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FORMULATING THE PROBLEM

ºPendulum

·Mass (m)

· Length ( l)

ºOscillating Pivot

· Amplitude ( A)

· Frequency (ɤ)
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FORMULATING THE PROBLEM

Forces Acting on the Pendulum

1. Gravity

2. Force of the pivot

3. [Friction]
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EQUATION OF MOTION

ºNewtonõs Second Law

· Linear motion:

· Circular motion:

ºEquation of Motion
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TORQUES

ºGravity:

ºOscillating pivot:
· Force:

· Torque:
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EQUATION OF MOTION
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PHYSICAL I NTUITION
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Butikov, Eugene. On the dynamic stabilization of an inverted pendulum. Am. J. Phys., Vol. 69, No. 7, July 2001
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REPARAMETERIZATION

tt w=Reparameterize:
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Let:

Mathieu's Equation
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STABILITY
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Inverted Pendulum:
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Smith, Blackburn, et. al.

Stability and Hopf bifurcations in an inverted 

pendulum. Am J. Phys. 60 (10), Oct 1992
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PHYSICAL REGION
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Stability condition: 

(approximating A << l)
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SAMPLE PLOTS
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HOW WE BUILT IT
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HOW WE BUILT IT
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HOW WE BUILT IT
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WHY THE DRIVER DIDNõT WORK

15



HOW WE BUILT IT
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