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Intersection

® TJask: Regular expression to recognize dates

® Form: Mmm [D]DYYYY
® Example: Mar 20 1998, Jun | 1995




(Left) derivatives

D.L =4w:cwe L}.

Brzozowski.“Derivatives of regular
expressions.” | 964.

Owens, et al.“Derivatives of regular
expressions, re-examined.” 2009.




Examples

® D¢ {foo,barfrak} =
® Ds (fool|bar)™ =

® Ds (foo|bar)*frak =




Matching

w € D.(L)

cw € L.




String-emptiness

L°={e} ifee L
Lc=0ife& L.




Case: Empty set

D. ) =




Case: Empty set

D0 =10.




Case: Empty string

D.{e} =




Case: Empty string

D.{e} =10.




Case: Character

D.{c} =
D {c} =




Case: Character

De1cy = 1€}
D {c}=0if ¢ £ (.




Case: Union

Dc(Ll U LZ) —




Case: Union

cw € LU Ly}

ccw € Ly orcw € Ly}

cw € D.Lyorw e D.Ly}

w € Dl U{w:we D Ly}
= D.L,UD_.L-.




Case: Intersection

Dc(Ll a LZ) —




Case: Intersection

DC(Ll A Lz) — DCLl R DCLz.




Case: Catenation




Case: Catenation

D.(L1 - Ly) = ( D.Ly - Ly) U (LS - D,Ly).




Case: Complement




Case: Complement

D L = {w:cwef}
= {w:cw & L}
= {w:not cw € L}

= {w:cw e L}
= {w:we DL}
= D.L.




Case: Difference




Case: Difference

D.(L1— Lz)= D.L1 — D_.L.




Case: Option

D.(L°) =




Case: Option

DAL= D,L.




Case: Closure

D(L7) = (




Case: Closure

D.(L*)=(D,L) - L*.




Case: Non-empty closure

D(L") =1




Case: Non-empty closure

D.(L*)=(D.L) - L*.




Lexer generator

structure




| exer structure

e 1f 1n state s
e and pattern p matches

e then do a




Actions

e GOTO state
e CONTINUE
e YIELD token




Lex syntax

<state> pattern { action }




Example

<MAIN> “(* { yield(LPAR) ; }
<MAIN> “)” { yield(RPAR) ; }

<MAIN> “/%” { g0(COMMEN

)

<COMMENT> “x/” { go(MAIN) ; }

<COMMENT> . { }




Functional lexer

(define state (lexer
[pattern action]

L)




Functional lexer

object state extends Lexer[C,A] {
pattern ==> action

}...




A problem of length

® Suppose the pattern: f (00) *

® How many ways can match:

f000000000000000000




Options

® Shortest match
® Global match

® | ongest match




Longest match

Given a string w and a set of regular expressions R,
which regex can match the longest prefix of w!




Algorithm

NaiveRemovelLongestMatch(w € A*,R € 2A%)
suffix < w
while (w = &)
if 3L e R : € € L
suffix < w
C:wW & W

R « Dc.R
return suffix




Algorithm

RemoveLongestMatch(w € A*,R € 24%)
suffix < w
while (R # @ or w # &)
i1f 3L e R : € € L
suffix < w
C:W & w
R < Dc.R - {3}
return suffix




Example

RegEx: fo*
RegEx: foobar
RegEx: foob

Input string: foobarbaz




