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6.2: For the "to-turn-in" parts of 6.2, aim for as simple a regular expression as you can come up with.  Some of the credit may be for simplicity.  If your expression is very complicated, some annotation may help the grader to know whether it is correct.  The "burden of correctness" is on you.  I did not require some of the more complex parts of this problem due to difficulties with grading, but you should try some of them.
Note for part c:  The x is a typo, should be w.
|wy| means "the length of string wy"
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Problem 6  not from textbook 
 (equiv. classes for ap)
(18)
6.5
7 (9)

6.7a
8 (6)

6.8 (#9)

DFSM to Reg expression problem
10 (18)










10. (t-12) This could have been on the previous assignment, but I wanted you to have some time to think about it.
      Use the Myhill-Nerode theorem (instead of the pumping theorem, which we will study later) to show that the language   
                 = {a},  L= {ap : p is a positive prime integer }  
      is not regular. In particular, show that for any pair of positive prime integers p and q, the   
      strings ap and aq are in different equivalence classes of L. I.e., for any p and q, find a non-negative integer t such concatenating ar onto ap and aq produces one string of prime length and one whose length is composite.   This is not trivial.  Your proof should not mention the word "state"; it should directly use the definition of ≈L.






[image: ]
[image: ]
[bookmark: _GoBack](t-18) Consider the DFSM M below.  Use the algorithm from class to find a regular expression r such that L(R) = L(M).  You should calculate all of the rijk for k=0 and k=1.  For k>1, you are only required to calculate as many of the rijk  as needed to do the recursive steps that the algorithm actually needs to get the answer.  Be explicit about the ones that you do calculate.   [This link is primarily for summer students for which there is no “in-class”, but it may be helpful to winter term students as well.  The proof of the “in-class” algorithm and a complete example are given in the proof of Theorem 3.4 on the bottom of p33 and on pages 34-35 from this document, taken from “introduction to Automata Theory, Languages, and Computation by Hopcroft and Ullman (Addison-Wesley, 1979). ]
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6.18
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6.20
(#14)
Good practice problems for exams (no proof necessary)


















8.2ac


8.3
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 [image: ]There is an error in this diagram in the book.  The b-transition from q1 to q3 should not be there.  Remove it before doing the problem.

18. Let  = {a, b}.  Let L = {, a, b}. Let R be a relation defined on * as follows: xy (xRy iff y = xb).  Let R be the reflexive, transitive closure of R.  Let L = {x : y  L (yRx)}.  Write a regular expression for L.
Note on 6.18 Transitive and reflexive closures are introduced in Section A.5 Closures under various operations are also mentioned on pages 17, 57, and 72.
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13. Show a possibly nondeterministic FSM to accept the language defined by each of
the following regular expressions:

a (@ Uba)b U aa)*.
b. (b Us)(ab)*(aUs).
e (babb*U a)*.
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d. (ba U ((a U bb)a*b)).
e (a U b)*aa(b U aa)bb(a U b)*.
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15. Consider the following DFSM M:

a. Write a regular expression that describes L(M).
b. Show a DFSM that accepts =L (M).
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20. For each of the following statements, state whether it is True or False. Prove your
answer.

a (ab)*a = a(ba)*.
b. (@ Ub)*b(a Ub)* = a*b(a Ub)*

(@Ub)*b(a Ub)*U (a Ub)*a(a Ub)* = (aUb)~
(@Ub)*b(a Ub)*U (@aUb)*a(aUb)* = (aUb)"
(aUb)*ba(a Ub)*Ua*h* = (a Ub)*

a*b(a Ub)*= (aUb)*b(aU b

If o and £ are any two regular expressions, then (o« U B)* = a (Ba'Ua).
If o and £ are any two regular expressions, then («£)*a = a (Ba)*.

Fmormeoan
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1. Describe in English, as briefly as possible, the language defined by each of these

regular expressions:

a. (b U ba) (b U a)* (ab U b).

b. (((a*b*)*ab) U ((a*b*)*ba))(b U a)*.

2. Write a regular expressions to describe each of the following languages:

a. {we{a,b}*: every a in w is immediately preceded and followed by b}.

b. {we{a,b}*:wdoesnot end inba}.

e {we{0,1}*:3ye{0,1}* (|xy|iseven)}.

d. {we{0.1}* : w corresponds to the binary encoding, without leading 0s, of
natural numbers that are evenly divisible by 4}.

e. {we={0.1}* : w corresponds to the binary encoding, without leading 0s, of
natural numbers that are powers of 4}.

f. {we {0-9}*:w corresponds to the decimal encoding, without leading 0s, of
an odd natural number}.

g. {we {0,1}* : w has 001 as a substring }.

h. {we {0,1}* : w does not have 001 as a substring}.

i. {we{a,b}*:w hasbbaas a substring}.

j- {we{a,b}* :w has both aa and bb as substrings}.

k. {we {a,b}* : w has both aa and aba as substrings}.

I {we{a.b}* : w contains at least two b’s that are not followed by an a}.

m. {we {0,1}* :w has at most one pair of consecutive 0s and at most one pair
of consecutive 1s}.
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n. {we {0,1}%: none of the prefixes of w ends in 0}.
0. {we {a,b}*: #,(w) =;0}.
p. {we {a,b}*: #,(w) = 3}
q. {we {a.b}*: w contains exactly two occurrences of the substring aa}.
r. {we {a,b}*: w contains no more than two occurrences of the substring
aa}.
s. {we{ab}* — L}, where L = {we {a,b}*: wcontains bba as a
substring}.
t. {we {0,1}* : every odd length string in L begins with 11}.
u. {we {0-9}* : w represents the decimal encoding of an odd natural number
without leading Os.
V. Ly — Ly where Ly = a*b*c*and L, = c*b*a*.
w. The set of legal United States zip codes H.
x. The set of strings that correspond to domestic telephone numbers in your
country.
3. Simplify cach of the following regular expressions:
a (a U b)*(a Ue)b*
b. (&*U b) b*.
¢ (aUb)*a*U b.
d. ((a U b)*)*
e ((a U b)Y
£ a((aUb)bUa))*Ua((aUb)a)*Ua(b U a)b)
4. For cach of the following expressions E, answer the following three questions
and prove your answer:
i. Ts E aregular expression?
ii. Tf £ is a regular expression, give a simpler regular expression.
iii. Does E describe a regular language?
. ((a U b) U (ab))*.
b. (a* a"").
¢ ((ab)*@).
d. (((ab) U ©)*N (b U c*)).
. (&* U (bb*)).

=
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5 LetL = {a"":0=n=4}.
a. Show a regular expression for L.
b. Show an FSM that accepts L.
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Use the algorithm presented in the proof of Kleene’s Theorem to construct an FSM
to accept the language generated by cach of the following regular expressions:

a (b(bUe)b)*.
b. bab U a*.
Let L be the language accepted by the following finite state machine:





