COT 3100 Spring 2001

Homework #5

Assigned: April 9, 10.

Due: April 18, 19 in recitation. 

Problem #1 Let A, B and C be sets of strings. Prove or disprove that A((B (C) = A(B(A(C.

Problem #2  Give regular expressions to describe the set of strings in (a(b)* that 

a) contain exactly one occurrence of a; 

b) contain exactly two occurrences of a; 

c) begin with b; 

d) end in aba; 

e) begin with a or end in b, or both; 

f) begin with a or end in b, but not both. 

Problem #3 Let A and B  be sets of strings. Prove or disprove that if A ( B, then 

A* ( B*. (Here, ( simply means a normal subset, so A ( A.)

a) Problem #4.  Find regular expressions for each of the following languages: 

b) The set of strings over {a, b}, such that each occurrence of b is immediately preceded by a.

c) The set of strings over {a, b} that do not contain the substring aba.

d) The set of strings over {a, b, c}, such that all strings contain the substring ab or substring cb (or both).

Problem #5. Draw DFAs that accept the languages described in parts a, b, and c in problem #4.

 Problem #6. Let L be a language over alphabet (={a, b}defined recursively:

i) Basis: ((L

ii) Recursive step: If w(L then aawb(L

iii) Closure: A string w (L only if it can be obtained from the basis by finite number of applications of the recursive step.
a) Give L0, L1, L2 , sets obtained after 0, 1 and 2 applications of iterative step.

b) Give an implicit definition of the language.

c) Prove by induction that for every string in L the number of a’s is twice the number of b’s. 

