
2.4 Rotatingcoordinate systems the fictitious forces

As an example ofthe usefulnessof the Lagrangian formalism and
its independence from the choice of coordinate systems let'sconsider
the case of a free particle in a rotating hence non inertial
coordinate system
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We recover the known expressions of the so called fictitious
forces

2.5 Holonomic constraints Lagrange multipliers

In sect I 6 We derived Euler Lagrange Eq startingfrom
DAlembert principle
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II DAlembert principle
constraints produce no work leftfracpartialoverrightarrowXipartialqjcdotoverrightarrowFi0right
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We will now show that we can arrive to the same conclusion

following a differentpath which does not require this principle

indeed DAlembert principle is a consequence of Hamilton's principle

for systems with holonomic constraints

Keystep introduce the so called Lagrangemultipliers lambdaa
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The lambdaa are auxiliary variables that force the system to satisfy
the constraint and d0 notmodify the action
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By construction the minimization with respect to the
lambdaa

gives back the eq of the constraints
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Theminimization of SintdtL gives rise to the correct e o m

in the original variables taking into account the effectof the
constraints
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solving these eg we determine both the eyesofmotions in the

original variables
and the structure of the forces exerted bythe

constraints
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In this case the introduction ofthe Lagrange multipliers does not
leads to a simplification of the problem However it represents
a powerful method to treat constraints in general terms



At this point we are ready to show why we end up
in 2.28 in the limit where we are not interested in

determiningthe forces exerted by the constraints making use of

a proper set of generalised coordinates g

The structure of the Lagrangian describing the motion in presence
of constraints is
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Let's consider the following change of variables
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with such choice the e o m for the 9 get separated
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by construction


