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Let M and N be smooth compact orientable Riemannian n-manifolds equipped with the Riemannian metrics g5, and

gn respectively. We consider the problem of mapping the manifold M to N via a diffeomorphism f, which distorts

the manifold M as little as possible. Results on the existence of minima of the functional ®(f) = [, /9~ — gu||
will be presented. We will also discuss a related problem: Let M be equipped with two Riemannian metrics g; and
g2, together with corresponding second fundamental forms I/; and Il;. We consider the problem of minimizing the
energy functional E(v) = [|[v||%x + [y, |(h*)*g2 — 911> + [, [|(h*)* 11, — I11||* over the class of time-dependent vector fields

ve X = L([0,1]; Wk2(T'M)), where h" is the time-one map of the evolution operator induced by the vector field v € X

(h¥ belongs to a certain homotopy class), k € N and T'M denotes the tangent bundle of M. A proof of the existence of

a minimizer of the energy functional £ in X will be sketched. (Received June 18, 2007)



