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Algorithm for Efficient D-Class Computation®

Jae-]l Han**

4 Abstract &

D-class computation requires multiplication of three Boolean matrices for each of all possible triples of nxn
Boolean matrices and search for equivalent »<n Boolean matrices according to a specific equivalence relation. It
is easy to see that even multiplying all n>n Boolean matrices with themselves shows exponential time complexity
and D-Class computation was left an unsolved problem due to its computational complexity. The vector-based
multiplication theory shows that the multiplication of three Boolean matrices for each of all possible triples of nxn
Boolean matrices can be done much more efficiently. However, D-Class computation requires computation of equivalent
classes in addition to the efficient multiplication. The paper discusses a theory and an algorithm for efficient D-class
computation, and shows execution results of the algorithm.
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M=o
for each boolean matrix 4 in M'(F)
S=o

for each row vector v in W(n)
compute an Av” vector
insert the vector into S,
if (S.&M[0])
Sy= o
insert 4 into Sy
for each matrix M synthesized from 9,
S,=¢
for each row vector v in V(n)

compute an vM vector
insert the vector into S,

insert S, into €4
insert a triple (S,, Sy, C4) into M
else
insert 4 into M(8)[1]
while (M= &)
take one S. from M[0]
remove M(S,) from M
insert M(8,) into Dg_
for each triple (S, Sy, C4) in
if (€ =m(8)[2])
remove M(S',) from M
insert M{S",) into Bg

insert Pg_into DClassList

*

5.t a set of m-dimensional column vectors

S, a set of n-dimensional row vectors

Sy a set of X n hoolean matrices

* C4 1 aclass of S,'s for S,

M: a set of (8, Sy, €.) triples

M [¢] : a set of the i'th elements in all triples
M(8) : a triple whose first element matches S,
* 3(S,)[d] : the 7'th element in M(S])

* Dg ! g set of (S, Sy, T4) triples whose Su

*

*

*

*

*

belong to the same D-class
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