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o it), in practice this is not feasible if

suitable row and column permutations t
the matrices are even moderately large.

ion equivalent must have the
same Smith normal form. This is quite a useful criterion, and with it we can

show, for example,

A negative criterion is available from

the observation that matrices that are permutat

that the following four 16 X 16 Hadamard matrices H|,

, Jr., and which represent

H,, H,, H,, which were produced by Marshall Hall
(up to permutation equivalence) any 16 X 16 Hadamard

not permutation equivalent, since they are not even equiv

sense):
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THE SMITH NORMAL FORM

-1 -1 -1

=1

The invariant factors of these matrices are given by

Hpi:1,2,2,2,2 4,4, 4,4,4,4,8,8,8,8, 16,
H,: 1,2,2,2,2,2,4,4,4,4,8,8,8,8,8, 16,

1,2,2,2,2,2,2,4,4,8,8,8,8,8, 8, 16,
1,2,2,2,2,2,2,2,8,8,8,8,8,8,8, 16.

Ha:

Hy:

Looking at these factors, we see, for example, that the number of 2’s in each
of the four lists is different. Hence our matrices are inequivalent, and

therefore also permutation inequivalent.
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