
Homework 3CS 3211. Give a regular expression for the following languages.(a) L2 = fanbm : n < 4;m � 3g.(a+ aa+ aaa+ �)(b+ bb+ bbb+ �)(b) The 
omplement of L2.(a+ b)�ba(a+ b)� + (aaaa)a�b� + a�(bbbb)b�(
) All strings over fa; b; 
g that 
ontain no runs of a's of length greater than two.(b+ 
+ ab+ a
+ aab+ aa
)�(a+ aa+ �)2. Find a DFA that a

epts the language: L(ab(a+ ab)�(a+ aa)).
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3. Find a regular expression for the language a

epted by the following NFA.
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bAnswer: a�ba�4. Find a regular expression that generates the following language on fa; bg. L = fw : (na(w)and nb(w) are both even g.Answer: (aa+ bb+ (ab+ ba)(aa+ bb)�(ab+ ba))�Obtained by starting from the DFA and applying the state elimination te
hnique. Sin
e thestarting state and the �nal state are the same, all the other states 
an be eliminated oneby one. The �nal result is r� where r is the regular expression on the self-loop around thestart/�nal state.5. Constru
t a right linear grammar for the language L((aab�ab)�)S ! �S ! aaAA! bAA! abS6. Constru
t a left linear grammar for the above language. (Hint: 
onstru
t a right linearlanguage for the reverse of the above language and reverse the right hand sides of all therules.) 1



S ! �S ! AabA! AbA! Saa7. Give a regular grammar for the language L = fw : jna(w)� nb(w)j is oddgS ! AajAbA! AaajAbbjAabjAbaj�
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