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The existence of involutory matrix class is mentioned in matrix theory [1; 2] for which the initial
and its inverse form are the same A = A−1, then A ·A−1 = A ·A = A2 = I.

One of the published involutory matrix generation algorithm [3] is based on using matrix elements
range from 0 to m, where m ∈ N . This method allows to generate involutory matrices with size
4 × 4, for which A2 (mod m) = I. However, there are presented heuristic methods of involutory
matrix generation algorithms in scientific literature [3], which are based only with elements ±2n,
where n ∈ N .

Based on involutory matrices investigation process, which contain only elements ±2n, where n
is minimal possible integer, we found that such kind of matrices can be constructed only with the
following dimensions 2k × 2k (1 < k ∈ N). It is quite easy to find involutory matrices with small
dimension by using brute force tactic, but if the involutory matrix dimension k is increasing then
to find involutory matrices is more complex task for acceptable period of time.

Existing recursive matrix generation algorithms [4] allow to generate involutory matrices with
higher dimension based on previously founded involutory matrices with lower dimension. But, un-
fortunately, the resulting involutory matrices elements size is increased to ±2n+1 at every generation
stage. For generating involutory matrices with 2k × 2k (1 < k ∈ N) dimensions one initial involu-
tory matrix is not enough, so we need to find two involutory matrices with different dimensions by
using brute force tactics. For creating involutory matrices with higher dimensions which are based
only with minimum possible elements ±1 and ±2, we need to use brute force tactics due to lack of
involutory matrix generation algorithms with specific matrix elements requirements.

One way of recursive involutory matrix generation algorithm which is based only with elements
±1 and ±2, is proposed in the article. There is proved that any involutory matrix with specific
requirements can form unified basis for recursive involutory matrix generation algorithm with 2k ×
2k (2 < k ∈ N) dimensions and all resulting involutory matrices are based only with elements ±1
and ±2.
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