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Abstract

Every second order system of autonomous differential equations can be described by an autonomous holonomic dynamical system with a Lagrangian part, an
effective potential and a set of generalized forces. The kinematic part of the Lagrangian defines the kinetic metric which subsequently defines a Riemannian geometry
in the configuration space. We consider the generic function I=Kab(t,qc)gagb+Ka(t,gc)ga+K(t,qc) and require the quadratic first integral condition ddt=0 without
involving any type of symmetry Lie or Noether. Condition dldt=0 leads to a system of equations involving the coefficients Kab(t,qc),Ka(t,qc),K(t,qc) whose solution will
produce all possible quadratic first integrals of the original system of autonomous differential equations. We show that the new system of equations relates the
quadratic first integrals of the holonomic system with the geometric collineations of the kinetic metric and in particular with the Killing tensors of order two. We consider
briefly various results concerning the Killing tensors of second-order and prove a general formula which gives in the case of a flat kinetic metric the generic Killing
tensor in terms of the vectors of the special projective algebra of the kinetic metric. This establishes the connection between the geometry defined by the kinetic
metric and the quadratic first integrals of the original system of differential equations. © 2018 Elsevier B.V.

2-s2.0-85051653142
Document Type: Article
Publication Stage: Final
Source: Scopus

ELSEVIER Copyright © 2019 Elsevier B.V. All rights reserved. Scopus® is a registered trademark of Elsevier B.V. & _RELX Group™

https://www.scopus.com/citation/print.uri?origin=recordpage&sid=&src=s&stateKey=OFD_1144415865&eid=2-s2.0-85051653142&sort=&clickedLink=&view=SpecifyFields&selectedCitationInformationlt...



