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Fig. 1. Each epoch of
shardingprotocol (e.g.,
Elastico[1]) includes
three major stages:
committee formation,
intra.committee
consensus, and the final
consensus.
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Theorem 1: Given a set of member committees, and let

U = max Uys, Ui, = min Uy, the mixing time t,,,;..(€
max vieF f+ Ymin VieF f 8 miz(€)

for each epoch of the constructed Markov chain in Algorithm
I is bounded by:
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Theorem 2: Suppose that a single committee fails during
the running of Algorithm I, the performance perturbation is
bounded by

T =~ ,-
u' — qu < maxU,. (19)
g qu' || < max Uy

~

where max,cg U, (denoted by U,,.y) represents the utility
under the best solution in the new state space G.
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