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Abstract: In the study of the equations of motion of systems of various physical nature, 
there are problems of determining the qualitative indicators and properties of motion ac-
cording to the known structure and properties of the equations under consideration. Such 
qualitative indicators for finite dimensional systems are, in particular, integral invariants - 
integrals of some functions that retain their value during the movement of the system. They 
were introduced into analytical mechanics by A. Poincare. In the future, the connection of 
integral invariants with a number of fundamental concepts of classical dynamics was estab-
lished. The main purpose of this lecture is to extend some notions of the theory of integral 
invariants to broad classes of equations of motion of infinite dimensional systems. Using a 
given Hamilton's action, the equations of motion of potential systems with an infinite num-
ber of degrees of freedom are obtained, generalizing the well known Birkhoff's equations. A 
difference analog with discrete time is constructed for them. Based on it, a difference ap-
proximation of the corresponding integral invariant of the first order is found.  

 
Biography:  
Vladimir Mikhailovich Savchin graduated with honors from the Faculty of Physics, 
Mathematics and Natural Sciences of the Peoples' Friendship University (1981, Moscow). He 
defended his dissertations for the degree of Candidate of Physical and Mathematical Sciences 
(1984, UDN) and Doctor of Physical and Mathematical Sciences (1992, Moscow State Uni-
versity) — both majoring in Theoretical Mechanics. Since 1984, he has been working at the 
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Peoples' Friendship University. Currently, he is a professor at the S. M. Nikol’sky Mathemat-
ical Institute. Research interests: variational principles and symmetries, infinite dimensional 
non-potential systems, inverse problems of calculus of variations.  
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