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1. Let G be a finite group, and let H ≤ G be of index n = [G : H]. Let Ω = H|G = {ω1, . . . , ωn}
be the set of the right cosets of H in G, where ω1 := H · 1, and let ZΩ be the corresponding
ZG-permutation module, with permutation character πΩ ∈ ZIrrC(G). Let Ω =

∐r
i=1 Ωi be the

decomposition of Ω as a disjoint union of H-orbits, where Ω1 := {ω1}, and let Ai := [aijk]jk ∈
{0, 1}n×n, where aijk = 1 if and only if (ωj , ωk) ∈ Ω × Ω is in the G-orbit (ω1 × Ωi) · G. Then
{Ai; 1 ≤ i ≤ r} is a Z-basis for the endomorphism ring E := EndZG(ZΩ).

The algebra EC := E ⊗Z C is a split semisimple C-algebra, and by the Fitting correspondence
there is a bijection {ϕ ∈ IrrC(EC)} ←→ {χ ∈ IrrC(G); 〈πΩ, χ〉G 6= 0}. The ring E is commutative
if and only if Ω is multiplicity-free, i. e. 〈πΩ, χ〉G ≤ 1 for all χ ∈ IrrC(G). In this case we have
|IrrC(EC)| = r = dimC(EC), and ϕ(A1) = 1 for all ϕ ∈ IrrC(EC); the matrix Φ := [ϕ(Ai);ϕ ∈
IrrC(EC), 1 ≤ i ≤ r] ∈ Cr×r is called the character table of EC.

2. For the sporadic finite simple groups, their automorphism groups and their Schur covering groups
there are 328 equivalence classes of multiplicity-free permutation actions Ω [T.Breuer, K.Lux, 1996;
S.Linton, Z.Mpono, 2001]. For these we have compiled a database containing the character tables Φ
of the corresponding endomorphism rings EC (currently up to one exception). The data is available
as a GAP-library [T.Breuer, J.M., 2002]:

http://www.math.rwth-aachen.de/̃ Juergen.Mueller/mferctbl/mferctbl.html.

As an example, the character table for the case G = B and H = 21+22.Co2 is shown below; the
degrees mϕ of the Fitting correspondents are indicated as well.

The results are based on work of [S. Norton, 1985; C.Praeger, L.Soicher, 1997; I. Höhler, 2001;
J.M., 2003], amongst others, and on computational techniques encompassing a bunch of the most
powerful tools of computational representation theory and computational group theory [F.Lübeck,
M.Neunhöffer, 2001; R.Parker, 2001; J.M., 2002].

3. As an application, we have completed the classification of the distance-transitive orbital graphs
for the sporadic finite simple groups, their automorphism groups and their Schur covering groups:
The primitive cases have been classified in [A.Ivanov, S.Linton, K. Lux, J. Saxl, L. Soicher, 1995]
and the non-primitive cases in [J.M., 2003].

The non-primitive cases are shown below; the rank r, valency k, number of vertices n, diameter d,
and the intersection array is given as well, and it is indicated whether the corresponding graph is
bipartite or antipodal.
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