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FL 24 Äîêàæèòå, ÷òî êëàññ êîíòåêñòíî-ñâîáîäíûõ ÿçûêîâ çàìêíóò îòíîñèòåëüíî îïåðàöèé:

d) SHIFT (L).

FL 27 Äîêàæèòå, ÷òî çàìûêàíèå Êëèíè óíàðíîãî ÿçûêà ÿâëÿåòñÿ ðåãóëÿðíûì ÿçûêîì.

FL 30 Äîêàæèòå, ÷òî ñëåäóþùèå ÿçûêè íå ÿâëÿþòñÿ êîíòåêñòíî-ñâîáîäíûìè:

c) { ak1b ak2b . . . aknb | n ≥ 1, 0 ≤ k1 ≤ . . . ≤ kn }
d) {w |w ∈ {a, b, c}∗, |w|a · |w|b < |w|c }
e) { ambn |m,n ∈ N, n | m }

FL 31 Äîêàæèòå, ÷òî êëàññ êîíòåêñòíî-ñâîáîäíûõ ÿçûêîâ íå çàìêíóò îòíîñèòåëüíî îïåðàöèè

c) 1
2L = {u |u ∈ Σ∗, ∃v ∈ Σ∗ : |u| = |v|, uv ∈ L }

d) SHUFFLE(L1, L2) = { a1b1 . . . anbn | ai, bj ∈ Σ, a1 . . . an ∈ L1, b1 . . . bn ∈ L2 }
FL 37 Äîêàæèòå, ÷òî êàæäàÿ îáûêíîâåííàÿ ãðàììàòèêà, ãåíåðèðóþùàÿ ÿçûê

L = {w1w2 |w1, w2 ∈ {a, b}∗, w1 = wR
1 , w2 = wR

2 }, íåîäíîçíà÷íà.
FL 38 Äîêàæèòå, ÷òî äëÿ êàæäîãî ÌÏ-àâòîìàòà A ñóùåñòâóåò òàêîé ÌÏ-àâòîìàò B, ÷òî L(A) = L(B)

è B èìååò òîëüêî äâà ìàãàçèííûõ ñèìâîëà.

FL 39 Áóäåì íàçûâàòü ÌÏ-àâòîìàò îãðàíè÷åííûì, åñëè ïðè ëþáîì ïåðåõîäå îí ìîæåò óâåëè÷èâàòü âû-

ñîòó ìàãàçèíà íå áîëåå, ÷åì íà îäèí ñèìâîë. Èíûìè ñëîâàìè, åñëè (p, γ) ∈ δ(q, a, x), òî |γ| ≤ 2. Äîêàæèòå,

÷òî äëÿ êàæäîãî ÌÏ-àâòîìàòà ñóùåñòâóåò ýêâèâàëåíòíûé åìó îãðàíè÷åííûé ÌÏ-àâòîìàò, ðàñïîçíàþùèé

òîò æå ÿçûê.

FL 40 Äîêàæèòå, ÷òî åñëè L ⊆ {a, b}∗ � ðåãóëÿðíûé ÿçûê, òî PERMUTE(L) êîíòåêñòíî-ñâîáîäíûé.

Îïðåäåëåíèå. Êîíúþíêòèâíîé ãðàììàòèêîé áóäåì íàçûâàòü ÷åòâ¼ðêó G = (Σ, N,R, S), ãäå Σ � àë-

ôàâèò, N � ìíîæåñòâî íåòåðìèíàëüíûõ ñèìâîëîâ, R � ìíîæåñòâî ïðàâèë âûâîäà, S � âûäåëåííûé

ñòàðòîâûé íåòåðìèíàëüíûé ñèìâîë. Ïðàâèëà âûâîäà ìîãóò èìåòü âèä A → α1 &α2 & . . . &αk, ãäå

A ∈ N , αi ∈ (Σ ∪ N)∗. Ïðèíàäëåæíîñòü ñòðîê L(A) îïðåäåëèì ñëåäóþùèì îáðàçîì: åñëè äëÿ ëþáîãî i

âûïîëíåíî w ∈ L(αi), òî w ∈ L(A).

FL 41 Äîêàæèòå, ÷òî ñëåäóþùèå ÿçûêè ãåíåðèðóþòñÿ êîíúþíêòèâíûìè ãðàììàòèêàìè:

a) { anbncn |n ≥ 0 }
b) {wcw |w ∈ {a, b}∗ }
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