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Abstract

Let G ∈ Zn×n be a positive-definite matrix. The inverse Gram problem
(IGP) over Z is to find a solution X ∈ Zn×n to the equation XX⊤ = G. This
problem arises naturally in the contexts of Hadamard and weighing matrices,
and more generally block designs. In a previous work with Y.Strassler [1] we
have suggested a lattice based method for solving the IGP. While in some
cases our method is effective, it is usually very bad in the contexts mentioned
above. In this work we will study the structured version, where X comes from
a commutative matrix ∗-algebra A ⊂ Zn×n. Our adapted algorithm becomes
effective again, even at instances where the general algorithm fails. So for
example, solving the IGP for circulant matrices of size 100 can be done very
quickly. In this talk we will also give an upper bound to the number of solutions
in A.
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