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Abstract: The inverse problem of the discrete calculus of variations consists in the following.
For a given system of discrete equations we want to know whether there is a functional for
which the given system coincides with the Euler-Lagrange equation for this functional. If
such a functional exists, then we need to find it. To our knowledge, inverse problems of the
discrete calculus of variations were studied only in [1] for systems of discrete equations of
the second and fourth orders.

In this talk we will present conditions ensuring the solvability of the inverse problem of
the calculus of variations for the system
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where N > r and ¢ are continuously differentiable functions. If an variable x has a
negative index or index is greater than N then this variable in the equation is absent. The
case, where some boundary conditions are specified, is also studied. Explicit expressions of
the functional of the form ZQZOT Vi(zk, a1, - - -, Tktr), for which the given system of
discrete non-linear equations coincides with the Euler-Lagrange equation for this functional,
are given.

Note that the inverse problems of the calculus of variations for continuous time are solved
only for differential equations the order of which is not greater than six.
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