
Noether’s Theorem III [mln42]

The continuous symmetry transformation may also involve the time.

Consider again a Lagrangian system L(q1, . . . , qn, q̇1, . . . , q̇n, t).

Theorem (most general case):

If a transformation Qi(q1, . . . , qn, q̇1, . . . , q̇n, t, ε), T (q1, . . . , qn, q̇1, . . . , q̇n, t, ε),
i = 1, . . . , n with Qi = qi and T = t at ε = 0 can be found such that
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is satisfied (for an arbitrary function G), then the following quantity is con-
served:
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Expand Qi = qi + Aiε + . . ., T = t + Bε + . . ..
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