Solution to HW2

November 20, 2013

1. Let L be {ww|w € £*}. Note that L is regular when |3| < 2. Therefore,
from now on we assume |X| > 2. We show that the Ry, defined by Myhill-Nerode
theorem has infinite index. Let 0,1 be two letters in X. We write s; to denote
0°1. For all 1 < 14,4, we have s;s; € L but sjs; ¢ L. Therefore, all s; belongs
to different equivalence classes. Ry must have infinite number of equivalence
classes. Hence L is non-regular if and only if |X| > 2.

2. L is not regular. We show that the Ry, defined by Myhill-Nerode the-
orem has infinite index. We write s; to denote (01)¢. For all 1 < 4, j, we have
si(s;)f € Ly but 55 (s;)T* ¢ Ly. Therefore, all s; belongs to different equivalence
classes of Ryr,. Ry, must have infinite number of equivalence classes. Ls is reg-
ular. It is easy to see that w € Ly if and only if |w| > 2 and its first letter and
last letter are the same. Therefore, Lo and be expressed by regular expression
00+ 1)*0+ 1(0+ 1)*1.

3. It is easy to see that w € A if and only if the first letter of w is 1 and
the occurrence of 1 in w is at least two. Therefore, A can be described by the
regular expression 1(0 + 1)*1(0 + 1)*. For non-regularity of B, we show that
the Rp defined by Myhill-Nerode theorem has infinite index. We write s; to
denote 1°0. For all 1 < i < j, we have s;19 ¢ B but sjlj € B. Therefore, all s;
belongs to different equivalence classes of Rg. Rp must have infinite number
of equivalence classes.

4. See the following state transition table.

State 0 1
— *Cl Cg 05
*02 04 Oﬁ
Cs | Cp | O
*04 04 CG
Cs | Cyq | Cs

Cs | Cs | Cs




