
Problem 5: Matrices over Finite Fields

Let Fq be the finite field with q elements, and let V be an n-dimensional

vector space over Fq

1. Determine the number of elements in V .

2. Let GLn(Fq) denote the set of n × n invertible matrices over

Fq (called the general linear group). Find the size (number of

elements) of GLn(Fq).

3. Let SLn(Fq) be the subset (and subgroup) of GLn(Fq) consisting

of matrices with determinant 1 (called the special linear group).

Find the size of GLn(Fq).

As always, show your work, fully explain and justify your answer. A solution mainly obtained by

computers or calculators will not be accepted.
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