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R : Hu Z L, Han X, Lai Y C, Wang W X. Optimal Localization of
Diffusion Sources in Complex Networks, Royal Society Open Science, 2017, 4(2):
170091. (DOI: 10.1098/rs0s.170091)
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Abstract: Locating sources of diffusion and spreading from minimum data is a
significant problem in network science with great applied values to the society.
However, a general theoretical framework dealing with optimal source localization is
lacking. Combining the controllability theory for complex networks and compressive
sensing, we develop a framework with high efficiency and robustness for optimal
source localization in arbitrary weighted networks with arbitrary distribution of
sources. We offer a minimum output analysis to quantify the source locatability
through a minimal number of messenger nodes that produce sufficient measurement
for fully locating the sources. When the minimum messenger nodes are discerned, the
problem of optimal source localization becomes one of sparse signal reconstruction,
which can be solved using compressive sensing. Application of our framework to
model and empirical networks demonstrates that sources in homogeneous and denser
networks are more readily to be located. A surprising finding is that, for a connected
undirected network with random link weights and weak noise, a single messenger node
is sufficient for locating any number of sources. The framework deepens our
understanding of the network source localization problem and offers efficient tools

with broad applications.
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Abstract: Collaboration is one of the key features in scientific research. With
more and more knowledge accumulated in each discipline, individual researcher can
only be an expert in some specific areas. As such, there are more and more multi-
author papers nowadays. Many works in scientometrics have been devoted to analyze
the structure of collaboration networks. However, how the collaboration impacts an
author’s future career is much less studied in the literature. In this paper, we provide
empirical evidence with American Physical Society (APS) data showing that
collaboration with outstanding scientists (measured by their total citation) will
significantly improve young researchers’ career. Interestingly, this effect is strongly
nonlinear and subject to a power function with an exponent less than 1. Our work is
also meaningful from practical point of view as it could be applied to identifying the

potential young researchers.
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WEFCRR: Hou 'Y, Xing X, Li M, et al. Physica A: Statistical Mechanics and its
Applications, 2017, 481: 160-166. (doi: 10.1016/j.physa.2017.04.039)
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Abstract: Many real systems including the Internet, power-grid and financial
networks experience rare but large overload cascading failures triggered by small
initial shocks. Many models on complex networks have been developed to investigate
this phenomenon. Most of these models are based on the load redistribution process
and assume that the load on a failed node shifts to nearby nodes in the networks either
evenly or according to the load distribution rule before the cascade. Inspired by the fact
that real power-grid tends to place the excess load on the nodes with high remaining
capacities, we study a heterogeneous load redistribution mechanism in a simplified
sandpile model in this paper. We find that weak heterogeneity in load redistribution can

effectively mitigate the cascade while strong heterogeneity in load redistribution may

even enlarge the size of the final failure. With a parameter % to control the degree of
the redistribution heterogeneity, we identify a rather robust optimal *=1 Finally, we

find that ¢ tends to shift to a larger value if the initial sand distribution is
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