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CC58. Ïîêàæèòå, ÷òî AM[k] = AM ïðè k ≥ 2.

CC59. Ïîêàæèòå, ÷òî åñëè PSPACE ⊆ P/poly, òî PSPACE = AM.

CC60. Ïóñòü åñòü îðàêóë, êîòîðûé ñ÷èòàåò ïåðìàíåíò ìàòðèöû n × n íàä ïîëåì F âåðíî äëÿ
äîëè ìàòðèö 1 − 1

3n . Ïóñòü |F| > 3n). Äîêàæèòå, ÷òî èñïîëüçóÿ ýòîò îðàêóë ìîæíî ïîñòðîèòü
âåðîÿòíîñòíûé ïîëèíîìèàëüíûé ïî âðåìåíè àëãîðèòì, êîòîðûé äëÿ êàæäîé ìàòðèöû ñ áîëüøîé
âåðîÿòíîñòüþ íàõîäèò åå ïåðìàíåíò.

CC38. Ïîêàæèòå, ÷òî ñóùåñòâóåò òàêîé îðàêóë A è ÿçûê L ∈ NPA, ÷òî L íå ñâîäèòñÿ ïî Òüþðèíãó
ê 3SAT , äàæå åñëè ñâåäåíèå ìîæåò èñïîëüçîâàòü îðàêóë A.
CC46. BPLH � ýòî êëàññ ÿçûêîâ, äëÿ êîòîðûõ ñóùåñòâóåò âåðîÿòíîñòíàÿ ìàøèíà Òüþðèíãà M ,
êîòîðàÿ èñïîëüçóåò ëîãàðèôìè÷åñêóþ ïàìÿòü, îñòàíàâëèâàåòñÿ ñ âåðîÿòíîñòüþ 1, è äëÿ âñåõ x
âûïîëíÿåòñÿ, ÷òî Pr[M(x) = L(x)] ≥ 2

3 . Ïîêàæèòå, ÷òî BPLH ⊆ P.

CC49. à) Ïóñòü B ⊆ {0, 1}∗. Îáîçíà÷èì UB = {1n | ∃x ∈ {0, 1}n ∩ B}. Ïîêàæèòå, ÷òî UB ∈ NPB .
á) Ïîñòðîéòå òàêîé B, ÷òî UB /∈ PB . Òåì ñàìûì ìû äîêàæåì òåîðåìó Áýéåðà, Ãèëëà è Ñîëîâýÿ î
òîì, ÷òî ñóùåñòâóåò òàêîé ÿçûê B, ÷òî PB 6= NPB .
CC50. Äîêàæèòå, ÷òî åñëè P = NP, òî ñóùåñòâóåò ÿçûê èç EXP, ñõåìíàÿ ñëîæíîñòü êîòîðîãî íå
ìåíüøå 2n/(10n).
CC51. à) Äîêàæèòå, ÷òî åñëè BPTime[f(n)] = BPTime[g(n)], òî BPTime[f(h(n))] = BPTime[g(h(n))],
ãäå f, g, h � êîíñòðóêòèâíûå ïî âðåìåíè, f(n), g(n) ≥ log n, h(n) ≥ n � âîçðàñòàþùàÿ ôóíê-
öèÿ. á) Ïîêàæèòå, ÷òî DTime[f(n)] ⊆ BPTime[f(n)] ⊆ DTime[2O(f(n))]. â) Ïîêàæèòå, ÷òî BPP ⊆
BPTime[nlogn] ( BPTime[2n].
CC56. Ïîêàæèòå, ÷òî AM = AM1, ãäå AM1 îïðåäåëÿåòñÿ àíàëîãè÷íî MA1.
CC57. Ïîêàæèòå, ÷òî AM ⊆ ΠP
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