


for sufficiently large (constant) d. Dividing by
the maximal degree in H(T},T3), we conclude
that the set S is connected in H(Ty,T5) to at
least |S|/20 vertices outside S, or H(T,T3)
is an expander graph. 0O

Conclusion of the proof of Theorem 2: We
use the same algorithm as in the proof of the-
orem 1 to obtain reliable communication be-
tween pairs of nodes in P(T'). However, mes-
sages are sent only on paths of length up to

D(G), were
D(G) = max{diameter(H(Ty,T3)) |

T,CV, T} <alV], i=1,2}.

Since the graph H(Ty,T3) is always an ex-
pander, D(G) = O(logn). Thus, the algo-
rithm requires only O(logn) communication
rounds, and it generates polynomial number
of messages.

Assume that T is the set of faulty proces-
sors, |T1| < an, u,v € P(Ty), and v sends
messages to u. As in the proof of theorem 1,
u tries to extract the correct value from the
set of messages it receives from v by trying
possible sets of faulty processors. When u ig-
nores all messages that traverse the set Ty, it
receives a consistent set of messages from v,
and it deduces the correct value. Our con-
struction guarantees that if u tries any other
set T3, there is a path of length no larger than
D(G) that connects v to u and does not tra-
verse vertices in Ty UT5. Thus, when ignoring
messages that traverse the set T3, u receives
at least one correct message, and the faulty
processors can at most create an inconsistent

set of values, from which u extract nothing.
O

Corollary 1 There is a constant o > 0 and
an n-verter bounded degree network G, that
can be explicitly constructed, such that G ad-
mits a.e.-agreement for up to an faulty nodes.
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Proof: Theorem 2 proves that there is a
bounded degree network G' and a communi-
cation protocol P, such that for any set of
t < an faults, P guarantees reliable commu-
nication between all pair of processors in a set
of at least n — pt non-faulty processors.

Let PB be an agreement protocol for a
complete network with up to ut faulty pro-
cessors. Simulating the protocol PB on the
network G using the communication proto-
col P guarantees agreement among at least
n — pt non-faulty nodes in the presence of up
to t < an faulty nodes. O
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