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-1 Give a rational expression for the following language over & = {a,b}: ~ WTL C4*5)
{w | w contains at least four ‘b’s, or w does not have consecutive ‘Us}. (8 marks)
2-Let ¥ = {0,1}. A word w = byby...b, ; is seen as a binary number whose value
" is given by val(w) = bp2° + b12' +--- + b, ;2""1. Note that the least significant bit
is on the left. For a word w, w® denotes its reverse (or mirror image). That is, if
w= b0b1 i, bn—h then wR = n—lbn—Z R blbo. L J
» {/‘/‘ W ; P ”\ ’z
Give a pushdown automaton for the following language. g Sl Gt A o B ; ;
' C: 1
Vi !
o) {uv | w,v € {0,1}*, val(u) x 3 = val(v®)}. Exa Lﬁ‘/i—-fz‘tw
3 A u..' ; £ 4 { (‘; 7 (
2.4 L (10 marks) Q1 |
L % 3. Let w,v € £* be two words. We say that u is a scattered subword of v (denoted
' u=v)ifu=a0ay...0a, and v = Up@1U102V2 . . . GnVUy for some n > 0 where ¢; € ¥ for
t1€{1,2...n} and v; € * for i € {0,1,.. .n}. That is, u is obtained by “dropping”
some letters from v. > /
e}/
Let L € X*. Let ming(L) = {w | w € L,Vu(u € L Au < w) = u = w}. That is, it is s
the set of “minimal” words in L with respect to <. =, i . u};/, = :57‘.
Prove that if L is regular then min<(L) is regular. (6 marks) ,; gt
‘_:) ‘.'.v\"" .9,
4. Let ¥ = {0,1}. Recall that val(w) gives the value of a binary number w with Ieastja/i r"//;’ ) 1
; N significant bit on the left. Consider the following languages. 5L e
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A i Ly = {uv | val(u) + val(v) = 2" for some n € {0,1,2,...}}. M 2 ATEA R ST
s |9 i Ly = {uv | val(u) + val(v) # 2" for any n € {0,1,2, .. Ry R Bk, 2
e 00 i Ly = {uv | val(u?) + val(v) = 2" for some n € {0,1,2,... }}L;\f‘ Ayt D o]
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T /(a) Give a word in L; M L. Y oee, v Gt (1 marks)
e pe (b)"‘For each of them say whether they are a) regular, b) not regular but context-free,
‘¢ -__= = orc)not context-free. Justify. ! ‘ (20 marks)
N ! s . h G 1 d
W (Hint: there is one of each case.) A
i /. ot O G TN
f - TFop a‘ﬂ)mvide an NFA (no need for correctness proof); for b) provide a CFG/PDA (no need for correct-
z ness proof) and a proof of non-regularity; for ¢) provide a proof of non—context—freentss.ﬁ
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