
Lec 14 RegEx

# Reg Ex

* Chamsty...? language hierarchy

Ex. a What we can get:

Operations: e.g.
# Notation #Defuition

I - alphabet of characters
5* -all fuite string over I
E - empty string
Language

Regular expression:
for all a €E
I special syubads

- or
(g +w)*c

- subset of E*

aabba € Ea, 63*

- with r, r.. r. being RegEx

g
• С
- CC
• СС

c*
- ge
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O
1

fora
r*

or
concat
repeat



#Regular Language

Regular language denoted LAr)
L(a) = Ja'3 & sungston
1C0) = 23 € empty langrage

« Finite automata, tokenisation SM is a context-free language
Turingmachine is regular plus

[C) = dE3 & language with emptystring only ball) ==""3
L(r. tre) = Es | sE LCr,) V sEL(rE) 3
[Cr,r.) = Es(sELcr,) A sEL(ra)3
L(r*) = Es | S= siss. Sn, nso, each si ELlr)3

*L is regular of L= Ler) fs. regexr.
Ex. suppose E= 2a, b3

note E€ L(st)

- L(aa) = Saa3
- L(la+by*) =E*
- L(Carb)" aa (atb)K) = all strs in E* that has "an" in it

= all strs in E* without "aa" in it• L(a +1) (b+ba) *)
- L(r*) = L (I+rr*)

Notice multiple can mean some thing

# Accepter

regerp s string a book

ENS accept is u true if sELery
accept:REQ true

false otherwise

two stacks

It

*)



Consider: r= Catab) (a+b) = LCr) = Zaa, ab, abra, abb 3
as 7 notice we may not know -where to splif 'Need backtracking

There's actually
going on. backtracus

aside trace

It match: regexp > char list is (char list = bod) » bod
es Ep@s sit. pEL(r) + KIs) = time

REQ k tota
ENS match, ask is tree if

false

turn into char list check if empty

fun accept rs = match a (String explode s) List mull
datatype педехр: Char of char

fun match
(case

Phis of regxp * недекр1 Times regerp* regerp
I star of negexs

(Char a) es he =o
false I I can't split out p
" Ca=c) andalso (K is'))

I match Zero - - = false I nothing in that lunguage

at
a Continuation!'

*)
otherwise

Code

Zero
One

is
[] »

C::cs



One is k = K as
(Plus (ro, ra)) es k

(match r, as k) onese (match re es k)
I match (Times (ru,ra)) esk =

match ries (fn es' » match ra is' k)
I match (Star (r)) es k * has bug Recall: L(r*) = I (1+pr*)

(k es) orelse (match r as (fn as' » match (Starr) esk))

#Proof-directed Debugging

We cant prove (fn is' a match (Starr) is'k) is total
Try: match (Star One) It' a"I List, will, that loops!
Soltion ?
1. Require input reger in standard form

Stawdand farm for any subexpression Starls'),
We can actually wite preprocessor to get any a to this form

2. Runtime check that es' is shorter than as, vir. is is proper prefix

coping. cto lock for empty

I match (Star (r)) es k
(kes) orelse (match es (fn as'=

proper Suffix (as', es)
andalomatch (Starr) is' k)

I match
I match

&
r

)



#Aside: example trace
Let r= Catablatb)

accept r "aba",
@match § "aba"

" (actually array)

List.null

» match (atab) "aba" (fu as' » match (ath) cs' List.mull)
» (match a "aba" k,) orelse (match ab "aba" k)
• K, "ba"

match

..a false
Catb) "ba"

(match ab "aba'" k)

k.

List, mull
~

•. a



#Proof of correctuess
Assume termination
WTS Para match r esk a true iff apis, isapes, peler, Kes) a trie

= completeness
soundness

Go structural induction on

BCI: Zero
BC2: One
BC3: Char (a)

ICI: r= Plus (r,, r2)
IH: Q(r.), 4(ra)

Suppose match (Plus(r,, ra) is to is trie
LHS = (matchr, as k) ondse (match ra ca k)

By IH, I pas, pes a Lerid, Is trie
Then

PE L( Plus (ro,ra))

7p,s, «s
as ver

pEL(Plus (rors)), K(5) = true

Comit]

soundreds

completenessSuppose =pes,

lamit g


