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The Paper

Expected Time Bound | Numbr of St

Algorithm O(n log n) [DV12, l\lNRSl—l]
Exact Majority | Algorithm O(log” n) [AGV15]
e=1/n Lower Bound Q(n) [AGV15]
Lower Bound Q(logn) [AGV15]

Algorithm log n) log

Exact Majority ‘ .
Leader Election Qn/ PolyIOgn) < 1/2loglogn This paper

Exact Majority O(log” n) O(log” n) This paper
Leader Election O(log” nloglogn) O(log” n) This paper

Figure 1: Summary of results and relation to previous work.
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Lower Bound (Leader)

COROLLARY 3.1. Any monotonic population protocol with
A, | < 1/2loglogn states for all sufficiently large number
of agents n that stably elects at least one and at most £(n)

leaders, must take () (W) expected parallel

time to convergence.

« Monotonic: Number of states cannot decrease with increasing
node count
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Lower Bound (Majority)

COROLLARY 3.2. Any monotonic population protocol with
A, | < 1/2loglogn states for all sufficiently large number
of agents n that stably computes correct majority decision

for initial configurations with majority advantage en, must
n .

take €) (3 6TAn T A 6 max(2AnT cn)? ) expected parallel time to

convergence.

* Monotonic: Number of states cannot decrease with increasing
node count
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Synthetic Coin Flips

* Problem: We need a random coin parameter in our state, but
states are deterministic (e.g. no randomness)

» Solution: Synthetic Coin Flips

 When x and y interact, they flip their own values

e £E.8. value’ = 1 — value

 Reminder: Interactions are chosen uniformly at random

« Randomness is extracted from the scheduler

* They prove that w.h.p. the distribution quickly becomes uniform
» Important: Happens independently from the algorithm
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o ) O(logm)

V( )xO(logm) O(m)
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Split-Join Majority - Transition Rules

 When two agents interact, operations cancel, join, split are
carried out

cancel

D + B3 - £ +

join

£X3 + KB = EX8 + BT
split

= + 3 C B + X
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Split-Join Majority - Correctness/Complexity -
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