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Problem 1: Show that the matrix
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has the eigenvectors

= [Sm (n—i-l) j:l,...,nER ’

with the corresponding eigenvalues \j, := 4 sin? (2(71:11)) fork=1,...,n.

Problem 2: Let Kj, be the nine X nino—matrix corresponding to the five point stencil for

the negative 2D Laplacian —A with zero Dirichlet boundary conditions on a rectangular domain,
rowwise ordering, and an equidistant grid with h; = ho =: h. Using the Matlab command ‘eig’,
check numerically that the nins eigenvalues are
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