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3 > max{2, 2}
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Gossip Algorithms

Scenario: sensor networks, peer-to-peer networks,
mobile networks, vehicles networks...
=⇒ Distributed, unstructured, dynamical, unreliable,
simple systems.
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Gossip Algorithms

Scenario: sensor networks, peer-to-peer networks,
mobile networks, vehicles networks...
=⇒ Distributed, unstructured, dynamical, unreliable,
simple systems.

In a gossip algorithm the actions of each node u are
Local: uses only information from neighbors
Lightweight: O(polylogn) computation per round
and O(polylogn) memory
Asynchronous: no global clock
Robust: it is not affected by “small” changes in the
network

Theoretical interest:
what can we do with minimal assumptions?
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Uniform Gossip Model

At each round, each node can communicate with a
finite number of nodes, chosen uniformly at random
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(Some) Related Works
Mem. &
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Constant SequentialO(logn)O(log k)
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Key Parameter of 3-Majority
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Convergence of 3-Majority [SPAA ’14]

Thm. From any configuration with k < 3
√
n colors,

such that
s ≥ 22

√
2kn logn,

the 3-majority protocol converges to the majority
opinion in O(2k logn) rounds w.h.p., even in the
presence of a O(

√
n)-bounded dynamic adversary.
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The Undecided-State Protocol

?
“Undecided” node
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The Monochromatic Distance
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10

The Monochromatic Distance

md(c(0)) :=
k∑

i=1

(
c(0)
i

c(0)
1

)2

=1+D



,

1 ≤ md



� md



 ≤ k

c
(t)
i := # nodes with color i, c(t) := configuration at time t.



11

Convergence of the Undecided-State [SODA ’15]

Theorem
If k = O

(
(n/ logn)1/3) and c1 ≥ (1 + ε) · c2, then

w.h.p. the Undecided-State Dynamics reaches
plurality consensus in O

(
md(c(0)) · log n

)
rounds.
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Thank You!
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Other Stuff with My Group

Probabilistic Self-Stabilization:
Repeated Balls into Bins [SPAA ’15]
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Jan-May at the Simons Institute
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With L. Gualà and S. Leucci:
NP-Hardness of Match-3 Games
(Candy Crush) [CIG ’14]

With D. Kaaser and F. Mallmann-Trenn:
Deterministic Binary Majority [brief ann. in DISC ’15]

With P. Fraigniaud: “Natural”
Consensus with Noisy
Communication [Coming soon]



15

Analysis of Undecided-State
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