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GAP examples GLd(]F) = {M c ]FdXd | M is invertible} .

Matrix groups in

GAP This is a group under matrix multiplication.
Schreier-Sims We are here particularly interested in the case that
Problems F = IFq is the finite field with g = p’ elements.

Group algebras

SLPs

Definition (Matrix group, projective group)
onaniten. A matrix group is a subgroup of some GL4(F).

The problem

Trotls We call two matrices M, N € GL4(F) equivalent, if one is
a scalar multiple of the other and denote the equivalence
class of M by [M]. Then
PGLy(F) := {[M] | M € GLq(F)}
is a group with the well-defined multiplication
[M] - [N] := [MN].
This is called the projective group.
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If vG C V is an orbit, then we have a group
Constructive homomorphism

recognition U G— ZVGa g— (VG — VG, vh — th)

The problem

If vG contains a basis of V, then ) is injective.

In this case, we can
@ explicitly compute the image of g € G by acting,

@ explicitly compute the preimage of a permutation by
reading off the images of the basis vectors in vG.
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alternatingly.

Magma has lots of algorithms for matrix groups using
stabiliser chains.

For GAP there is the genss package to compute stabiliser
chains but not yet many algorithms to use them.
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GAP examples Informally: a program with no branches.

Matrix groups in More forma”y:

GAP 0 . . . .

Sehreier-Sims @ The input is a finite list of group elements.

Problems @ The program consists of a finite list of steps.

Group algebras @ Each step only computes a product of powers of

S previously acquired group elements.

Constructive . . .

recognition @ The output is a finite list of the results.

The problem y

An example: (computes a commutator)
# input:
r:= [ gl, g2 ];
# program:
r[(3]:= r[1]11-1;
r(4]:= r[2]11-1;
r[5]:= r[l]lxr[2]*xr[3]1*r[4];
# return value:
r[5]
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