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1. (20 points) Is L:{w| wi {03 Ulw isdivisibleby3} regular? Justify your response.



2. (30 points) For each of Lo and L, tell whether or not the language is regular. Justify your
reSpoNses.
Lo = the set of binary strings that contain at least two occurences of 01

L, =the st of binary strings that contain fewer than two occurences of O1.



3. (25 points) Consder the language L consisting of the set of strings of balanced parentheses
over S={(,)} . Thatis, astring w belongsto L if w contains just as many (‘sas)'s and thereis
aparing betweep the (‘'sand the)’shsuch thqt each ( ispaired with a) toitsright in w. For
example, (OO)T L, el L, (ONTL,OT L, OOT L but){ L and()T L.ISL
regular? Justify your response.



4 (25 points) Desgn a context-free grammar for the language
L ={0"1"1"0*™|n 2 0 Um? 0} ={01™"0*"|n= 0 Um? 0} .
For example, 00111001 L but 0011107 L.



CS3133
Solutions to Midterm Exam

1.Lo= ((0 +1)(0+1)(0 +1))* , soitisregular.

2. Both languages are regular. Lo = (0+1) 01(0+1) 01(0+1)" and because

L =L, :{O,J}* - L, and regular languages are closed under complement, it follows that L,
must be regular.

3. L isnot regular. jAssume L is regular, and let n be theinteger provided by the Pumping
Lemma. Let w=(")". Thatisw isastring of n (‘sfollowed by n)’s. w can be written xyz such

that |xy| £ n and |y| 1. Thus, xy only spans (‘s and y isanonempty string of (‘s The Pumping

Lemmaforces{ xy“z|k 2 0} I L.Butthisisacontradictionsince k * 1p xy*z doesnot have
asmany (‘sas)’s. Thus, L isnot regular.
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