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Random trees

Tra= (L) > A)= [ A w P({teTrA\t(uo)za})zM\_l
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“coin-flipping measure”

Regular languages
Lip)={teTra|t =} for peMSO

(non—deterministic parity tree automata)
Problem

Given ¢ compute P(L(¢)) € [0, 1].

Observation

There exist non-Borel regular languages of infinite trees.

Theorem
Every regular language of infinite trees is measurable.
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Types
Ir A —>
t —

(Q — states of A)

P(Q)

{q€ Q| A accepts t from q}
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Types (Q — states of .A)

7 : Try — P(Q)

tpAZ t —> {qu|Aacceptstfrom q}

Complete lattice

TE P(TrA X Q)
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Types (Q — states of .A)
7 :Tra — P(Q)

Eg. tpA -t ——> {gqe Q] A accepts t from g}

Complete lattice
TE P(TrA X Q)
Order: S T
v~ (-calculus
Eg. vT. A(T,7T)

l
{(t, q) € Tra x Q| Ip. run(p, t) A p(e)=q}
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Types (Q — states of .A)

T :Trp, — P(Q)
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Order on D(P(Q)) a>
iff

VU < P(Q), U upward-closed. Z a(R) = Z B(R)
Rel Rel
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Connective-free pi-calculus

— If we cannot compute v and A, what can we do?

— Compute contracting fixpoints:
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Connective-free pi-calculus
— If we cannot compute v and A, what can we do?

— Compute contracting fixpoints:

,uX. F(X\/Xo) where F(Xp) = Xo!

7 71 5 > 78 73 5 > Ty
A k 22 A i >4 A
T{) ATf 7—12 Ai Tf
AI T3 AI 5 AI
3 Ai 73 Ai 5
AID i A_IZ 73 AI@
A; A"} AT';
A A
0 Q<1 il 5 Q<3 13 4 Q<5
T b > 7§ T > 70 Ty />
> Safety automata / [PhD thesis of Marcin Przybytko]
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Connective-free pi-calculus

— If we cannot compute v and A, what can we do?

— Compute contracting fixpoints:

,uX. F(X\/Xo) where F(Xp) = Xo!
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» Safety automata
» Weak automata

» Bluchi automata

- 2 3 . 4
»> TO Too I Q > 7-0
) >
AT g 24 A
i Ai 71
AT 3 AT
7'22 Ai Tﬁ‘
i 77 !
af )
: At i
5 §2<3 3 4 §2<5
: = P
To 7o To

[PhD thesis of Marcin Przyby’fko]

v
v [ICALP 2020]
v

[unpublished]
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Connective-free pi-calculus
— If we cannot compute v and A, what can we do?

— Compute contracting fixpoints:

,uX. F(X\/Xo) where F(Xp) = Xo!
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AY b Qo2 4y b Qo4 a7
T{) ATf 7—12 Az Tf
AI T3 AI 5 AI
73 Ai 2 Ai 5
a} i al 73 o7
A‘3 A"} AT';
A A
0 Q<1 il 5 Q<3 13 4 Q<5
T b > 7§ T > 70 Ty />
» Safety automata v [PhD thesis of Marcin Przybytko]
» Weak automata v [ICALP 2020]
» Blichi automata v [unpublished]
» Parity automata (V4 [ongoing]
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1. Write a contracting formula of pi-calculus ®.
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Summary

1. Write a contracting formula of pi-calculus ®.

2. Interpret it over trees, i.e. in 4. Interpret it over distributions, i.e. in

P(Tis x Q) D(P(Q))

3. Prove that the result equals 5. The result necessarily is

tps: Tra — P(Q) tp4 € D(P(Q))

6. Compute the result in Tarki's First-order theory of

RP(Q)
v Obtain P (L(A)) as an algebraic number!
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