Automata and Grammars
SS 2018

Assignment 7

Solutions are to be presented at the Seminary on Thursday, April 12, 2018.

Problem 7.1 [Pumping Lemma]

Prove that the following languages are not regular by applying the Pumping Lemma for reg-
ular languages (Theorem 2.34):

(a) Ly = {a™"|n>m>1},

(b) Ly = {a™"|m<n<2m},

(¢) Le = {we{a,b}" [|w]e=[wl},
(d) Lg = {a®|n>0}

Problem 7.2. [Pumping Lemma]
Let L be the following language over ¥ = {a, b}:
L = {ab(ba)"ba"ba™ | m,n > 1} U {abba™ba™ | m,n >1}.

(a) Prove that L satisfies the Pumping Lemma for regular languages (Theorem 2.34) by
determining a corresponding constant ¢ > 1.

(b) Prove that the language L is not regular by using the Theorem of Myhill-Nerode (The-
orem 2.12).

(c) Is the language L. = { (ab)"a(ba)™ | n > 1} regular? Provide a proof for your answer!

Problem 7.3. [Decision Problems]

Determine the cardinality of the language L(A;) for the following NFAs A; (1 <1i < 4):
(a) A1 = (Q,{a,b},01,{0,5},{6}), where d; is defined as follows:

01|05 [ 1]2|3]4|5 (65|78

a| 4 |2|3|1|0 7 |3 |13
b| 1 |3|2|3|4] 8 | — |86

(b) Ay =(Q,{a,b},d2,{0},{5,10}), where 2 is defined as follows:
1123|4|55|6[7(8[9 |10

a| 1 |3|1]4|2] 4 (26|86 10
11 —-1314]10(0{9|7]—] 5

(c) Az =(Q,{a,b},d3,{0},{0,5,7}), where 03 is defined as follows:
03105 1 | 2(3[4|55 6 [75] 8 |9
a |12 — [—=|2]6|4 |27 =159|9
bl 4 (132 == 3 =89 -9

(d) Ay =(Q,{a,b},04,{0,5},{10}), where d is defined as follows:

s.|o | 1|2]3]4|5|6]7]| 8 9 |10,
a | 1 (2343 = |=[=[39] -— -
b| — | —|—|9]—=16 |78 — |1,6,10] —




