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Topology optimization of network systems based on graph theory and dynamical
systems theory
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We studied the problem of optimizing the network topology based on indices such
as clustering coefficient, algebraic connectivity and average shortest path length. Not only some
properties of the networks having optimal or locally optimal topologies were revealed by theoretical
analysis, but also some algorithms that can generate networks with nearly optimal topologies were
developed. We also studied some dynamics related problems such as the decentralized estimation of the
algebraic connectivity, the convergence analysis of discrete-time recurrent neural networks, the analysis
of the number of DC operating points in a certain nonlinear circuits, and the global convergence of
iterative solution methods for nonnegative matrix factorization, and obtained many important results
through both theoretical analysis and numerical experiments.



1998 Watts  Strogatz

World Wide Web

Watts 1999
@

@
®

©)
®) 2
Q)
Q)

(&Y) Watts  Strogatz

Newman
2




(2) Olfati-Saber  Murray

®

Yang

Yang

*

Cerf

Cerf
Cerf
Cerf
®) 2
2006
NP
NP
®)
Q
2
Q
Q
@



11

Yang Oja

Norikazu Takahashi and Ryota Hibi,

Global  convergence of modified
multiplicative updates for
nonnegative matrix factorization,
Computational Optimization and
Applications, , vol.57, 2014,
pp.417-440,

DOI: 10.1007/s10589-013-9593-0

Tatsuya Fukami and Norikazu Takahashi,
New classes of clustering coefficient
locally maximizing graphs, Discrete
Applied Mathematics, , vol.162,
2014, pp.202-213,

DOI: 10.1016/j-dam.2013.09.013

Tetsuo Nishi, Shin"ichi Oishi and
Norikazu Takahashi, Explicit proof of
an inequality related to the
Omega-matrix, Nonlinear Theory and Its
Applications, IEICE, , vol.4,
no.4, 2013, pp-430-450,

DOI: 10.1587/nolta.4.430

Tetsuo Nishi, Shin"ichi Oishi and
Norikazu Takahashi, Some Properties of
Solution Curves of a Class of Nonlinear
Equations and the Number of Solutions,
Nonlinear Theory and Its Applications,
IEICE, , vol.3, no.3, 2012,
pp-301-335,

DOI: 10.1587/nolta.3.301

2015 , 2015 3 13 ,

s 2015
, 2015 3 11 ,

, 2015
, 2015 3 11
, 2015 3
3 ’
’ ’ 2
NP , 26
65

, 2014 10 25 ,

Takuro Fujihara and Norikazu Takahashi,
On graphs that locally maximize
algebraic connectivity in the space of
graphs with the fixed degree sequence,
2014  International  Symposium on
Nonlinear Theory and its Applications,
September 16, 2014, Luzern
(Switzerland).

Masato Seki and Norikazu Takahashi,
New update rules based on
Kullback-Leibler, gamma, and Renyi
divergences for nonnegative matrix
factorization, 2014 International
Symposium on Nonlinear Theory and its
Applications, September 15, 2014,
Luzern (Switzerland).

Norikazu Takahashi, Jiro Katayama and

Jun®ichi Takeuchi, A generalized
sufficient condition for global
convergence of modified

multiplicative updates for NVMF, 2014
International Symposium on Nonlinear
Theory and its Applications, September
15, 2014, Luzern (Switzerland).

KL, Gamma, Renyi

, 2014 7
1,



L . | 2_SWitCh

,2014 5 26 ,

2 9’
2014 , 2014 3
19 ,
. 2014
,2014 3 18 ,

Jiro Katayama, Norikazu Takahashi and
Jun®ichi Takeuchi, Boundedness of
modified multiplicative updates for
nonnegative matrix factorization, The
Fifth 1EEE International Workshop on

Computational Advances in
Multi-Sensor Adaptive Processing,
December 17, 2013, Saint Martin
(Netherland/France).

’ ’ Q

, 2013 10 29 ,

Tetsuro Teraji and Norikazu Takahashi,
On Graphs that Local ly Maximize Global
Clustering Coefficient, 2013
International Symposium on Nonlinear
Theory and its Applications, September
9, 2013, Santa Fe (USA).

, 2013 ]
2013 3 21 ,

Jiro Katayama and Norikazu Takahashi,
A Modified Multiplicative Update
Algorithm  for Convex Quadratic
Programming Problems with
Nonnegativity  Constraints, 2012
International Symposium on Nonlinear
Theory and its Applications, October
24, 2012, Majorca (Spain).

Tetsuo Nishi, Shin"ichi Oishi and

Norikazu Takahashi, A Theorem on a
Solution Curve of a Class of Nonlinear
Equations, 2012 International
Symposium on Nonlinear Theory and its
Applications, October 24, 2012,
Majorca (Spain).

Tatsuya Fukami and Norikazu Takahashi,
A New Continuous-Time Algorithm for
Calculating Algebraic Connectivity of
Multi-Agent Networks, 2012
International Symposium on Nonlinear
Theory and its Applications, October
23, 2012, Majorca (Spain).

2012 7 5

http://www._momo.cs.okayama-u.ac. jp/~tak
ahashi/index. ja.html

¢y

(TAKAHASHI, Norikazu)



