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Abstrakt prednasky:

Important parts of adaptive wavelet methods are well-conditioned wavelet stiffness matrices and an effi-
cient approximate multiplication of quasi- sparse stiffness matrices with vectors in wavelet coordinates.
Therefore it is useful to develop a well-conditioned wavelet basis with respect to which both the mass and
stiffness matrices are sparse in the sense that the number of nonzero elements in each column is bounded
by a constant. Consequently, the stiffness matrix corresponding to the n-dimensional Laplacian in the ten-
sor product wavelet basis is also sparse. Then a matrix-vector multiplication can be performed exactly with
linear complexity. In this paper, we construct a wavelet basis based on Hermite cubic splines with respect
to which both the mass matrix and the stiffness matrix corresponding to a one-dimensional Poisson equa-
tion are sparse. Moreover, a proposed basis is well-conditioned on low decomposition levels. Small condi-
tion numbers for low decomposition levels and a sparse structure of stiffness matrices are kept for any
well-conditioned second order partial differential equations with constant coefficients; furthermore, they
are independent of the space dimension.
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