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3. New

SETUP: G = (V,E) is a connected network with |V| = n nodes (e.g., sensors) and |E| = m edges (e.g., Best Approximation Problem:
communication links). Node ¢ € V stores a private value ¢; € R (e.g., temperature).

1. Average Consens

Algorithm 1 Stochastic Heavy Ball (SHB)

mingege 35 9 ,;(x; —¢;)? subject to Az =1b

1: Parameters: Distribution D from which to sam-
ple matrices; stepsize/relaxation parameter w > R;

GOAL: Compute the average of the private values (i.e., the quantity ¢ := %ZZ ¢;) in a distributed

fashion. That is, exchange of information can only occur along the edges. Stochastic Reformulation [7]:

momentum parameter 5 > 0.
. Initialize: z°,z' € R"
. for k=1,2,... do

aerlIiRa% f(z) == Es~p|fs(x)],

¢ e o Draw a fresh S ~ D
2. Optlmlzathn FO Vvhezl‘_e7 ]f?(m]? T:: %HA$ — b”%-l and H Set xk—l—l _ LEk . wvak (xkz) i B(xk .
The optimal solution of the optimization problem S(S'AA'S)'S . end for

mingern 3 2, (¥; — ¢;)* subject to w; =x; forall (i,j) € E W1 6. Theoretical Resu

is 7 = ¢ for all 7. The constraints can be written compactly as Az = 0, where A € R"™*" and the rows of
the system enforce the constraints z; = x; for (i,7) € E. L2 Convergence: 2 Grid. 30x30 RGG. = 500
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where ¢ = a1+\/gl+ > and 6 = ¢ — a;. More-
over, ap —+ a9 S q < 1. . 2D — Grid, 20x.20 RGG, n=509
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Figure 2: mRBK vs RBK (8 = 0) [4] (stepsize: w = 1; block
size: T = D.
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