tm, b] îãðàíè÷åííûõ ôóíê-
öèé x : [a, b] → Rn, èìåþùèõ ïðåäåëû ñïðàâà â òî÷êàõ tk, k = 1, 2, . . . ,m, ñ íîðìîé ‖x‖eCn

[a,b]
=

= sup{|x(t)| : t ∈ [a, b]}. Åñëè τ ∈ (a, b], òî C̃n[a, τ ] � ýòî ïðîñòðàíñòâî ôóíêöèé x : [a, τ ] → Rn,
ÿâëÿþùèõñÿ ñóæåíèÿìè íà îòðåçîê [a, τ ] ýëåìåíòîâ èç C̃n[a, b] ñ íîðìîé‖x‖ eCn[a,τ ]

= sup{|x(t)| : t ∈
∈ [a, τ ]}.

Ðàññìîòðèì çàäà÷ó
ẋ ∈ Φ(x), (1)

∆(x(tk)) ∈ Ik(x(tk)), k = 1, . . . , m, (2)

x(a) = x0, (3)

ãäå îòîáðàæåíèå Φ : C̃n
[a, b] → S(Ln

1 [a, b]) ïîëóíåïðåðûâíî ñíèçó è óäîâëåòâîðÿåò óñëîâèþ: äëÿ
êàæäîãî îãðàíè÷åííîãî ìíîæåñòâà U ⊂ C̃n

[a, b] îáðàç Φ(U) îãðàíè÷åí ñóììèðóåìîé ôóíêöèåé.
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