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Each constraint reduces by one the number of degrees of freedom. If there
are n dependent coordinates and m constraints we can use the constraints to
reduce the number of degrees of freedom to n — m and then apply n — m
Euler-Lagrange equations to solve the problem. This is conceptually simple,
but may be fairly complicated in practice. A better approach is to keep all n
variables and use the method of Lagrange multipliers. We now consider this
method (often referred to as Lagrange’s A-method). We begin by taking the
variation of the constraint equations, thus:
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