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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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d—jzz(a—|—zb—|z‘2) Z:l‘—l-ZyE(C a € R bGR_|_

Hopt Bifurcation
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time =10

WWW.unamur.be

timoteo.carletti@unam

— 1
]_
“e
=17
=
Dt
3t
4
0
=
=

80

0.5

50

100
time

150

0.5

-0.5



I0P Publishing J.Phys.Complex. 1 (2020) 035006 (16pp) https://doi.org/10.1088/2632-072X/aba8el

Journal of Physics: Complexity

OPEN ACCESS PAPER

(!)CmssMark Dynamical systems on hypergraphs

RECEIVED Timoteo Carletti"*®, Duccio Fanelli’?® and Sara Nicoletti*’

2 June 2020 ' naXys, Namur Institute for Complex Systems, University of Namur, rempart de la Vierge, 8 B5000 Namur, Belgium

2 Universita degli Studi di Firenze, Dipartimento di Fisica e Astronomia, CSDC and INFN, via G. Sansone 1, 50019 Sesto Fiorentino,

REVISED

9 July 2020 Italy

ACCEPTED FOR PuBLIcATioN > Dipartimento di Ingegneria dell'Informazione, Universita di Firenze, Via S. Marta 3, 50139 Florence, Italy
23 July 2020 *  Author to whom any correspondence should be addressed.

PUBLISHED E-mail: timoteo.carletti@unamur.be

17 August 2020

Keywords: hypergraphs, master stability function, synchronisation, Turing patterns, dynamical systems

nature
COMMUNICATIONS

A RTI C LE l '.) Check for updates ‘

https://doi.org/10.1038/541467-021-21486-9 OPEN

Stability of synchronization in simplicial complexes

L. V. Gambuzza''?, F. Di Patti® 212, L. Gallo® 3%12, S. Lepri?, M. Romance® >, R. Criado>, M. Frascal:613%
V. Latora® 347813% & S Boccalettj? 101113

www.unamur.be




PHYSICAL REVIEW LETTERS 130, 187401 (2023)

Editors' Suggestion

Global Topological Synchronization on Simplicial and Cell Complexes

Timoteo Carletti(E,1 Lorenzo Giambagliﬂ?),l’2 and Ginestra Bianconi®>*
1Department of Mathematics and naXys, Namur Institute for Complex Systems, University of Namur,
Rue Grafé 2, B5000 Namur, Belgium
Department of Physics and Astronomy, University of Florence, INFN and CSDC, 50019 Sesto Fiorentino, Italy

School of Mathematical Sciences, Queen Mary University of London, London, E1 4NS, United Kingdom
“The Alan Turing Institute, 96 Euston Road, London, NWI1 2DB, United Kingdom

® (Received 31 August 2022; revised 17 February 2023; accepted 11 April 2023; published 3 May 2023)

~ N o -
VAN,
O
O

W(1,2,3]

up)

»
>

»

/ [B'Vl2 3

/[Bz w+BT uj; 5

[B1v](y

O

) (c)

oo



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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Necessary condition

LkU:O

odd dim = non global synch

B.= (1)

(1,1,1)By = -1 #0

4
1
e 2= ()

(1,1,1,1)B5 = 0
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global synch
for faces (k=2)

b) | - }
: rg::I[“]]]["H:BQ(L71)_|_ =0
As| T
T T _
" B;(1,...,1) =0
0 2
¢) no global synch
Z or links (k=1)
10 ,...., )T =0
15, . RT T
_20 ‘ | B, (1,...,1) #£0
0 5 10
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The topological obstruction 79 i
does not exist for cell complexes FIRN T
ff‘_; N
[IIIIIII]” global synch
' for faces
5 10
Aga)
Illlll“l” global synch
for links
5 IIO




¢)  A=[ach] B=[adb]

d
C =[adc] D = [bdc]
A Negative orientation /(/D\} 7 A B C D
’ 3719 ) b) A’ B, C, D,
A’=[a’bc’] ad 0 -1 -1 0
B’ =[a’b’d’] ac -1 0 1 0
’ ’y 0 2 Bé — b’a’ '1 '1 0 0
C=[acd] c’h’ -] 0 0 -1
D’ =[b’c’d’] ab’ 0 -1 0 1
A~ 'nn 7 1
b)
c d=d’ c’ = = = —

c) b
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Ditfusion-Driven Instability of Topological Signals Coupled by the Dirac Operator
Riccardo Muolo et al

Thursday, May 18, 9:10
(P27 Nonlinear Waves and Instabilities
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