Lagrange equations derived from
D’Alembert’s principle ..

N particles, k holonomic constraints, 3N — k degrees of freedom.
Coordinates: r;(q1,...,qsn—k,t) = i=1,...,N.

Velocities: 1;(q1,...,qsn—k,q1, - d3n—k,t) = i=1,...,N.
Forces: Fy(ry,...,rn,Fq1,...,0n,t) :i=1,...,N.
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Transformations of two terms:
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D’Alembert’s equation for generalized coordinates:
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Virtual displacements dg; are independent. The content of each parenthesis
must vanish.

Lagrange equations in general form:
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If all forces can be derived from a scalar potential, we can construct a La-
grangian as follows:
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The Lagrange equations can then be stated more compactly as follows:

doL oL
L9y 9 —1,... 3N —k
Lo 0q; ST

oL



