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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:
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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(¥) eigenvalue of L)
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Simplicial complexes Hypergraphs

=

d-simplex = d+1 nodes
(all linked together) hyperedge = set of nodes
O-simplex = node
1-simplex = link
2-simplex = triangle
3-simplex = tetrahedron
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Synchronisation non invasive
gd(x,x, ..., x)=0Vd

i) Assumptions on g(z)

(2)
aijk

1, = JEn,
i, = OF — 0, AJGO)y, — 0, 3 £2 160y,
‘ o = s ii) Assumptions on
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k =2  Three nodes, hence a triangle o) = [ig, i1, 1s]

19
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Bk(agk_l) O'(-k)) = 1if a(k Do (-k)

(2

Incidence matrix By(a\" Y, gj(."“)) — (0 otherwise

Ly =B, By + B 1B,

Hodge Laplace matrix
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o™ =Tig, ... ix]

x:Cr — R lecochain

" d x(=0}") = —x(o]")
x; = x(0;"") = (%1779%)
Dynamical system on a simplex
dx;
; — f(Xz) f(—Xi) — —f(Xi)
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Dynamical system on a simplicial complex
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global synch B,(1,..., 1)T —
for faces (k=2)
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global synch
for faces (k=2)

b) S )
Ml 5.0 7 =

sl Y ime
B;(1,...,1)" =0

10
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¢) no global synch
Z or links (k=1)
10 ,...., )T =0
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The topological obstruction b
does not exist for cell complexes
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III]]IIIII i global synch

for faces
5 IIO
Aga)
II[[III]]” global synch
for links
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global synch global synch
for links (k=1) for faces (k=2)

WWW.unamur.be timoteo.carletti@unamur.be




Timoteo C

Namur Institute for Complex Systems UNIVERSITE
DE NAMUR

WWW.unamur.be timoteo.carletti@unamur.be



