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Abstract :

[

In a linear equation, if all variables are known except for one, then this vari-
able is also known. Based on this simple fact, zero forcing is a color-changing
game that mimics the growing of known information. It was first developed in-
dependently for nullity control in mathematics and quantum control in physics.
Many applications were then found afterwards. We will discuss how to use zero
forcing to determine the sensor deployment of a electronic network, and we
will introduce a technique of using zero forcing to guarantee the strong spectral
property.

A symmetric matrix A is sald to have the strong spectral property if X =
O is the only symmetric matrix that satisfies Ao X = O, [ o X = O, and
AX — XA = O. Here the operation o is the entrywise product. If a matrix
has the strong spectral property, then one may perturb the matrix slightly to
create more nonzero entries without changing its spectrum. This behavior has
been used widely for constructing matrices in the inverse eigenvalue problem of
a graph. In this talk, we will show that if the nonzero pattern of the matrix is
described by certain graphs, then it always has the strong spectral property.
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