Áõôüìáôá êáé ÔõðéêÝò ÃñáììáôéêÝò 5ç óåéñÜ áóêÞóåùí ÓôÜèçò ÆÜœïò

1. ÿóôù êáíïíéêü óýíïëï L. Ðïéá áðü ôá ðáñáêÜôù óýíïëá åSSíáé êáíïíéêÜ; ÄéêáéïëïãÞóôå ôéò áðáíôÞóåéò óáò.

á) {a_1a_3a_5 . . . a_{2n−1} | a_1a_2a_3 . . . a_{2n} ∈ L} â) {a_2a_1a_4a_3 . . . a_{2n}a_{2n−1} | a_1a_2a_3 . . . a_{2n} ∈ L} ã) Cycle(L) = {w_1w_2 | w_1w_2 ∈ L, w_1, w_2: strings} ä) max(L) = {x ∈ L | äåí õðÜñœåé y ≠ ε ìå xy ∈ L} å) min(L) = {x ∈ L | äåí õðÜñœåé ðñüèåìá ôïõ x ðïõ íá åSSíáé óôçí L} óô) init(L) = {x ∈ L | ãéá êÜðïéï y, xy ∈ L} æ) L^R = {x | x^R ∈ L} ç) {x | xx^R ∈ L}

2. Ðïéá ç óœÝóç ìåôáîý ôçò êëÜóçò ôùí êáíïíéêþí óõíüëùí êáé ôçò åëÜœéóôçò êëÜóçò ãëùóóþí êëåéóôÞò ùò ðñïò ôçí Ýíùóç, ôçí ôïìÞ êáé ôï óõìðëÞñùìá ðïõ ðåñéÝœåé üëá ôá ðåðåñáóìÝíá óýíïëá.

3. ÿóôù k ïìïìïñöéóìüò: k(a) = 10, k(b) = 01.

á) L = (a + ba)^∗, k(L) = ? â) L = (10 + 0)^∗1^∗, k^{−1}(L) = ?

ã) L = {w ∈ {0, 1}^∗ | SSóï ðëÞèïò 0 êáé 1 óôçí w}, k^{−1}(L) = ?

4. ÿíá óýíïëï êáëåSSôáé co-˛nite áí ôï óõìðëÞñùìÜ ôïõ åSSíáé ðåðåñáóìÝíï (˛nite). Äþóôå áëãüñéèìï ðïõ áðïêñSSíåôáé áí ôï L(M), üðïõ M: ðåðåñáóìÝíï áõôüìáôï, åSSíáé co-˛nite Þ üœé. ÄéêáéïëïãÞóôå ôïí áëãüñéèìï.

5. ÁðïäåSSîôå Þ áíôáðïäåSSîôå: L_1 = L_2, üðïõ:

L_1 = b^∗ + b^∗a(b + ab^∗a)^∗ab^∗ êáé L_2 = (b^∗ab^∗a)^∗b^∗

6. (**) ÿóôù M: DFA êáé L = L(M). ÄåSSîôå üôé R_L êáé R_M åSSíáé óœÝóåéò éóïäõíáìSSáò. Ðþò ïé R_L, R_M óœåôSSæïíôáé ìåôáîý ôïõò;

7. ÊáôáóêåõÜóôå c.f. ãñáììáôéêÝò ðïõ íá ðáñÜãïõí:

L_1 = {w ∈ {a, b}^∗ | # a óôçí w ≠ # b óôçí w} L_2 = {a^ib^j | i ≠ j, i, j ≥ 0} L_3 = óýíïëï óõìâïëïóåéñþí ìå éóïññïðçìÝíåò ðáñåíèÝóåéò L_4 = óýíïëï åêöñÜóåùí Pascal (Pascal expressions) L_5 = óýíïëï LOOP ðñïãñáììÜôùí

8. (**) ÄåSSîôå œñçóéìïðïéþíôáò ôï èåþñçìá Myhill-Nerode üôé ç ãëþóóá {a^ib^j | 1 ≤ i ≤ j} äåí åSSíáé êáíïíéêÞ.