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Let A be a ` × ` square matrix. For a block partition A = (Ars)r,s=1,...,n we

define the block numerical range as

W n(Ars) =
{
λ ∈ C | ∃ (x1, . . . , xn) ∈ C`, ‖xj‖ = 1 :

λ is an eigenvalue of
(〈Arsxs, xr〉

)
r,s=1,...,n

}

and the block numerical radius

wn(Ars) = max{|λ| | λ ∈ W n(Ars)}.

The main result of the talk is: Let A be an (entrywise) nonnegative irre-

ducible matrix with index of imprimitivity m. Then we get the following

Perron-Frobenius type result

{λ ∈ W n(Ars) | |λ| = wn(Ars)} = {wn(Ars)e
2kπi/m, k = 0, 1, . . . , m− 1}.

For n = 1 this is the result of J.N. Issos on the usual numerical range and

for n = ` it is the theorem of Perron-Frobenius on the peripheral spectrum

of nonnegative irreducible matrices.

1


