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COMPONENTS OF A STATE MACHINE?

1. K, aset of states

N

. L, the alphabet

A C Q x (ZWU{e}) x Q, the transition relation
(ord: QxZ — Q, the transition function)

s € K, the start state
. A C K, the final/accepting states
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A JEWEL OF THEORETICAL COMPUTER SCIENCE
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The following are equivalent:

1. There is a DFA accepting the language L
2. [Rabin and Scott] There is an NFA accepting L

3. [Kleene] Lis a regular set.



FroM NFA 10 DFA: THE SUBSET CONSTRUCTION




REGULAR LANGUAGES
An inductively-defined collection of sets!

v Dis a regular language.

v {a}isregularforany a € L.

v  If Land M are regular, then sois LM and L U M.
v If Lis regular, then sois L*.

True or False?
1. L¥ is regular.
2. {e}is regular.
3. Ifw € X*, then {w}is regular.
4. Every finite language is regular.

5. Every setis regular (since (w1, wz,...} ={wilu{wy}u---).



REGULAR EXPRESSIONS

An inductively-defined collection of expressions!

v Dis aregexp

v’ eisaregexp

v aisaregexpforanya € L.

V' If Ty and 1 are regexps, then so is (1112) and (11]12).
V' Ifris aregexp, thensois (17).

Parenthesis Convention:

ab’lc® = (a(b)) [ (c)



REGEXP INTERPRETATIONS

Regular expressions abbreviate regular languages.

v L(0)=0

v L(e) ={e}

v Lla) ={a}

v L{rir2) = L(r1) L(r2)

v L(ry[r2) =L(r1) UL(r2)
v L) =1L(r)”

We say that “r matches w”if w € L(r).

True or False?
v Lim)=L(r2) — m=m12

v Thereis a regular expression v with L(r) = L*



REGULAR ExPRESSION EXAMPLES (X = {0, 1})

Describe the Language
1. 0|1

2. (01)*

3. (O]1)0* 1%

4. 0*110*|11*001*

Find the regular expression
1. Strings where every 1 is followed by a 0.
2. Strings where no 1 is followed by a 0.

3. Strings where every 1 is preceded by and followed by 0.



FroM REGULAR ExPRESSION TO NFA

Construct NFA (1) by structural induction (recursion) on the regular
EXPression T.

v Disaregexp

v’ eisaregexp

v aisaregexpforanya € L.

V' Ifr1 and 1y are regexps, then sois (1112) and (r1r2).

v Ifrisaregexp, thensois (7).



