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A set L with a binary operation (x, y) 7→ x · y : L × L → L is alled a loop if

there exists an element e ∈ L suh that x = e · x = x · e holds for all x ∈ L and the

equations a ·y = b and x ·a = b have preisely one solution, whih we denote by y = a\b
and x = b/a. A loop L is proper if it is not a group. The left and right translations

λ
a
= y 7→ a · y : L → L and ρ

a
: y 7→ y · a : L → L, a ∈ L, are permutations of L. The

permutation group Mult(L) = 〈λ
a
, ρ

a
; a ∈ L〉 is alled the multipliation group of L.

The stabilizer of the identity element e ∈ L in Mult(L) is alled the inner mapping

group Inn(L) of L. T. Kepka and M. Niemenmaa gave a purely group theoretial

riterion for a group K to be the group Mult(L) of a loop L (f. [2℄): A group K is

isomorphi to the multipliation group of a loop L if and only if there exist a subgroup

S suh that the ore of S in K is trivial and left transversals A, B to S in K suh

that for every a ∈ A and b ∈ B one has a−1b−1ab ∈ S and K is generated by A ∪ B.

In this ase the subgroup S is the group Inn(L) of L and the transversals A and B
orrespond to the sets of left and right translations of L, respetively.

A loop L is alled topologial if L is a topologial spae, the binary operations

(x, y) 7→ x · y, (x, y) 7→ x\y, (x, y) 7→ y/x : L × L → L are ontinuous. There is

a bijetion between onneted topologial loops L having a Lie group G topologially

generated by the left translations of L and the triples (G,H, σ), where G is a onneted

Lie group, H is a losed subgroup of G suh that the ore of H in G is trivial and

σ : G/H → G is a ontinuous sharply transitive setion suh that σ(H) = 1 ∈ G and

the set σ(G/H) generates G. A setion σ : G/H → G is alled sharply transitive, if the

set σ(G/H) operates sharply transitively on G/H , i.e. for any xH and yH there exists

preisely one z ∈ σ(G/H) with zxH = yH . The loop L is de�ned on the homogeneous

spae G/H with the multipliation xH · yH = σ(xH)yH (f. [1℄).

If L is a onneted topologial loop having a Lie group as the group of its left

translations, then in general the multipliation group Mult(L) of L is a di�erentiable

transformation group of in�nite dimension. The ondition that the group Mult(L) is a
(�nite dimensional) Lie group gives a strong restrition for the group Mult(L) and also

for the loop L: For every proper 1-dimensional topologial loop L the multipliation

groupMult(L) has in�nite dimension. Only the elementary �liform Lie groups F
n
, n ≥

4, are the multipliation groups Mult(L) of 2-dimensional onneted simply onneted

topologial loops L.
In this talk we wish to desribe the struture of the solvable Lie groups whih are

the multipliation groups Mult(L) for three-dimensional topologial loops L. We use

this result for the determination of solvable Lie groups of dimension ≤ 6 whih our

as the group Mult(L) of a three-dimensional loop L.
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