
Çàäàíèå 6.

CC20. Äîêàæèòå, ÷òî ó ñëó÷àéíîé áóëåâîé ôóíêöèè ñ áîëüøîé âåðîÿòíîñòüþ {0, 1}n → {0, 1}n
ñðåäíÿÿ ñëîæíîñòü Havg íå ìåíüøå 2n/10 ïðè áîëüøèõ n.

CC21. Äîêàæèòå, ÷òî åñëè ñóùåñòâóåò S(`)-ïñåâäîñëó÷àéíûé ãåíåðàòîð, òî ñóùåñòâóåò òàêàÿ
ôóíêöèÿ f ∈ E, ÷òî Hwrs(f)(n) ≥ S(n).

CC22. Äîêàæèòå, ÷òî åñëè ñóùåñòâóåò f ∈ E è ε > 0, ÷òî Havg(f)(n) ≥ 2εn ïðè âñåõ n, òî
MA = NP.

CC15. Ïóñòü f1(x11, . . . , x1n1), . . . , fm(xm1, . . . , xmnm
) � ïðîèçâîëüíûå áóëåâû ôóíêöèè, çàâèñÿ-

ùèå îò íåïåðåñåêàþùåãîñÿ ìíîæåñòâà ïåðåìåííûõ. Äîêàæèòå, ÷òî âûïîëíÿåòñÿ íåðàâåíñòâî:

L (f1(x11, . . . , x1n1)⊕ · · · ⊕ fm(xm1, . . . , xmnm
)) ≥ 1
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∑
i

L(fi),

ãäå L(f) îáîçíà÷àåò ìèíèìàëüíîå êîëè÷åñòâî ãåéòîâ â {∧,∨,¬}-ôîðìóëå, âû÷èñëÿþùåé f .
CC19. à) Ïóñòü M [X,X] ýòî 0/1-ìàòðèöà, êîòîðàÿ ñîäåðæèò ïåðåñòàíîâî÷íóþ ìàòðèöó ðàçìåðà
|X| (ò.å. åå ïåðìàíåíò íàä R íå íîëü). Äîêàæèòå, ÷òî R(M) · T (M) ≥ |X|2, ãäå T (M) � ýòî ÷èñëî
åäèíèö â M . á) Äîêàæèòå ñ ïîìîùüþ ýòîé òåõíèêè, ÷òî L(MOD2) = Ω(n2).
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