Problem 2: Orthogonal Matrices

A square matrix M over a field F' is called A-orthogonal if there exists a A € F' such that
MM?! = X where M?! is the transpose of M and I is the identity matrix. Does there exist
a 3 x 3, 2-orthogonal matrix over Zs? Determine all non-zero A\ € Zs such that a 3 x 3,
A-orthogonal matrix over Zs exists that is not a scalar multiple of the identity matrix.

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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