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Brief history of BVP (Bohnhoffer van der Pol)
oscillator

e A 2nd-dim sytem derived from Hodkin-Huxley
(HH) equation.

e FitzHugh-Nagumo oscillator, extracting exci-
tatory behavior of HH equation.

e Nonlinearity: only a cubic term iIs included.



Circuit realization BVP oscillator is a natural ex-
tension of van der Pol oscillator. OO0 0O

e evaluate internal impedance of a coil

e add a bias power source to remove symmetry
of the origin

"A. N. Bautin, “Qualitative investigation of a
Particular Nonlinear System,” PPM, 1975. —
a detail topological classification of BVP equa-
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Coupled BVP oscillators

Coupled symmetrical BVP oscillators system
have been studied by using the group theory.
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This presentation shows ...

e asymmetrically coupled BVP oscillators

e Circuit configuration and equations

e bifurcaiton phenomena of equilibria and Iimit
cycles

e results of laboratory experiments




Single BVP Oscillator
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Nonlinear resister
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Measurement of the nonlinear resister
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BVP equation
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Bifurcation of Single BVP oscillator
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Circuit parameters

L =10 [mH],

~ = 1.6369909,
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Resistively coupled BVP oscillators
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Asymmetrically coupled

BVP oscillators
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Circuit equations

dvq ,
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Normalized equations
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Normalized equation (cont.)

dxq
dr
dy,
dTr
dxo
dr
dy>
dr

—y1 + tanh~yxq

r1 — k1y1 + dkin(kiyr — x2)
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ro — koyo

16



Symmetry

= f(z)
where, f . R" — R" . C* for x € R".

P: R"— R"

r — Px

P-invariant equation:

f(Pz) = Pf(x)

for all r €¢ R"
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Matrix P

o If k1 = ko, then
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= O O O
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group for product:
r=A{P,—P,In,—In}
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Poincaré 000 ¢(t) :
x(t) = p(t, zo), x(0) = zog = ¢(0,xzp) .
Poincareée [0 [0]:
NM={xeR" | q(x) =0},
T:N—=nN;, z— o (&),%),
HRERN go(t) IR RERERERERERERERN

T(wo) — L.
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period-doubling
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