CS3133
HW#1

DuE: Tuesday, August 30

1. (3 points) Let L, ={000},
a Describe L, N L,.

b Is (L {e})NL cL,?

¢ Describe 2%, where the power set of any language L is 2° = {S|Sc L}.

L= {0}{0} and L, =(L,)"

2. (8 points) For each of the following statements, tell whether or not it is true for all
languages L, and L, . Justify your answers.

a2hu2h =24
b 2% w2k c 2Nk
c [LoLo| =[]
dL, =LL, -

3. (14 points) For both answers below, do not worry about using a minimal number of
states.

a Consider the language L consisting of binary strings of length at least 2 such that the
next to the last symbol read isa 0. So 0100 Land 0000 L, but 0110¢ Land O¢ L.
Show that L is regular.

b Let n be a non-negative integer and let L, be the set of binary strings of length at least

n and such that the n symbol from the end is a 0. So L from partais L,, and 0100 < L,
and 0000 L, and 101111e L, but 0110 ¢ L,and O ¢ L. Show that L is regular.

4 (6 points) Show that the set of all binary strings which do not contain 110 as a substring
is regular.

5 (10 points) Let L be a language over X |2| >1 such that a longest string in L has
length n. Show that there isa DFA M =(Q,X,5,s,F) such that L(M)=L and

n+1

Q==



CS3133
Solutions to HW#1

1.a L, nL, ={000000} . Thatis, L, NL, is the set of all strings of 0’s of length
divisible by 6.

b Yes, because (L,{})NL, =@NL =9

cL,nL =3, s0 2" ={J} . Note that {&} = .

2. a 2% U2 =2%"" is sometimes false. If L, ={0} and L, ={1}, then
2t w2t =12 (oo, {1} ={@.{0} {1}} = {@.{0} {1} {0,1}} = 2™ =2,
b 2% u2% < 2% is always true. If language L e 2% U 2%, then L e 2% or
Le2%,implyingthat LcL,vLcLl.So LcL,ul,and Le2""".
¢ |LoLy| = |Lo|*|Ly| is sometimes false. If L, =L, ={0,00}, then
|L,Ly| = |{00,000,0000}| = 3 4 =|{0,00}| *|{0,00}| = |L,|*|L,|
d L, =LL, istrueifandonly if eeL,.If ¢ L,,then eeL, though ¢¢ L,L, .

3. For each binary string z of length at most n, there is a state g, which “means” that the

last |z| symbols read were z. The final states are the states {qOX | x e {O,l}"_l} . The initial

stateis q,. For ze{0,1} , |7]<n,ae{0,1}, 5(q, a)=q,, andif ze{0,1"" and
be{0,1}, then 5(qy,,a)=0,,.

4. L, is accepted by the DFA Ay =({0,,0,,0,,05}.{0,1}, 555, {0y, 0 0, } ) . where

e 0 1
Jo Jo 01
01 Jo o)
gz gs J2
gs 03 Js

5. L is accepted by a DFA M with a state g, corresponding to every ze X", |z| <n, plus a

state Qg0 - 1he final states of M are the members of {q, | z L}, and the transition

function of M is
Oy, if |2 <

o ,a)=
(qz a) {quackHole’ If |Z|: n

and & (Ugpaciiore» @) = Ugtaarore TOF all @ € . The initial state of M is g, .



