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My presentation derives the peridynamic momentum and energy balances using the principles
of statistical mechanics. In particular, I show that the peridynamic force density integral
operator is the phase space expected value of internal force density given by a general
multibody interatomic potential. The derivations generalize the seminal work of Irving-
Kirkwood (1950), and builds upon the elegant ideas due to Noll (1955) and Hardy (1982) that
generalized the former work.

The remainder of my presentation (briely) reviews recent work on establishing the well-
posedness of the equilibrium equation for the linear peridynamic state boundary value
problem. This involves the development of a nonlocal vector calculus.
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