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Ââåäåíèå â àäåëüíóþ äåìîêðàòèþ

1.1. Äîêàæèòå, ÷òî â êîëüöå Z10 10-àäè÷åñêèõ ÷èñåë ...999 = −1. Âû÷èñ-
ëèòå −2,−3,−99 ∈ Z10.

1.2. Êàêèå öåëûå ÷èñëà îáðàòèìû â Z10? Âû÷èñëèòå
1
9
, 1
3
, 1
7
∈ Z10.

1.3. Âû÷èñëèòå 1
99
, 1
999
, 1
9999

, · · · ∈ Z10. Ïîñòðîéòå òåîðèþ ïåðèîäè÷åñêèõ

10-àäè÷åñêèõ ÷èñåë.

1.4. Ïîñòðîéòå òåîðèþ êâàäðàòíûõ óðàâíåíèé â êîëüöå 10-àäè÷åñêèõ

÷èñåë.

1.5. Ïîñòðîéòå èçîìîðôèçì êîëåö Z10
∼= Z2 × Z5. Ïðîâåðüòå åãî íåïðå-

ðûâíîñòü

1.6. Äîêàæèòå, ÷òî êîëüöî Z2 ãîìåîìîðôíî êàíòîðîâó ñîâåðøåííîìó

ìíîæåñòâó. Êàêîâû ñâÿçíûå ïîäìíîæåñòâà êîëüöà Z2?

1.7. Ïðè êàêèõ λ ∈ R>0 ôóíêöèÿ N : x 7→ |x|λ ÿâëÿåòñÿ íîðìîé íà

R?

1.8. Ïðè êàêèõ ïðîñòûõ p èìååò ñìûñë
√
2 ∈ Qp? Èçó÷èòå ïðèìåíè-

ìîñòü ìåòîäà Íüþòîíà ê ïîñòðîåíèþ ïîñëåäîâàòåëüíûõ ïðèáëèæåíèé

ðåøåíèé óðàâíåíèÿ x2 = 2 â Qp.

1.9. Äîêàæèòå, ÷òî äëÿ ëþáîé ïîñëåäîâàòåëüíîñòè p−àäè÷åñêèõ ÷èñåë

a : N→ Qp : n 7→ an áåñêîíå÷íàÿ ñóììà

∞∑
n=0

an := lim
N→∞

N∑
n=0

an

ñóùåñòâóåò òîãäà è òîëüêî òîãäà, êîãäà limn→∞ an = 0.

1.10. Ïðèäàéòå ñìûñë "÷èñëó" 0!+1!+2!+3!+ · · · ∈ Q5 è âû÷èñëèòå åãî

ïðèáëèæ¼ííî â êàêîì-ëèáî óêàçàííîì âàìè ñìûñëå. Ïîñòàâüòå âîïðîñ îá

èððàöèîíàëüíîñòè ýòîãî ÷èñëà è ïîïûòàéòåñü ðåøèòü åãî.
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