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HERGLOTZ TYPE LAGRANGE EQUATIONS
AND NOETHER SYMMETRY AND CONSERVED QUANTITY
FOR MECHANICAL SYSTEMS WITH VARIABLE MASS”

Cai Mingyu' Zhang Yi *
(1. School of Mathematical Sciences, Suzhou University of Science and Technology, Suzhou 215009, China)
(2. College of Civil Engineering, Suzhou University of Science and Technology, Suzhou 215011, China)

Abstract Herglotz’ s variational principle provides a variational description of non-conservative dissipation prob-
lems, and variable mass mechanics is widely used in nature and engineering. Therefore, it provides a new way to
study variable mass mechanics by applying Herglotz’ s variational principle to Lagrange equations and conserva-
tion laws of variable mass mechanics systems. In this paper, the Herglotz type generalized variational principle of
mechanical systems with variable mass is established and the Herglotz type Lagrange equations of mechanical sys-
tems with variable mass are derived. Herglotz type Noether symmetry of variable mass mechanical systems is de-
fined, and the Herglotz Noether theorem and its inverse theorem are established and proved. At the end of this
paper, two concrete examples of non-conservative systems with variable mass are given to illustrate the application

of the results.
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