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Abstract 
 Multivariate polynomials are ubiquitous in engineering. Not only are they a natural 
modelling tool, many parameter estimation problems can also be written as finding the roots of a 
multivariate polynomial system. Most computational methods in this setting are symbolical and are 
described in a branch of mathematics called algebraic geometry. This has somehow prevented the 
growth of a numerical approach to these problems. In this 3-part series of seminars we will bridge 
the gap to numerical methods by introducing a numerical linear algebra framework that allows us to 
solve problems with multivariate polynomials. The two main tools in this polynomial numerical 
linear algebra (PNLA) framework are the singular value decomposition (SVD) and rank-revealing 
QR decomposition. We start off the series with describing the three basic operations of addition, 
multiplication and division in the PNLA framework.  
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