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Slow and Fast Subsystems

εẋ = x −

1

3
x3 + y

ẏ = −x + a sin(2πθ)

θ̇ = ω

ε = 0

Slow Subsystem (DAE)

y =
1

3
x3

− x

ẏ = −x + a sin(2πθ)

θ̇ = ω

Eliminate y and desingularize

θ̇ = ω(x2
− 1)

ẋ = −x + a sin(θ)
(Time reversed for |x| < 1.)

t → εt ẋ = x −

1

3
x3 + y

ẏ = ε(−x + a sin(2πθ))

θ̇ = εω

ε = 0

Fast Subsystem

ẋ = x −

1

3
x3 + y

ẏ = 0, θ̇ = 0

Critical Manifold
y = 1

3
x3

− x

A caption that appear in each screen. – p. 2



FIRST [ 1 ] PREV NEXT [ 3 ] LAST QUIT

Slow and Fast Subsystems
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ẏ = ε(−x + a sin(2πθ))

θ̇ = εω

ε = 0

Fast Subsystem
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t → εt ẋ = x −

1

3
x3 + y
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