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Ëåêöèÿ �7

1.7 Âíåøíåå ïðÿìîå ïðîèçâåäåíèå

Îïðåäåëåíèå 1. Ïóñòü G1, G2, ..., Gn � ãðóïïû. Âíåøíèì ïðÿìûì ïðîèçâåäåíèåì ýòèõ ãðóïï

(G1⊕G2⊕ ...⊕Gn) íàçûâàåòñÿ ìíîæåñòâî n-íàáîðîâ (n-âåêòîðîâ), äëÿ êîòîðûõ i-é ýëåìåíò

ëåæèò â Gi è îïåðàöèÿ îïðåäåëåíà ïîêîìïîíåíòíî:

G1 ⊕G2 ⊕ ...⊕Gn = {(g1, g2, ..., gn)|gi ∈ Gi}.

.

Òåîðåìà 1. ord
(
(g1, g2, ..., gn)

)
= ÍÎÊ(ord g1, ord g2, ..., ord gn).

Äîêàçàòåëüñòâî. Äîêàçàòåëüñòâî íåîõîäèìî çíàòü.

Òåîðåìà 2. Ïóñòü G,H � êîíå÷íûå öèêëè÷åñêèå ãðóïïû. Òîãäà G ⊕ H � öèêëè÷åñêàÿ ⇔
ÍÎÄ(|G|, |H|) = 1.

Äîêàçàòåëüñòâî. Äîêàçàòåëüñòâî íåîõîäèìî çíàòü.

Ñëåäñòâèå 1. G1 ⊕G2 ⊕ ...⊕Gn � öèêëè÷åñêàÿ ⇔ ÍÎÄ(|Gi|, |Gj |) = 1, i ̸= j.

Ñëåäñòâèå 2. Ïóñòüm = n1·n2·...·nk. Òîãäà Zm
∼= Zn1⊕Zn2⊕...⊕Znk

⇔ ÍÎÄ(ni, nj) = 1, i ̸= j.

Ââåäåì îáîçíà÷åíèå:

Uk(n) = {x ∈ U(n)|x ≡ 1 (mod k)}, k|n.

Òåîðåìà 3. Ïóñòü ÍÎÄ(s, t) = 1. Òîãäà U(st) ∼= U(s) ⊕ U(t). Êðîìå òîãî, Us(st) ∼= U(t),
Ut(st) ∼= U(s).
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