
Vandermonde Matrix / Circulant Matrix
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The matrix  is called the Vandermonde matrix.
It can be shown,   is nonsigular when .
Solving the equation  is equivalent to find the 

polynomial  with degree -1 such that 
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It is well known this polynomial exists and unique.
It is called the Lagrange polynomial.
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Now, how to solve ++  efficiently?

    ,  0 ~  -1

Consider the Newton representation of the interpolating polynomial p.
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               (2) Algorithm 1 and 2 generate accurate solution even when the 
                     matrix is ill-conditioned.
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The above process is the matrix version of the well known 
FFT (Fast Fourier Transformation) procedure.
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The above equalities implies that the convolution  
can be carried out by 3  and one vector pointwise multiplication.
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