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Abstract:  The aim of this talk is to present the basics of classic first order perturbation 
theory for eigenvalues of additively perturbed matrices: given a possibly multiple 
eigenvalue of an unperturbed matrix A, we identify the leading term in the asymptotic 
expansions in \epsilon of eigenvalues of  A + \epsilon B, where \epsilon is a small, real 
parameter. Such expansions provide local information on the perturbation behavior of 
the eigenvalue, which is usually translated into the spectral condition number, a local 
measure of the sensitivity of that particular eigenvalue to small changes in the matrix.   
 
When the matrix A belongs to some relevant class of structured matrices, one may need 
to restrict perturbations to only those preserving that specific structure. This gives rise to 
the so-called structured condition number, which measures the sensitivity of the 
eigenvalue to only  structure-preserving perturbations. If time allows, we will define 
structured condition numbers, and compare them to unstructured ones  
for several classes of matrices defined through symmetries with respect to indefinite 
scalar products.  . 
In this talk I will present a gentle introduction to CP maps on matrix algebras and quantum 
resource theories. I will then focus to the particular case of coherence and introduce 
some of my recent results obtained in collaboration with Alexander Streltsov (Freie 
Universitat Berlin). We show that the class of CP maps relevant in this context are Schur 
maps (the name comes from the fact that the action of this maps can be succinctly 
written in terms of the Schur or Hadamard product). We then use this characterization to 
obtain several different results on the possibilities and limitations of such resource theory 
of coherence for state manipulation. 
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