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In the past two decades, several types of ultrametric matrices have been studied. A key result,
proved by Martinez, Michon, and Martin [3] in a setting of discrete measure theory, and by Varga
and Nabben [4] in linear algebraic terms, is that the inverse of a strictly ultrametric matrix is
an M-matrix. This shows that a strictly ultrametric matrix is the Gram matrix of a matrix whose
columns together with the origin form a simplex without obtuse dihedral angles. Such simplices
have several applications, see [1] and the references therein.
In this presentation we will review these results. We will show how the decomposition of a strictly
ultrametric matrix A as linear combination of rank-1 0/1-matrices can be used to formulate a
set of simple geometric rules to build precisely those simplices whose Grammians are strictly
ultrametric.
For strictly ultrametric matrices with integer entries, there is an interesting connection with nonob-
tuse 0/1-simplices. These form a subset of the 0/1-polytopes [5], which are the convex hulls of
subsets of the vertices of the unit n-cube. This connection yields pairs of congruent nonobtuse
0/1-simplices in unit cubes of generally distinct dimensions p and q, that are not 0/1-equivalent:
they cannot be mapped onto one another using a unit cube symmetry. This observation might be
of interest in the context of the 1893 Hadamard Maximal Determinant Conjecture [2], which says
that there exists a regular 0/1-simplex in the unit n-cube for all dimensions n congruent 3 mod 4.
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