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System with Time Delay in Phase Space
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Abstract; The Noether symmetries and the conserved quantities for nonconservative mechanical systems
with time delay in phase space are studied. Firstly, the Hamilton canonical equations with time delays for
the non-conservative systems are established. Secondly, according to the generalized quasi-invariance of
the Hamilton action with time delay in phase space under the infinitesimal transformations of groups, the
definitions and criterion of the Noether generalized quasi-symmetric transformations with time delay in
phase space are given. Lastly, the relationship between the Noether symmetries and the conserved quanti-
ties with time delay in phase space are established. At the end, an example is given to illustrate the ap-
plication of the results.
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