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In this talk, a discrete Fourier transform (DFT) associated with lattice tiling is first developed, which
leads naturally to trigonometric quadrature and trigonometric interpolation based on the equally
spaced points. All three quantities - discrete Fourier transform, quadrature and interpolation are
important tools in numerous applications and form an integrated part of the discrete Fourier analysis.
We then apply the result to the fundamental domains of several concrete lattices in the plane,
providing explicit formulas and detailed analysis. By restricting two functions that are invariant under
certain reflection groups, the results can be transformed to results on a triangle that makes up the
fundamental domain, which define analogues of cosine and sine functions on the triangle. In
particular, a Lagrange interpolation on the triangle is shown to satisfy an explicit compact formula
and the Lebesgue constant of the interpolation is shown to be in the order of $\mathcal{O}(\log
n)*nd$. We finally define generalized Chebyshev polynomials from those generalized cosine and sine
functions respectively and develop the discrete analysis of these algebraic polynomials. We will also
touch on the study of common zeros of the generalized Chebyshev polynomials and Gaussian
guadrature, a topic that does not seem to have been studied systematically before.
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