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87. Ïî êàíàëó ñâÿçè òðåáóåòñÿ ïåðåäàòü èíôîðìàöèþ, ñîñòîÿùóþ èç 10 áèòîâ. Èçâåñòíî, ÷òî ìàêñèìóì îäèí èç ïå-
ðåäàâàåìûõ áèòîâ èñêàçèòñÿ. Äîêàæèòå, ÷òî íåâîçìîæíî ïðèäóìàòü íàäåæíóþ ñõåìó, êîòîðàÿ òðåáîâàëà áû ïåðåäà÷è
âñåãî 13 áèòîâ. À êàê îáîéòèñü 14 áèòàìè?
88. Íàéäèòå ìàêñèìàëüíîå èç ÷èñåë C0
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89. Äîêàæèòå, ÷òî à) ln((n− 1)!) <
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90. Äîêàæèòå, ÷òî 1
eα(1−α)n2H(α)n < Cαn

n < n
e 2H(α)n, ãäå H(α) = −α log α− (1− α) log(1− α), 0 < α < 1.

91. Â ãðàôå n âåðøèí è m ðåáåð. Äîêàæèòå, ÷òî èç ýòîãî ãðàôà ìîæíî óäàëèòü íå áîëåå, ÷åì m
k ðåáåð òàê, ÷òîáû

âåðøèíû ïîëó÷èâøåãîñÿ ãðàôà ìîæíî áûëî áû ïðàâèëüíûì îáðàçîì ïîêðàñèòü â k öâåòîâ.
92. F1 = F2 = 1, Fn+2 = Fn+1 + Fn. à) Äîêàæèòå, ÷òî F1 + F2 + ... + Fn = Fn+2 − 1. á) Äîêàæèòå, ÷òî ñóììà âîñüìè
ïîñëåäîâàòåëüíûõ ÷èñåë Ôèáîíà÷÷è íå ÿâëÿåòñÿ ÷èñëîì Ôèáîíà÷÷è. â) Äîêàæèòå òîæäåñòâî C0

n−1+C1
n−2+C2

n−3+· · · =
Fn. ã) Äîêàæèòå òîæäåñòâî Fm+n = Fn−1Fm + FnFm+1.

93. Íà ìíîæåñòâå {0, 1}n ââåäåíû îïåðàöèè + (ïîêîîðäèíàòíî) è ∗ òàê, ÷òîáû ïîëó÷èëàñü ñòðóêòóðà ïîëÿ. Äëÿ
x ∈ {0, 1}n îáîçíà÷èì çà (x)≤m âåêòîð, ïîëó÷àþùèéñÿ èç ïåðâûõ m êîîðäèíàò x (1 ≤ m ≤ n). Äîêàæèòå, ÷òî äëÿ
êàæäîãî c ∈ {0, 1}n, c 6= 0 îòîáðàæåíèå x 7→ (c ∗ x)≤m ïðèíèìàåò êàæäîå çíà÷åíèå èç {0, 1}m ïî 2n−m ðàç.


