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In a previous paper, the authors showed that a large class of metrizable topologies for the real numbers are locally isometric

[Weakened Lie groups and their locally isometric completions, Topology Appl. 135 (2004), 47-61]. The metrics in question

are defined by specifying a sequence of real numbers and the rate at which it converges to zero, and the corresponding

topologies are always weaker than the usual topology for the real numbers R. Under rather mild restrictions on the

sequences and the rate at which they converge to zero, two very different sequences will yield metrics ν and µ that make

(R, ν) and (R, µ) locally isometric, and the completions of these groups will also be locally isometric. Since the local

isometry is not, in general, a local homomorphism, the question of whether (R, ν) and (R, µ) are isomorphic as topological

groups remains open. In the current paper we explore the conditions that determine whether such an isomorphism exists.

Our results have applications to the larger problem of determining the ways in which the topology of an arbitrary

connected Lie group can be weakened, while remaining a Hausdorff topological group. (Received September 29, 2005)
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