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Excerpt: . . . expressionsinvolvingvectorfields. Section5  describesan algorithm for
generatingexplicitlyintegrableflowsassociatedwith nilpotentLiealgebras. Section6 exploits the relation between
Taylor series and trees to study a class of intrinsic numerical integrators. We begin in Section 2 with some
background. The results surveyed here are the work of a variety of mathematicians: especially want to mention
the contributions of my collaborators Peter Crouch, Matthew Grayson and Richard Larson. The work on
algebras of trees and its applications to symbolic computation is joint work with Richard Larson. All of the
algorithms described here rest upon this foundation. Fhe work on explicitly integrable flows and nilpotent Lie
algebras is joint work with Matthew Grayson. The work on numerical algorithms evolving on groups is joint
work with Peter Crouch. 2 Background Consider a differential equationi (t)E,(x(t))uand(x(t)),:(0)zo
E p, N (1) where El and E2 are vector fields and u is a parameter. In applications, u will be either a small
perturbation u e, a control t--- u ( t ), or simply the constant u-I. Unless the vector fields 1 and E2 are very
special, no algorithm is known which will return the general solution to the system in closed form. Our objective
is to find efficient algorithms to compute various approximate solutions of the differential equation exactly
using symbolic computation. Although the impact of symbolic computation in this area is recent, the
connection between the existence of closed form solutions...
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