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[1-Extended Regular Expressions

Zn(2) = {}
Zn(e) = {11}
Z(a) = {lal} acy,
Z(a+B) = ZL(a)UZ(B)
ZLn(a-B) = Ln(a) Zn(B)
Zn(a”) = Zn(a)’
Z(anp) = L(a)NZLn(B)
Ln(ma) = T\ Zn()
Z(MNa) = {maprw|we Lq(a)}

m=tail
Example X,={T,L}" LIT|T ey
IRERE: n'la={Ta, La}
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Derivatives of Regular Expressions

Characteristic property Zp(Za(@)) = {w | aw € Z(a)}

Da(2) = @
Da(e) = @
PDa(b) = ifa=bthencelsed
Da(a+B) = Da(a)+ Za(B)
Da(a-B) = ife € L(a) then D) B+ Za(B) else Za(a)-B
Da(a”) = Da(a@)-a*
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Da(— @) = — Da(a)
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MSO Formulas

formula = Qu(x)
| x<y

| xeX

| —formula
| formula V formula
| formula A formula
| 3x.formula

|

dX.formula

(w,J)FQa(x) © w!!Tx=a

EMQL(QD) = {enc(w,j) | (W,j) E (,D}



Representation of Interpretations as Words

(w=aba, JT={x—0 X—{1,2},y—2})



Representation of Interpretations as Words

(w=aba, JT={x—0 X—{1,2},y—2})

lenc

x

x
FEAdo
FA4kFko
4k o

Y, =X x{T,L}"



Representation of Interpretations as Words

(w=aba, JT={x—0 X—{1,2},y—2})

lenc

al|lb|a
X T|L|L
X LT T
y LT

Y, =X x{T,L}"
7 (a, bs) = (a, tail bs)
n'(a, bs) = {(a Ths), (a, Lbs)}
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From MSO Formulas to Regular Expressions

a

* T/l *

mkRE n (Qa(m)) = X - T X
T/L

mKRE n (¢4 V ¢2) = mKRE n @¢ + mkRE n ¢,

mkREn(EIx.<p); M (mkRE (n+1) ¢ NWF (n+1) {x})
mkRE n (3X.¢) = [ (mkRE (n+1) ¢)

Theorem  ZAyaL(p) = Zn(MkRE n @ NWF n (FV ¢)) — {&}
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[ Finite Automata } © efficient
® unverified

® 40 kLOC
OC of C/C++

Thanks for listening!

pré: 350 LOC of
Isabelle/HOL

© functional: 2,5 kLOC of
generated Haskell

{ Regular Expressions }
® sound, complete, and

terminating: 5 kLOP
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