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2 Fluid dynamics
Incompressible Narver Stokes
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Approximate denatives using finitedifferences Taylorserves
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Spectatorapproximations
Lets goback to accuracy Increasing K makes the matrix

slower to solve AlsoencounterRingephenance as k N

This is thelimitof globalinterpolation use wholefunctionto understand
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orthogonal global basisfunctions ratherthanTaylorseries
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We went basis functions that give quickly converging
expansions for smooth functions
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Theory If f is pendre continuous for 0 0 k 2

and f is integrable then 3C so In s Int

So continuous differentiability gives algebendexof convergence

If f then four seres convergesexponentially faster
thanany polynomial m n

SImnralmthd.ae an alternate to finitedifferences

Instead of finding ul or a discretegrid try to find

the first N seres coefficients
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If u has exponential convergence in 0 em
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The lastretained coefferentscaleswiththe ever but m ever estate

and this converges
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SpectralPDI
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Fourier nodes are eigenfunctions of the denature

constantcoeff Imendiffops have dragonal

representatin a Fourierseries

Faster exponentially accurate

These methodsgeneralizetomultiple dreams systems of

equations Fourier spectral methods likethis arethebasis

for the largest turbulence simulations in the world
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Geometricallythesearetheprojections ofcosmenodes onthe

cylinder ontothe plane
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Great things followfromthis
connection

Sam convergencetheory butnowforgeneralfetuson E1,1

periodicity of f and f no longer required
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Differential operators are no largediagonal
can'tbe but can

be made banded withsometricks

Current research m modernspectralmethods find bases and sobers

feewere geometries mounting

1 Fast mtmes quasilmaom N

2 Spectral exponential accuracy

3 Equation flexibility


