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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.

Ëåììà. (The pumping lemma for CF-grammars)

Äëÿ êàæäîãî êîíòåêñòíî-ñâîáîäíîãî ÿçûêà L ⊆ Σ∗ ñóùåñòâóåò òàêàÿ êîíñòàíòà p ≥ 1, ÷òî äëÿ

ëþáîé ñòðîêè w ∈ L, äëÿ êîòîðîé |w| ≥ p, ñóùåñòâóåò ðàçëîæåíèå w = xuyvz, ãäå |uv| > 0 è |uyv| ≤ p,

äëÿ êîòîðîãî xuiyviz ∈ L ïðè âñåõ i ≥ 0.

FL 29 Äîêàæèòå óñèëåíèå ëåììû î íàêà÷êå, óòâåðæäàþùåå ñóùåñòâîâàíèå ïîäîáíîãî ðàçáèåíèÿ ñ |u| >
0, |v| > 0.

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

a) { ambncn |m,n ≥ 0,m 6= n }
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 32 Äîêàæèòå ñëåäóþùóþ Ëåììó Îãäåíà:

Ëåììà. Äëÿ êàæäîãî êîíòåêñòíî-ñâîáîäíîãî ÿçûêà L ⊆ Σ∗ ñóùåñòâóåò òàêàÿ êîíñòàíòà p ≥ 1, ÷òî

äëÿ ëþáîé ñòðîêè w ∈ L, äëÿ êîòîðîé |w| ≥ p, è äëÿ ëþáîãî ìíîæåñòâà P ⊆ {1, . . . , |w|}, |P | ≥ p

âûäåëåííûõ ïîçèöèé â w ñóùåñòâóåò ðàçëîæåíèå w = xuyvz, äëÿ êîòîðîãî

� uv ñîäåðæèò õîòÿ áû îäíó âûäåëåííóþ ïîçèöèþ,

� uyv ñîäåðæèò íå áîëåå p âûäåëåííûõ ïîçèöèé,

� xuiyviz ∈ L ïðè âñåõ i ≥ 0.

FL 33 Ïóñòü îáûêíîâåííàÿ ãðàììàòèêàG â íîðìàëüíîé ôîðìå Õîìñêîãî èìååò k íåòåðìèíàëüíûõ ñèìâî-

ëîâ. Äîêàæèòå, ÷òî åñëè G ãåíåðèðóåò íåêîòîðóþ ñòðîêó w äëèíû áîëåå 2k, òî G ãåíåðèðóåò áåñêîíå÷íûé

ÿçûê.

Îïðåäåëåíèå. Ëèíåéíîé ãðàììàòèêîé íàçûâàåòñÿ îáûêíîâåííàÿ ãðàììàòèêà, ó êîòîðîé êàæäîå ïðà-

âèëî âûâîäà ñîäåðæèò íå áîëåå îäíîãî íåòåðìèíàëüíîãî ñèìâîëà â ïðàâîé ÷àñòè.

FL 34 Äîêàæèòå ñëåäóþùóþ âàðèàöèþ ëåììû î íàêà÷êå äëÿ ëèíåéíûõ ÿçûêîâ:

Ëåììà. Äëÿ êàæäîãî ÿçûêà L ⊆ Σ∗, ïîðîæäàåìîãî ëèíåéíîé ãðàììàòèêîé, ñóùåñòâóåò òàêàÿ êîí-

ñòàíòà p ≥ 1, ÷òî äëÿ ëþáîé ñòðîêè w ∈ L, äëÿ êîòîðîé |w| ≥ p, ñóùåñòâóåò ðàçëîæåíèå w = xuyvz,

ãäå |uv| > 0 è |xuvz| ≤ p, äëÿ êîòîðîãî xuiyviz ∈ L ïðè âñåõ i ≥ 0.

FL 35 Äîêàæèòå, ÷òî ÿçûê Äèêà (ïðàâèëüíûõ ñêîáî÷íûõ ïîñëåäîâàòåëüíîñòåé) íå ïîðîæäàåòñÿ ëèíåé-

íîé ãðàììàòèêîé.

FL 36 Äîêàæèòå, ÷òî êëàññ ÿçûêîâ, ïîðîæäàåìûõ ëèíåéíûìè ãðàììàòèêàìè, íå çàìêíóò îòíîñèòåëüíî

êîíêàòåíàöèè.

FL 37 Äîêàæèòå, ÷òî êàæäàÿ îáûêíîâåííàÿ ãðàììàòèêà, ãåíåðèðóþùàÿ ÿçûê

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

2 }, íåîäíîçíà÷íà.
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