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CONSTRAINTS, ENERGY, AND STABILITY

Constraints
Holonomic Nonholonomic
*Integrable * Non-integrable
kinematic kinematic constraints|
constraints( # (dimension of the .
of degrees of instantaneously hP‘.III:I::ewm?
freedom equal accesible velocity er
to dimension of | space less than the
the configuration | dimension of the
space); configuration space)
Conservative | * Hamiltonian; * Non-Hamiltonian;| PiECF;WiSF '
Hamilto
* Workless =
constraints; * Cannot be * Can be * Stability?
* Conservative asymptotically asymptotically
forces; stable; stable;
* Potential + I{ineticl
Energy = constant;
* Simple example(s):| * Simple example(s):
simple pendulum, | bike, skateboard, | * Simple example(s):
| spring-mass. arrow w/ feathers, | piecewise skate?
. ‘B skate, rolling coin
Ei ; (not well known).
Non-conservative| Can be * Can be * Can be
= dffm?ﬂt + Kin.) asymptotically asymptotically asymptotically
<0; stable; stable (though stable (even

* Friction; damping is not when statically

" h'jf:]lmftic always stabilizing); unstable);

. cnlhsu:_ms; * Simple example(s):| * Simple example(s): * Example(s):
Inclastic Damped Damped coin. 2D, 3D rimless
deformation; oscillators. iy WY wheel, McGeer's

| y ﬂ @ ™~ | 2D walking
4 e machines,
: :ﬂ' \ Tinkertoy Walker




