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Ðàññìîòðèì ôóíêöèþ, èçâåñòíóþ êàê 3n + 1 ôóíêöèÿ:

f(n) = 3n + 1, &åñëè n ≡ 1(mod2);
f(n) = 2l + 1, &åñëè n = 2m(2l + 1), m ≥ 1.

Çàäà÷à: Ñóùåñòâóåò ëè äëÿ ëþáîãî n êîíå÷íîå s òàêîå, ÷òî f (s)(n) = 1,
ãäå

f (i)(n) = 3f (i−1)(n) + 1, &åñëè f (i−1)(n) ≡ 1(mod2);
f (i)(n) = 2l + 1, &åñëè f (i−1)(n) = 2m(2l + 1), m ≥ 1.

è f (1)(n) = f(n).
Çàìåòèì, ÷òî ïðè íå÷åòíîì ÷èñëå n, f (s)(n) = 1, òî s ≡ 0(mod2)
Òåîðåìà: Äëÿ ëþáîãî n ≥ 3 f (2n)(2n−1) > 1, f (2n)(22n+1) > 1 è f (2n+2)(22n+1+1) > 1.
Äîêàçàòåëüñòâî: Ðàññìàòðèâàåì ôóíêöèþ f(2n − 1):

f (1)(2n − 1) = 3(2n − 1) + 1 = 2(3 · 2(n−1) − 1),
f (2)(2n − 1) = 3 · 2n − 1,

. . . . . . . . .
f (2n−1)(2n − 1) = 2(3n − 1),
f (2n)(2n − 1) = (3n − 1)/2k

f (2n)(2n − 1) > 1 , ïîñêîëüêó 3n − 1 íå ÿâëÿåòñÿ ñòåïåíüþ äâóõ, ïðè n ≥ 3.
Òàê æå äîêàçûâàåòñÿ, ÷òî f (2n)(2n + 1) > 1 è f (2n+2)(22n+1 + 1) > 1.
Ñëåäñòâèå: Èç òåîðåìû ñëåäóåò, ÷òî íå ñóùåñòâóåò êîíñòàíòû C òàêîé, ÷òî äëÿ

ëþáîãî n f (C)(n) = 1.
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