474 HW 6 problems (highlighted problems are the ones to turn in)

1. Describe in English, as briefly as possible, the language defined by cach of these | ¢ 2 For the "to-turn-in"
regular expressions:

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

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

2. Write aregular expressions to describe each of the following languages:
a. {we{a. b}*:every a in w is immediately preceded and followed by b}. Some of the credit may be

HW5 b. {we{a,b}*:w doesnot end in ba}. for simplicity. If your

{we {0,1}*: dy e {0.1}* (|xy| is even)}. expression is very

6.2e d. {we{0,1}*: w corresponds to th_c _b_inary encoding, without leading (s, of complicated, some

natural numbers that are evenly divisible by 4}.

- e. {we{0,1}*:w corresponds to the binary encoding, without leading Os, of
natural numbers that are powers of 4},

Some
parts of 6.2, aim for as

simple a regular expression

as you can come up with.
moved to

~
.

annotation may help the
grader to know whether it
1 n
6.2h f. {we{0-9}%:w corresponds to the decimal encoding, without leading 0Os, of Is correct. Tlile burden of
: an odd natural number}. correctness" is on you. I
- g. {we{0,1}*: w has 001 as a substring}. did not require some of the
h. {we{0,1}* : w does not have 001 as a substring }. more complex parts of this
i. {we{a,b}*:w hasbbaasasubstring}. problem due to difficulties
6.2l (el) j- {we{a.b}* :w has both aa and bb as substrings}. with grading, but you

- k. {we{a.b}* : w has both aa and aba as substrings}. should try some of them

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}. Note for part C: The
X is a typo, should be w.

n. {we{0,1}*: none of the prefixes of w ends in 0}. iyl "he lenoth of
wy| means "the length o

o. {we{a,b}* #,(w) =0} . .
p- {we{a b} #(w) = 3} string wy

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. {fwe{a,b}* — L}, where L = {we{a,b}*:wcontains bba asa
substring }.
6.3bcd t. {we{0,1}*: every odd length string in L begins with 11}.
- u. {w e {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 =.
X. The set of strings that correspond to domestic telephone numbers in your
country.
3. Simplify each of the following regular expressions:
a. (a U b)*(alUes)b®
b. (&% U b) b*.
c. (a U b)*a*U b.
d. ((a U b)¥)*.
e. ((a U b))
. a((aUb)bUa))*Ua((auUbyay*U a(b U a)b)*
4. For each of the following expressions E, answer the following three questions
and prove your answer:
i. Is E aregular expression?
ii. If E is a regular expression, give a simpler regular expression.
iii. Does E describe a regular language?
a. ((a U b) U (ab))*.

h. (a*a"b").

. ((ab)*D).

. ((ab) U 9)*N (b U c*)).
. (@* U (bb*)).
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o 5. LetL = {a"":0 =n =4},
- a. Show a regular expression for L.
b. Show an FSM that accepts L.

&) LetL={we {1, 2}*: for all prefizes p of w_ if |p| > 0 and |p| iz even, then the last character of p iz 1}.
a)  Write a regular expression for L.

b}  Show an FEM that accepts L.

T} Use the algosithmn presented in the proof of Kleene’s theorem to construet an FSM to accept the languages
generated by the following regular expressions:|]

6.7a
4}  (b(bwe)b) .
- b} bakwa®
6.8 8) Let L be the language accepted by the following finite state machine:

Not to

. o]
turnin. b
()

Indicate, for each of the following regular expressions, whether it correctly deseribes Lt
a) (awka)bb®a.
b) (e wk)albkb*a)*.
e} haw ab®a.
d) (2w ba)bk*a)*.
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