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1. (20 points) Is L= { }{ }*

| 0,1 isdivisibleby3w w w∈ ∧  regular? Justify your response. 

  
 
 
 



 

 

 
2. (30 points) For each of L0 and L1, tell whether or not the language is regular. Justify your 
responses.  
 L0 = the set of binary strings that contain at least two occurences of 01 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 L1 = the set of binary strings that contain fewer than two occurences of 01. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
3. (25 points) Consider the language L consisting of the set of strings of balanced parentheses 
over { }(,)Σ = . That is, a string w belongs to L if w contains just as many (‘s as )’s, and there is 
a pairing between the (‘s and the )’s such that each ( is paired with a ) to its right in w. For 
example, (()()) L∈ , Lε ∈ , ((())) L∈ , ( ) L∈ , ()() L∈  but )( L∉  and ()) L∉ . Is L 
regular? Justify your response. 
 



 

 

4 (25 points) Design a context-free grammar for the language  
{ } { }2 20 1 1 0 | 0 0 0 1 0 | 0 0n n m m n n m mL n m n m+= ≥ ∧ ≥ = ≥ ∧ ≥ . 

For example, 0011100 L∈  but 001110 L∉ .  
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Solutions to Midterm Exam 

 
1. L0 = ( )( ) ( )( )*

0 1 0 1 0 1+ + + , so it is regular.  
 
2. Both languages are regular. L0 = ( ) ( ) ( )* * *

0 1 01 0 1 01 0 1+ + +  and because 

{ }*

1 0 00,1L L L= = −  and regular languages are closed under complement, it follows that L1 
must be regular. 
 
3. L is not regular. Assume L is regular, and let n be the integer provided by the Pumping 
Lemma. Let ( )n nw = . That is w is a string of n (‘s followed by n )’s. w can be written xyz such 

that xy n≤  and 1y ≥ . Thus, xy only spans (‘s and y is a nonempty string of (’s. The Pumping 

Lemma forces { }| 0kxy z k L≥ ⊆ . But this is a contradiction since 1 kk xy z≠ ⇒  does not have 

as many (‘s as )’s. Thus, L is not regular. 
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