
CS321Theory of ComputationPra
ti
e Problems1. (a) Use indu
tion on the size of the set S to show that j2S j = 2jSj.(b) Show by dire
t proof that AS(BTC) = (ASB)T(ATC)(
) Consider a DFA M = (Q;�; Æ; q0; F ).i. What is the domain and range of the transition fun
tion Æ? (The domain of afun
tion is the set of possible inputs. The range is the set of possible outputs.)ii. Give a formal de�nition of L(M) in set notation. (You will want to make use of theextended transition fun
tion Æ�.)(d) Consider an NFA M = (Q;�; Æ; q0; F ).i. What is the domain and range of the transition fun
tion Æ?ii. Give a formal de�nition of L(M) in set notation. (You will want to make use of theextended transition fun
tion Æ�.)(e) Given an NFA N and a regular expression r, what does it mean to say that N and r areequivalent?2. Consider the following languageL = fw1w2w3 : w1 2 faag+; w2 2 fbag�; w3 2 fbbg+g(a) Give an informal des
ription of L in your own words.(b) Underline the strings in the following list that are in L.� aabb aabababb aaabababb abaababb(
) Consider the following language over alphabet � = fa; bgL1 = fw1baw2 : w1 = an; w2 = bm; n � 0;m � 0gDes
ribe LR1 in set notation.(d) Let L2 = fbg�fag�. Des
ribe the language L1 \ L2 in set notation, where L1 is de�nedas in part (
).3. (a) Draw a DFA M su
h that L(M) = fw : w = abaw1; w1 2 fa; bg�g.(b) Draw an NFA N su
h thatL(N) = fw : w 2 fa; b; 
g�; w does not 
ontain all of the 
hara
ters in fa; b; 
gg. So for example aa, bb, 

, abba, bb
, and 
a are in L(N), but ab
 and baa

 are not.(
) Write a regular expression r su
h thatL(r) = fw : w 2 fa; bg�; na(w) mod 2 = 0 or nb(w) mod 3 = 0g.



4. Consider the following NFA N . q0 q1 q2
q3

Start ab bab ba
(a) Draw an equivalent generalized transition graph G1 that results by removing q1 from N .(b) Draw an equivalent generalized transition graph G2 that results by removing q3 fromG1.(
) Write the regular expression that is equivalent to the generalized transition graph G2.5. (a) Let DFAL be the set of languages a

epted by DFAs and NFAL be the set of languagesa

epted by NFAs. Is it true that DFAL � NFAL? Give a brief argument in support ofyour answer.(b) Convert the following NFA to an equivalent DFA.q0 q1 q2

q3 q4
Start a� b�a

6. (a) Give a right linear grammar for the following language: fwjna(w) is even and nb(w) isodd g.(b) Give a left linear grammar for the language ((1 + 0)�00(0 + 1)�11)�.(
) What language does the following grammar generate?S ! SaajBB ! Sbj�


