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ADGA - Ingredients

Synchronous distributed algorithm 9';!

4 -

m Finite-state machines on the nodes

m Constant running time

Aggregation of states into sets

Alternating automaton

ADGA: Alternating Distributed Graph Automaton
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Main Result

Theorem ([rADGA = EMSO)

A graph language is ADGA-recognizable iff it is MSO-definable.
There are effective translations in both directions.
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DGA Variants

Lppea C Lnpea C Lapca

ADGA: Alternating
NDGA: Nondeterministic

Emptiness decidable
DDGA: Deterministic
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Extra: Monadic Second-Order Logic

MSO-formulas on graphs over alphabet X:

pr=a(u) [u=v|u=v]|ueU|-p|pVe|Iulp) | IU()
—~—

acy
® u,v, ...: node variables
m U,V,...: set variables
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Extra: ADGA — Recognized Graph Language

Cﬂ 2q. N34,
4.V 34,

m Precisely one a-labeled node v,.

m Node labeling constitutes a valid 3-coloring.

only b-labeled neighbors,
m v, has ; . ]
at least two incoming neighbors.
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e
~® @ f??
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o ||

Vu,v(uév = ﬁ(b(u) A b(v)) A ﬁ(c(u) A C(v))>
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Vu,v(uév = =(b(u) A b(v)) A= (c(u) A C(v))> A
Elva<Vu<(a(u) Su=v) A (uU—=vaVva—u = b(u))) A

Elul,u2<u14va A up—vy; A ﬁu1:u2)>
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G2

E|U1,U2,U3<VU((U€U1\/UGUQ\/UEU3) A ~(ueU; AueUy) A
—\(UEUl/\UEU3) /\—\(U€U2/\UEU3)) A
Vu,v(uév = ﬂ(ueUl/\veUl) A

—\(UGUQ/\VEUQ) VAN —\(UGU3/\V€U3)>>
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