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(a) Ls = {a,ab,e, bb, bbc}

(b) Ly = {a,ab, bba, bbab, bbca, bbcab}

(c) Ly = 0

(d) L¢ = 0

(a) Doesn’t hold in general, i.e. let Ly = {a}, Ly = {b} then Ly Ly = {ab} # LoL; = ba.

(b) Doesn’t hold in general, i.e. let Ly = {e}, then L13X* = X* # {€}.
(c) Doesn’t hold in general, i.elet L1 = {a} then L1 Ly = {aa} # {a} = L;.

(d) Is always true. We show first that Lix C LTLi* since given w € L} we know w = we
and € € Ly hence w = we € L7L]. On the other hand L7L;* C Lj since if w € L7Lj}
we know that w = wv with v,v € L] but then w = uv € Lj.

(e) Doesn’t hold in general, i.e. choose Ly = {a},Ls = {b} then abab € (L1Ls2)* but
abab ¢ L L3 (On the other hand aab € LiL5 but aab ¢ (L1 Ls)*).

(a) gl b]ec
—*x01{11]0
*1 (210
*2 1 212
(b) b, c

(¢) 1.e¢ L(A
ii. ¢b ¢ L(A)
ili. cbbeb € L (A)
iv. beecbbbeeh € L (A)

(d) .
5 (0, bebb)
= {def. §}
5 (6 (0,b), cbb)
= {0(0,0) = 1}
5 (1, cbb)
= {def. 5}
6 (8 (1,¢), bb)
A: {6 (1’ C) = 0}
5 (0, bb)
= {def. 6}



= {6(0,b) = 1}
5 (1,b)

= {def. 6}

5 (8 (1,b),¢)

= {5 (Lb) = 2}
5(2,5)

= {def. §}
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(e) L (A) contains all words over {b, ¢} which contain bb.

4 dataQ = Qo | &
dataX = A | B
type Word = [X]
q @

0 = Qo
final :: @ — Bool

final Qy = False
final Q1 = True



5(QnA) = Qi
6(@073) = QO
6 (Q1,4) = Qo
6(@17‘3) = Ql
6 (Q, Word) — Q
o(a.[)  =gq

6 (g w) = b (5 (q2),w)
accept :: Word — Bool

accept w = final (6 (qo, w))



