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Noether Symmetries for Non-Conservative Lagrange Systems
with Time Delay Based on Caputo Fractional Derivative
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(1. College of Physics, Nanjing University of Science and Technology, Nanjing 210094, China;
2. College of Civil Engineering, Suzhou University of Science and Technology, Suzhou 215011, China)

Abstract: The Noether symmetries and the conserved quantities of a mechanical system with time delay
based on Caputo fractional derivatives are proposed and studied. Firstly, the fractional Lagrange equa-
tions with time delay are established. Secondly, based upon the invariance of the fractional Hamilton ac-
tion with time delay under the group of infinitesimal transformations, the fractional Noether symmetric
transformations, the definitions and criteria of the Noether quasi-symmetric transformations and general-
ized Noether quasi-symmetric transformations with time delay are given. Finally, the relationship between
the fractional symmetries and the fractional conserved quantities with time delay are studied. At the end,
an example is given to illustrate the application of the results.
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