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Derivatives of Regular Expressions

Characteristic property Ln(Da(α)) = {w | aw ∈Ln(α)}

Da(∅) = ∅
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Regular Expressions Equivalence

MSO



MSO Formulas

formula = Qa(x)
| x < y
| x ∈ X
| ¬ formula

| formula ∨ formula

| formula ∧ formula

| ∃x .formula
| ∃X .formula

(w ,I) � Qa(x) ⇔ w !! I x = a

LM2L(ϕ) = {enc(w ,I) | (w ,I) � ϕ}
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Representation of Interpretations as Words

(w = aba, I = {x 7→ 0, X 7→ {1,2}, y 7→ 2})

x
X
y


a b a
> ⊥ ⊥
⊥ > >
⊥ ⊥ >



enc

Σn =Σ×{>,⊥}n

π (a, bs) = (a, tail bs)

π−1(a, bs) = {(a,>bs), (a,⊥bs)}
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From MSO Formulas to Regular Expressions

mkRE n (Qa(m)) = Σ∗n ·


a
>/⊥
>
>/⊥

 ·Σ∗n ∩ WF n {m}

...

mkRE n (ϕ1∨ϕ2) = (mkRE n ϕ1 +mkRE n ϕ2) ∩ WF n (FV (ϕ1∨ϕ2))

...

mkRE n (∃x .ϕ) = Π (mkRE (n + 1) ϕ)

mkRE n (∃X .ϕ) = Π (mkRE (n + 1) ϕ)

Theorem LM2L(ϕ) = L

n

(mkRE n ϕ ∩ WF n (FV ϕ))−{ε}
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/ inefficient

, simple: 350 LOC of
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generated Haskell

, sound, complete, and
terminating: 5 kLOP
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