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Abstract

This work shows a new approach to the study of dynamic systems that act on a graph $ {G} = (V,

E) $ and that synchronize. As a first example, we take a simple linear system, known as the Laplacian

associated with the adjacency matrix of ${G}$ the ODE on ${R}ˆ{—V—}$
${

d}{dt}x=L {G}(x),$where$|V |=n$and$L {G}$istheLaplacianmatrixoftheadjacencymatrixof${G}$.Whichcanalsobewrittenas:$
{
d}{dt}x k=

∑
{j∈{V }(k)}(x j−x k),$where$x k$arethecoordinatesofthevector$x$and${V }(k)$denotesthesetofclosestneighborsofvertex$k$.Thissystemissuchthatthediagonal$∆=x∈{R}̂{n}:x {i}=x {j} ∀ 0≤i≤j≤n$isa{globalattractor},thatis,suchthat$x(t)→∆$as$t→∞$forallinitialcondition$x∈{R}̂{n}$.Thesecondsystemthatweanalyzeisthenonlinearsystem,knownastheKuramotoModelwhichistheODEon${R}̂{|V |}$$

{
d}{dt}ϕ k=ω k+σ

∑
{j∈{V }(k)} sin(ϕ j−ϕ k),$where${V }(k)$denotesthesetofclosestneighborsofnode$k$,thenaturalfrequenciesaredistributedaccordingtosomeprobabilitydensity$ω 7→g(ω)$and$σ$isthecouplingstrengthwithasuitablescale,sothatthemodelhasagoodbehaviorwhen$|V |=n→∞$.Theconditionsunderwhichweobservesynchronizationbehaviorsarewellknown.Wemakeacomparativestudyofbothsystemswiththeapproachproposedhere.
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