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Example: The energy function of the simple pendulum
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; 2 Rigid support

Hamped dftatmonic gflotion =
m).(. — _kX - CX __kX Springiness, k
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" 1) ¢*—4mk > 0 overdamping

< 2) ¢?—4mk =0 critical damping
3) ¢ —4mk <0 underdamping

1) —distinct real roots q,,q,
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2) ¢°—4mk =0 critical damping
equal real roots R
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3) ¢ —4mk <0 underdamping

This iIs the most interesting case. It occurs if the damping
constant c¢is so small that ¢ < 4 Mk

complex roots q,,q,
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a) an underdamped oscillator
b) a critically damped oscillator
c) an overdamped oscillator

For critically damped and overdamped oscillators there is no
periodic motion and the angular frequency o has a different

meaning.



