
Tutorial & 4. 12

Population protocols - example

Deaf Black Ninjas in the Dark (JavierEsparal
* deaf black ninjas meet at a zen garden

in the dark - they must decide by majority
to attack or not (no attack if tiel

* how can they conduct to vote ?

* ninjas wander wandomly , interacting when

they bump into each other

* they store their current estimation of the

final outcome : attack (for) / don't attack (against)
* additionaly they are rested or tired reasy
to get convinced to other's point of view

* initially all ninjas are rested restimation = tel

* goal of voting protocol : eventually all ninjas

reach the same estimation (correspondinge)







Fair runs

WM-M'
.

Si : Mi = M3 is infinite

=> di : Mi = M
, Mixy

= M'3 is infinite

I

. M. Si : Mi - M'] is infinite

=> di : Mi = M'Y is infinite

Run stabilizes to b if JK Wick O(M) = b .

Protocol computes a predicate 4 : NF -> d0
,
13

if every fair run stabilizes to y/Mo) .

Protocol is well-specified if it computes

some predicate.

Alternative approach - probabilistic semantics

Protocol computes 4 if FMoENF a run

starting at Mo stabilizes to 4 (Mol

with probability 1












