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WFZER SR OMEZE  (F3C) : This work focuses on the community identification problem in the
social network and proposes a control theory approach to the problem. We utilize the
influence network, where the dynamics of the social network is described as linear systems,
and formulate the community identification problem as a linear hybrid system
identification problem. This work proposes a matrix rank minimization and sparse
optimization algorithm for the community identification. Numerical examples show the
efficiency of the proposed algorithm.
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#& 1 Parallel NSAO-GPM for GPU

Algorithm 3 Parallel NSAO-GPM for GPU
Input: X € RP™»*Ple ~ g
repeat
G — ptimes(XT, X, p,np)
Dg «— YW +ptimes(G, W, p, np); Do «— Po(Da)
ag «— Tr(ptimes(DE, Dg, p,ny))
ag — ag/Tr(ptimes(X7T, Dg,p,1p))
W — W — agDe
G — ptimes(W, WT np)
Dg «ptimes(X, G, p,np); Do «— Po(Da)
ag — Tr(ptimes(DE, Dg, p, np))
agq « ag/Tr(ptimes(Da, W, p,np))
X —X— QQDQ
Yy =7/n
until termination criterion is satisfied
where
function ptimes(U. V, p, np,)
parallel for i =0top — 1 do
parallel for j =0top — 1 do
Ugpu o U(ing +1: (i 4+ 1)np,:)

Vapu 02<—g V(:.jnp +1:(7+ l)np)

Gopu — Ug;«:%w
Gling+1: (i+1)np, jnp+1: (j+1)np) o Gopu
end parallel for
end parallel for
return G
end function

Output: low-rank solution X
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Algorithm 3 Identification of ith submodel.

Require: Y, UL, v, \, 1, ¢
Set W to be an identity matrix
Set M to be an identity matrix
repeat
(Y:,Y) — arg (}1/13})2) gy 2ot (Y1, Yo, W M)
subject to Y =Y; + Y5
W — arg nvlii/n gy ot (Yi, Y. W, M)
subject to Wi =1 Vk
fork=1toT —r+1do
My — 1/([[9g]l2 + €)
end for
n; — rankY;U~+
until termination criterion is satisfied
Ensure: Y;, Y, n;
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Algorithm 4 Proposed algorithm.
Require: Y, UL, v, A\, 1, ¢
i—0
repeat
t—1+4+1
(a) Identify the ith submodel using Algorithm 3

and obtain Y; and Y.
(b) Find the index set ¥ such that the kth column

of Y nearly equals a zero vector if and only

if ke W.
(c¢) Delete the kth column from Y and U for all
ke
until Y has no zero column vectors
N «—i
Ensure: N, Yy, Yo, ..., YN, ny. no, ..., ny
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