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Sets of primitive ma-
trices defined by ex-
ponents

Define: Cell, primitive, exponent, star, dou-
ble star (ie, the double star centered at
vertex 1 is El,l -+ Z?:Q(El,i -+ Ez’,l))v etc.

Theorem 0.1 Let TMyp(B) = Mn(B) pre-
serve the set of primitive matrices of expo-
nent 1 and the set of primitive matrices of
exponent 2. Then T is a (P, Pt)-operator
for some permutation matrix P.

Proof. Since T' preserves exponent 1,
T(J) = J as J is the only matrix of ex-
ponent 1. If T(X) = O for some X then
T(EZ,]) = O for some 4,5. Let A = J\Ez,j
Then T(A) = T(J), and A has exponent
2 while J has exponent 1, a contradiction.
Thus, T is nonsingular.



Suppose that the image of some cell, FE,
is not a cell. Then there exist at most
n?—2 cells Ey,---,E >, such that T(E)+
T(E1+ - -+ E 2> ,5) =J, but E+4+ E; +
R E o> 5 has exponent 2, a contradic-
tion. Thus the image of a cell is a cell and
since T'(J) = J, T is bijective on the set of
cells.

Now, the only matrices of exponent 2 with
2n — 1 nonzero entries are double stars,
thus, T preserves double stars, and hence
T is a (P, PY)-operator for some permuta-
tion matrix P. "



Further investigations.

1. T preserves the set of primitive matri-
ces of exponent ¢z and the set of prim-
itive matrices of exponent 5 for some
1<i<j<n?—2n+4+2.

2. T is invertible and T preserves the set
of primitive matrices of exponent k for
some 2 < k< n?—2n+42.

3. T strongly preserves the set of primi-
tive matrices of exponent k for some
2< k<n?—2n42.

See Beasley and Pullman [?7, 7, ?7].



