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.

Only one subset relation can be proved, namely we can prove that  A(B(A(C ( A((B (C).

It actually means that A(B(A(C is “smaller” then A((B (C), because there might be a string that belongs to both A(B and A(C, although it can not be represented as some prefix from A and a suffix that belong to both B and C.  

So, here is a counterexample that disproves A((B (C) (A(B(A(C.

A={a, ab}, B={b}, C={(}.  B (C={b}, A((B (C)={ab, abb}, A(B={ab, abb},  A(C={a, ab}, and A(B(A(C= {abb}. So, ab(A((B (C), but ab( A(B(A(C, so it’s not the case, that 

always 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*ab*
b) contain exactly two occurrences of a; 


b*ab*ab*
c) begin with b; 


b(a+b)*

d) end in aba; 


(a+b)*aba

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


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


a(a+b)*a+b(a+b)*b
Problem #3 Let A, B and C be sets of strings. Prove or disprove that if A ( B, then 

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

Proof. Assume A ( B. To prove that A* ( B* take arbitrary string w( A* to show that 

w(B*.  w(A* implies that w( An for some n(0. w( An means that w=u1 u2… un, where ui(A for i=1, 2, …n. ui(A  implies ui(B from  assumption that A ( B. 

Then w=u1 u2… un (Bn(B*, QED.

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

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

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

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

(a+b+c)*(ab+cb)(a+b+c)*
Problem #5. Draw DFAs that accept the languages described in parts a, b, and c in problem #4.
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 Problem #6. Let L be a language over alphabet (={a, b}defined recursively:

i) Basis: ((L

ii) Recursive step: If w(L then aaub(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.

L0={(}, L1={aab}, L2= aaaabb}.
b) Give an implicit definition of the language.


L= {a2nbn | n(0 } 
c) Prove by induction that for every string in L the number of a’s is twice the number of b’s. 

Any string w(L is obtained by  n(0 applications of recursive step. 
Prove by induction on n(0 (where n is the number of applications of recursive step to get w(L), that |w|a = 2(|w|b
Basis. n = 0, w=(, |w|a=0=2(|w|b
IH. Assume that |w|a = 2(|w|b if w is obtained by n=k applications of recursive step, for some k(0. 

IS. We need to prove that if u is obtained by n=k+1 applications of recursive step, 

|u|a = 2(|u|b . If u results from k+1 applications of recursive step, it means, that u=aawb, where w(L and is obtained by k applications of recursive step and |w|a = 2(|w|b  by IH. 

that u=aawb implies that  |u|a=|w|a+2, and that  |u|b=|w|b+1. 

|u|a=|w|a+2 = 2(|w|b+2=2(|w|b+1)=|u|b. QED.
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