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Two oscillators
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2 Suppose we have reconstructed 
the model of phase dynamics

ϕ̇1 = ω1 + q1(ϕ1, ϕ2)

ϕ̇2 = ω2 + q2(ϕ1, ϕ2)

Norm           quantifies the strength of action||q1|| 2 → 1

c1 =
||q1||
ω1

Relative measure c2 =
||q2||
ω2

, similarly

Directionality index d =
c2 − c1

c2 + c1
,−1 ≤ d ≤ 1

d = −1:  second unit drives the first one 
d = 1:  first unit drives the second one 
−1 < d < 1:  bidirectional driving
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Network of oscillators
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Coupling functions in terms of Fourier coefficients:  
dϕk

dt
= ωk + qk(ϕ1,ϕ2, . . . ,ϕN)

=
�

l1,...,lN

F(k)
l1,...,lN

exp (il1ϕ1 + il2ϕ2 + . . . + lNϕN)

Action of particular oscillator j → k

Norm of the coupling function      quantifies effect of the rest of 
the network on oscillator 

qk

k

Partial norm N 2
k←j =

�

lk,lj �=0

���F(k)
0,...,lk,0,...,lj ,0,...

���
2

Nk←j �= Nk→jNotice: generally                              , hence it quantifies directional 
connectivity
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