Algorithms for Irrevocable Consensus

1 The OneThirdRule algorithm

Algorithm 1 The OneThirdRule algorithm

1: Initialization:

2: T = V; { vi is the initial value of i }
3y =1

4: S;:

5. send (z;) to all

T :
if more than 2n/3 values have been received in the current round then

x; ;= the smallest value amongst the most frequent received values
if more than 2n/3 values received in the current round are equal to 7 then

10: Yi =V

Theorem 1.1. The OneThirdRule algorithm achieves irrevocable consensus in any network G such
that

1. tp e N*, IS CV, |S| > 2n/3 and G(ty) is S-uniform;

2.VieV, VteIN*, 3t; >t, \Inl(tz)] > 2n/3

2 The LastVoting algorithm

We assume that the network is equipped with an oracle Leader, which may be questioned at each
round ¢t =1 mod 4. The response provided to the agent i by the oracle is denoted by Leader[i].

Theorem 2.1. The LastVoting algorithm achieves irrevocable consensus in any network G for
which there exists an index ®o € IN* such that

1. VieV, |Inj(4®9—3)| >n/2 and |In;(4®o—1)| > n/2;
2. Vi,j € V%, Leader[i](®g) = Leader[j](®o);

3. Vi eV, Leader[i](q)o) S Inz(4q)0 — 3) N Inz(4¢’0 — 2) N In2(4<§0 - 1) N IH1(4(I>0)



Algorithm 2 The LastVoting algorithm
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Initialization :
x; € V, initially v;
vote; € VU {7}, initially ?
commit; a Boolean, initially false
ready; a Boolean, initially false
ts; € IN, initially 0
numround; € IN, initially 1

S;:
if numround; =1 mod 4 then
send (z;, ts;) to Leader][i]
if numround; =2 mod 4 then
if i = Leader[i] and commit; then
send (vote;) to all
if numround; =3 mod 4 then
if ts; = (numround; + 1)/4 then
send (ack) to Leader]]
if numround; =0 mod 4 then
if i = Leader[i] and ready; then
send (vote;) to all

T; :
if numround; =1 mod 4 then
if i = Leader[i| and
number of (v, 0) received > n/2 then
let @ be the largest 6 from (v, ) received
vote; := one v such that (v, ) is received
commait; ;= true
if numround; =2 mod 4 then
if received (v) from Leader[i] then
x; = ; ts; := (numround; + 2)/4
if numround; =3 mod 4 then

if ¢ = Leader[i] and number of (ack) received > n/2 then

ready; := true
if numround; =0 mod 4 then
if received (v) from Leader[i] then
Yi =0
if ¢ = Leader[i] then
ready; := false
commat; := false
numround; := numround; + 1

{v; is the initial value of i}




