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Fitzhugh-Nagumo Dynamics

dou = —ulu—a)(lu—1) +v + DV4u

0:v = e(fu—yv —0) t

Euclidean
Symmetry




What is "a symmetry”?
x = F(x)
F(gx) = gF (x)

x(t) is a solution

) gx(t) isasolution




Dynamical systems: find the fixed
points! % = F(x)

relative

x(t) = gx(0) (Equilibrium)

relative

x(t+T)=gx(t) (Periodic)




Continuous symmetries
d
e %9xf(x) = f(x +x,) (translation)

d
f(x+0x)~ f(x)+6 % (generator)

9
¥(t +68) = () + &




Familiar example: traveling
waves/alternans
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Spiral 2D Symmetries

meandering

rotation+translation




Symmetry Reduction by Slicing

2D: Translation in x,y rotation in 6

F(u') — ¢y 0u’ — ‘py a;yuJF — Qg [(x — (Px)ayuf — (y — Qoy)axuf]

(d,u'ldu’) = (Byu"atu’) = (dpu'|0;u’) = 0




Symmetry Reduction by Slicing

2D: Translation in x, y rotation in 6




Symmetry reduction of rigid and
meandering spirals
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Symmetry reduction of rigid and
meandering spirals




Fiber twist anisotropy...is easier?

e Rotation + translationin z
* Xx-y translation




Fiber twist symmetry solutions

Relative periodic orbits (?)
Relative equilibria (?)
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