Lecture 23, Nov 5, 2025
Euler-Lagrange — Part 3
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— The term T] captures all the other forces acting on the joint
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— Note the potential energy is independent of ¢;, so
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o We arrive at the Fuler-Lagrange equations: — () =T,
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The Euler-Lagrange equations are a set of n equations of motion for the system:

d (0L oL
R (iad o
dt 8q] (9(]]' !
where the Lagrangian is £ =T —U, n is the number of degrees of freedom (n = 3N —1 for [ constraints

and N particles in 3 dimensions), g are n generalized coordinates which parametrize the set of allowed
states, 7; are the generalized forces:
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where f! are the applied forces.
A set of [ independent holonomic constraints are expressed as
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For constraints to be satisified, the virtual displacements ér = [6r{ --- ry] € R*" must satisfy
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