








































































tutorial 02

Regular Expressions
D FAS

Scanning

Regular Expressions
Alphabet E finite non empty set of symbols

eg a E a b c E hello world

word W finite sequence of symbols in E
E sequence with no symbols

eg if E a b c

validwords E E E a b c aa abc abba

eg if E hi bye
validwords E E E hi bye hihi hibye

Regular Language L over E is a set of words iterativelydeft
1 L O
2 L E
3 L a

4 L L UL x XEL or XEL Union

5 L La xy x EL yet concatenation

6 L VIOLY L L L 444











































































Regular expressions concise simple def of regular languages
1 R O
2 R E
3 R a where a EE
4 R R I R2 Ex x ER or XE Ra union

5 R R R2 xy x ER yeR2 concatenation

6 R R R R R Kleene Star

Operator Precedence Rt R R2 R UR2

eg aa 166 I aa 16 t Caa bests

eg Provide a regex for E a 63 L Eaa a6,64663
valid words aa ab 6a 66 EL
Solh 1 R aa a 6169166
Sol 2 R Cal 6 a 16

eg Provide a regex for 0,13 L x EE x's
2ndsymbol 0 5thsymbol is 1

00111 10001 101101 E L
so n 011706017 01777 017

eg Provide a regex for E a b t

L x E Et x represents a valid arithmeticoperation
Note No unary ops C 6 EL no implicitmult Cab L
a b atb a b a b a 6 atata EL
Patten term or term op term op term

so n a 6 I I I Cal6











































































Deterministic Finite Automata DFA

DFA's model computations algos E Q go A S

1 E input alphabet
2 Q finite set of states
3 go E Q starting state

4 A E Q set of accepting see
5 f Q x Q transition In 9 90
Scg a g g g EQ a EE

if 86g a DNE transition to non accepting error state

SCerror a error Ya E E

eg Draw a DFA for E a b c L x EE x

contains exactly 1 a an even of c's

Accept a acc cac ace 6 66cacbcc EL

Reject cc aa

Tip think about what states are needed to differentiate
between accepting rejecting States

swsnoa.si Inoao

tonea

ev Fonea od











































































eg DFA for 0,13 accepting L x EE x ends

with 1011

eg DFA for E 0 1,2 33 accepting L Exe E
A's digit sum is 33
Accept 3 03 0300 875,2 in off

0 3

Reject Egidio 41333333











































































Scanning
Goal Take non emptyinputw split it into non empty token

sequences

input w

ftpgg nwheegggwneL
for no

word w can be scanned w r t to L if I w wit twin no

Maximal munch simplifiedmaximal munch are scanningalgos

Simplified Maximal Munch SMM

Run DFA accepting L with input w
If transition fn in state g on char a does not exist
If g is accepting output current token

reset DFA with remaining input
If g is not accepting produce ERROR exit

Consume input chars from w until ERROR or no

more input
Maximal Munch MM

Run DFA accepting L with input w
Backtrack input DFA if transition on state g with
char a does not exist to last seen accepting state

Output token reset DFA if acceptingstate is
found reached
ERROR if backtracking didn't reach an acceptingstate

Possible that MM SMM might scan acceptdifferent w











































































eg suppose we have the DFA

give the sequence of tokens produced by SMM for each

input below











































































1 Input Ox a Oxboxed
HEXINTOIO

d

of

t

A

2 Input Oxend
HEXINT Oxe

GodID nd
DECR
MINUS I

3 1234 1206
INT 1234

INT 120

ID xD
25.4

71










































4 ascend en 3

ID ascendterror
DEER
ERROR REN DII

7

5 QLendendt
ZERO O

fINT 7

END end

of
MINUS

ID endto


