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https://www.youtube.com/watch?v=Au5tGPPcPus
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“An odd kind of sympathy”
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g(X(i)7 X(j)) _ h(x(j)) _ h(X(i))

Diffusive-like coupling j=1
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Does the whole system admit such (spatially) homogeneous solution?

dx (%) . i |
— £(x(?) hi(x) _
C83 dt X(i)zs f(X ) —I_ 7 z:l Lwh(X ) X(i):s O
J:
Lu=0 u=(1,...,1)"

Laplace matrix
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s xW(t)=s(t) Vi=1,...,n siable?

& 7 5s(0)6xD + 03 LyTn(s())ox)

7=1

Time dependent linear system
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$ L@ = A@p@ g 4B —5 0 AL A <

& ox) =" oxa0\"

Sk di;a = J¢(s(t))0xq + oA In(s(t))0xq = Jo(s(t))dxXa

A(A®))  Master Stability Function = largest Lyapunov exponent of J o (s(2))
(function of A(*) )
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y=x+ay,
LZ'=,3+(x—7)z,
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U’gk) [Z ) 7il<:] Bk(gfgk_l)a 0'<k)) = 11if O'(k D o (k)
B € A Ne—1 XN Bk(agk—1)70§k)) 0 otherwise

L, = Bk B, + Bk_|_1Bk_|_1

Hodge Laplace matrix

x:Cr — R*  lecochain

X; = X(cf?@) — (x}, .. xd)
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Necessary condition

LkU:O

odd dim = non global synch
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The topological obstruction does not exist for cell complexes
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u=(up,...,un,)" u; € R O<ochain (nodes)
v=(Vi,...,vN,) v; € R*  l-cochain (links)

w,; € R 2-cochain (faces)
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Global synchronisation
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Bi(1,...,1)" =0  Balanced condifion
B/(1,...,1)" =0 0k

By(1,...,1)" =0 Balanced condifion

B, (1,...,1)" =0 Impossible on simplicial complexes

% No global synchronisation with Dirac coupling on generic simplicial complexes

€ Global synchronisation with Dirac coupling is possible on cell complexes

& Global synchronisation with Dirac coupling is possible on networks
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