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prof. stucki...

1) For each of the following regular expressions e, give the state diagram of a DFA that
accepts the language L(e).

(a) (ab)"ba
(b) (ab)*(ba)*
(e) ((aa)™bb)®

2) Construct a DFA that accepts the language:

L ={w e {a,.b}" | w contains aba exactly once}

3) Let ¥ = {a,b}. Show that the following languages are regular:
Ly = {we E*|w begins with b and |w|, is even}
Ls = {we E*|w begins with b and |w|, is even}

4) Let £ = {a,b,e}. We say that a word w contains a word u if there are
vy, e € XF such that w = vyuwve. Show that the following langnages

are regular:
Ly = {weX*||w| is even}
Ly = {weX*||w|is odd}
Ly = {we X*|w contains aa}
Ly = {w e X*|w does not contain aa}
5) (Recall the last question ). Let £ = {a,b} and let
Ly = {weXZ*||w|is odd}
Ly = {weX*|w does not contain aa}

Construct a DFA that accepts Ly M Lo and use it to find a regular
expression ¢ such that £(e) = Ly N La.



6)

7)

8)

Give a context-free grammar (V. X, P, §) that generates the set of all
regular expressions over {a.b}. (Note that ¥ # {a.b}.)

For each of the following languages give a context-free grammar that
generates the language:

Ly = {a"Wa™ | k=n+m, n.k,m >0}

Ly = {we{ab}* | w|, is even}

Lz = L{{ab)*(a+ bb)*)

Ly = {we{ab} ||w=2k+1and w =wpy,}

where w; denotes the i-th symbol in a word w. That is, Ly consists
of all words of odd length that have the same symbol in the first and
middle positions.

For each of the following languages L;, construct a PDA M; that
accepts Ly, + = 1,2, 3, 4.

o L, = {a"b™ € {a,b}* | n = 0}.
Give a suecessful computation on aabbbb.
o L= {we {a,b)" |w=uwk},
Give successful computations on baab and abbba.
o Ly ={we {a.b}" | [l = [uw]s}.
Give a suecessful computation on abbaab.
o Ly ={w e {a.b}" | fuwla < Juwls}.
Give a successful computation on abbbaah and an unsuecessful
computation on aba.



