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4. Òåîðåòèêî-÷èñëîâûå ôóíêöèè.

4.1. Ôóíêöèè τ è σ.

1. Äëÿ ëþáîãî öåëîãî ÷èñëà n ≥ 1 ïðîâåðèòü âûïîëíèìîñòü íåðàâåíñòâà

τ(n) ≤ 2
√
n.

2. Ïîêàçàòü, ÷òî
∑

d|n 1/d = σ(n)/n äëÿ êàæäîãî íàòóðàëüíîãî ÷èñëà n.

3. Ïóñòü n � öåëîå ÷èñëî, ñâîáîäíîå îò êâàäðàòîâ. Äîêàçàòü, ÷òî τ(n) = 2r,

ãäå r � ÷èñëî ïðîñòûõ äåëèòåëåé n.

4. Äëÿ ôèêñèðîâàííîãî öåëîãî ÷èñëà k ïîêàçàòü, ÷òî ôóíêöèÿ f(n) = nk

ìóëüòèïëèêàòèâíà.

4.2. Ôîðìóëà îáðàùåíèÿ Ì¼áèóñà.

5. Äëÿ êàæäîãî ïîëîæèòåëüíîãî öåëîãî ÷èñëà n ïîêàçàòü, ÷òî

µ(n)µ(n+ 1)µ(n+ 2)µ(n+ 3) = 0.

6. Ïóñòü n = pk11 p
k2...
2 pkrr � ôàêòîðèçàöèÿ ïðîñòîãî ÷èñëà n > 1 è f � ìóëüòè-

ïëèêàòèâíàÿ ôóíêöèÿ. Äîêàçàòü, ÷òî∑
d|n

µ(d)f(d) = (1− f(p1))(1− f(p2))...(1− f(pr)).
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