
HW 3 due today Feb 10

Midterm 1 Mon Feb 23 7 9pm
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ii nn

regular expression
DFA
NFA

closure properties over others

say we have a function f that takes

a language 1 and returns another

language f L For some f f L is

regular C is regular



Two strategies
Givenaregularexpressionford
Describe an algorithm that takes
a regular expression R and

makes a regular expression R
sit R f R

Describe an algorithm that takes
a DFA in and makes an

IFA M sit M f M



Ex WR 6 is w

Roa if w ax

reversal
R

WR WEL

Lemma For any regular L language is

regular
Proof 1 let S be a regular expression
sit L s

Will build a regular expression SR
sit Sr s

R



If 5 0 SR 0 build those

If S w SR WR recursively

If S A B SR A BR

If S AB SR BRAR

If S AP SR AR

Proof 2 et M Q S s A be an arbitrary
DFA that accepts C

We'll constart an NFA with multiple
start states MR QR SR SR AR
that accept L



NFA M should accept we iff

DFA M accepts w

r EA

00
Weak guess where M had to

come from as MR sees

characters in reverse

order
QR Q

gR A SR q a

p s p a q
AR s

for all qoQ at E



DFA M NFA MR



Ex For any language L

palin L w w WREL
9

Not the palindromes in C first

Lot LR half of even

length palindromes
in C

Lemma If is regular then
palin L is regular



Proof Let M Q S s A be an

arbitrary DFA for L

If w E palin L WR

onoms
M

Simulate M and

MR togetherTO

see if they both

Ttt reach some state
b after



reading W

Build an NFA M Q S S A that

accepts palin L

Q Q Q

S s r reA

A h h he Q

s q r a s q
a p ftp.a r



Exs bitwise complement we of a

binary string swaps O's for 1 s

and vice versa

i e each a becomes 1 a

For language L let w wel

Lemma If L is regular then is

regularLet M Q S s A
be a DFA for L

Build NFA M Q 85s A

with Q Q s S A A



S q a 8 q 1 a

et comp suffix L xy xyEL
If 1001010 100 1010 EL then

100 0101 1000101 comp suffix L

Also 1001101 etc

And w comp suffix L if WEL

Lemma If C is regular then comp suffix
c

is regular



Proof et M Q S s A Gp an arbitrary
DFA accepting C

we comp suffix L iff

w x y for some x and y sit

y El
y

MOM

NFA M



E

É

M me

Build NFA with e transitions M

CQ's s A
Q Qx same comp
s s same

A r comp reA



8 q same a f q a same

J q comp
a S q 1 a comp

S q same e
q comp

J q comp
e


