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Streams and Mealy machines

2

Streams: FX = B ×X

BωFinal coalgebra:

Mealy machines: GX = (B ×X)A

Final coalgebra: causalΓ = {m : Aω → Bω | m }

depends only on bi a1, . . . , ai

m(a1, a2, a3, . . .) = b1, b2, b3, . . .
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2. Define                        :! : (Bω)2 → Bω
x

b−→ x′ y
c−→ y′

x⊕ y
b+c−→ x⊕ y′

A distributive law: λ : Σ(Id× F ) =⇒ FΣ
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Pointwise extensions

4

For any operation o : (Bω)n → Bω

the pointwise extension o : Γn → Γ is:
o(m1, . . . ,mn)(σ) = o(m1(σ), . . . ,mn(σ))

if it preserves causality.
Examples:

-    ,    have pointwise extensions⊕ !
-                     has not.tl : Bω → Bω

Q: Does    come from a dist. law if    does?o o
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Solution: use auxiliary operators         , for a !− a ∈ A

x
a|b−→ x′

a !x
a′|b−→ a′ ! x′

x
a|b−→ x′ y

a|c−→ y′

x!y
a|(b+c)−→ (a !x )!y′

 a !− works like a one-slot input buffer

Fact: This defines the pointwise extension of    .!

Fact: It also works for any GSOS-defined operation,
and even for arbitrary   .F
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Conclusions

7

GX = (FX)A

1. Any λ : ΣF =⇒ FΣ
can be pointwise extended to 

λ : ΣG =⇒ GΣ

2. Any λ : Σ(Id× F ) =⇒ FTΣ

can be pointwise extended to 
λ : Σ′(Id×G) =⇒ GTΣ′

where Σ′X = ΣX + A×X


