   		474 HW 5 problems   (highlighted problems are the ones to turn in)Problems 1  (9 points) and 2 (18 points)  are not from the textbook.  Their problem statements are also on page 2 of this document.
6.1a (3)
6.1b

6.2 a-k, n-p
6.2 See the note on the right side of this page
6.2a (3)
6.2c   (3)











                           
                             [image: ]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 commentary will 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 ones due to difficulties with grading, but you should try some of them.
Note for 6.2 part c:  The x is a typo, should be w.
|wy| means "the length of string wy"
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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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(+-9) The DFSM pictured below is minimal, and £ isits start state. Construct the canonical form
representation of this DFSM as described in Section 5.8 of the Rich textbook. Each vertex in the
‘eraph will be given a new name, one of {Q0, ql, ..., a5} Complete the following table to indicate
which new name will be given to which state.

Old state name | New state name
T
s
t
u

languages Ly =L(M;) and L= LOM).
a Show that L =L, N Lyis regular by carefully constructing a DFSM M(K, %, 3,5, &) such
that L=L(M). The idea is that cach state of M is an ordered pair of states from the other
‘machines. Give the details of the construction (i.. the five parts of M) using precise
‘mathematical notation. HINTs:

i.The construction from class of the minimal DFSM based on the equivalence classes of

a regular language can give you amodel for how to express this. But there is
probably no place for Myhill-Nerode style equivalence classes in this particular
problem o ifs solution
ii. The key to the construction is figuring out what the transition function & for the
intersection machine should be, based on &; and &, from the original machines.
b, Carefully prove that L=L(M). You will need to use mathematical induction somewhere in
Your proof. There will be some similarites between the approach of this proof and the
L=1.(M) proof for the minimal DFSM construction, but not many similarities in the deail.

A helpful notation for part b. Extended delta function. An altemative to the textbook’s -
notation. For any DFSM with transition function 3, define & by

8ae)=q 5(qxa)=3(5(q %))
for all states qEK, strings xE5*and a€X. It should be clear that if M's start state is s, and if
w is any string in ¥, then §(q, x) is the state that M will reach when started in state s with




