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Puffipitatbets
strings languages

2 Intro to Ftomatattery
Deterministic Finite Automaton

theftAn alphabet is a finite setof symbols
letters I O
E E 304

I Laib's

Z a b c d it English letters

String
Def Given alphabet I a string is a sequence

ofsymbolsfrom E



ofsymbolsfrom

Es E a b

Wi gaby wz abi keyboard

W Yabbes
Remark E a b How do we differentiate

between symbolEp
and a string

Eggsymbol
To do this Use start and endofstring

marker

YET Egner
a

stsadoperations

stinglength

Def Consider a string w defined using

alphabet I i e

W a a z as an ai E E
II En

then the length of w Iwl is the number

ofsymbols in W Iwl n

Remark Comp330 things are always of
finite length



fe length

Def Empty string Given E the empty string
is the unique string with length 0 Typically
denote the empty string as E

x

Et Suppose That 2 0 What are the

possible strings that can be created using
two E

If's E

010 e 0

stringconcatenation

e comp Y 330

Xyy comp330

forgat

Def Given I W a a u b but
ai EE bi EE
le Pen left m

The string concatenationof w and u is the

operation bywhich you append v to w

W V WV a anbi bm



Ex What happens if x E y E

fXY EE E

Remark 1 String concatenation is notcommutative
Z UN
Fy

u v v a

string concatenation it associative

3h u u u Gov w Efron

Remarkt The empty string acts at an

identity for string concatenation

Z X E X X

X E X

Remand E my ix yn kltlyl

Notation
E aib's w

ggq.p.gs I Symbol
exponentiation

a gf
Defined as IFormally d t

g Inaudive recursive
ant ah a definitions

Formally String exponentiation

Institayang X t.x.xe.i.se



aft Ge

Ko E X t tho x

Et ah a b

Exercise E a by w ab v ba

What is w2v2wo

wev2W cabs rba Z E

ababbgtalindrome

Languages

Deff A language is a set of strings defined
over some E

Z garbs
lengthO fugth I

É 0 a b U aa ab babbyU

Hangerage containing all stringsdefined using E

Given I

Def 2 A language L is a subsetof E
LEE

Strings always finite length



EE E a by
L a i b aa ab ba bby Finite

Ian n EN n is even InfiniteRegular
Lz a b n ex Infinite Notregular

E EA ELEK

HEAR
Whocaresaboutlanguages

Decision Problem A problem where the
answer is YIN
Et Given a number n E N MegI
Languages and language membership are

DPs
Lz is a t Lz Ls ingen

Languages offer more flexibility

Iijima Timothy timber
regular

don'tneedfor language an apocitsolution
langtaget

membership



Langerageoperations

Operationsfrom ttway U n

Languageconcatenation

Def I L L E Et the language concatenation

2 Lz try KEL y Elz

E IT É Ethan nein

L Lz a b h ENy
Lz L b a n E N

Notation Language exponentiation
n E N Ln L L L L

im

Def 2 e's True even if 40
L L L 00 0

By E la by L a b had

It



times

X E L K a a z An
aide a b

L h ELLI Itn's

Exercise Foryou E ha LE It L isfinite

If u 2 12 121 True False

Ia Busoperator Kleene

Stephen

Def E L E E Kleene

LO UL UL V

Yo Li
I w wz w n no wi EL If i e n

to e

Itf exactly the star operatorapplied I

If E LEE

Lt L UL 20230

L.to Languageconcatenation

distributes over language
union

E Lt E E LE E EL



Ey How many strings of length9,11are in Lt Lt for L daaby
LO IE
L haab's
L2 Jaa aab aba abab a Cheekwhy

q

Frings of leno I 2

Lt
I g

ab an

ab ace

Some properties about
1 I
2 O E's


