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Fagin’s theorem (1974)

∃ second-order logic equivalent np turing machines

Example: Hamiltonian path

∃R (

“R is a strict total order” ∧
“R-successors are adjacent”

)

. . . 0 1 1 0 1 0 0 1 . . .

▸ Nondeterministic moves

▸ Polynomial running time

encoding
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Descriptive complexity

some logical formalism equivalent some abstract machines

Formula class Φ

. . . 0 1 1 0 1 0 0 1 . . .

Algorithm class A
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The “Helsinki-Tampere theorem” (2012)

backward modal logic equivalent local distrib. automata

Example: ( white ∨ red)

“I have an in-neighbor whose
in-neighbors are all white or all red.”

Each node a finite-state machine:

: Q × 2Q →Q

▸ Synchronous execution

▸ Constant running time

Hella · Järvisalo · Kuusisto · Laurinharju · Lempiäinen · Luosto · Suomela · Virtema
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Main contributions

monadic second-order logic equivalent alternating local automata

∀Z (∃x,y(Z(x) ∧ ¬Z(y))→ ⋯)

: Q × 2Q → 2Q

+ Alternation

+ Global acceptance

the backward µ-fragment equivalent asynchronous automata
with quasi-acyclic diagrams

µ(
X

Y
) .(
(R ∧ Y) ∨ X

Y
)

: Q × 2Q →Q

+ Unbounded running time

− Asynchronous execution
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Perspectives

logical descriptions:

▸ A tool to specify and synthesize distributed algorithms?

▸ The key to a complexity theory for distributed computing?

▸ Forces us to formalize our models of computation.

▸ Can help to identify natural and robust classes of algorithms.

▸ Transfers classical complexity theory to the distributed se�ing.

Thanks!
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