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One Dimension: Periodic Model Problem

Find f(x) on [0, 1] such that

f(z) + /0 cos (2m(x — y)) f(y) dy = exp (sin(27z))
for each x € |0, 1].

2
Exact solution: f(x) = exp (sin(27x)) — gll(l) sin(27x)



Four-Chart Circle Atlas

(1 :]—1,1] — [0,0.4]

0+ [—1,1] — [0.25,0.8]
l5:[—1,1] = [0.5,0.9]

4 :[—1,1] = [0.75,1] U [0, 0.15]

Communication: t;": “up / back”

bi(t" () = lm ()
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t (@) = 6 (b (2))

t2(0.75) ~ —0.64



Four-Chart Circle Atlas: Poutine
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Act Locally

Seek { f;(u)} and then build f(x)

» Green is 3 f3
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Change of Domain




A case where polynomials really are bad

Discretizing f,,: don’t oversample near endpoints
Instead, make FFT work with nonperiodic data:
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A case where polynomials really are bad

The fourth derivative is discontinuous at the endpoints.
This is still not a spectral interpolation scheme.
Suggestions welcome. Idea: discretize 1) f instead of f ?
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Results for the model problem on a circle
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Three dimensional problems






Geometry is continuous (no mesh)

def mean_curvature(self,j,s,t):
I,II = self.fundamental_forms(j,s,t)
H=I[0]J*II[1]-2*I[2]*II[2]+I[1]*II[Q]
return H / (I[Q]*I[1] - I[2]**2)




Atlas haiku

This v is a bi-
variate polynomi-

al of rank thirty

/

as in Townsend & Trefethen, An extension of

Chebfun to two dimensions, SIAM JSC 2013




Interior regular grid interpolation

An f; discretized

by grid values K}
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Specialized quadratures for — singularities
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Single layer integrand




Future work: boundary integral methods
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Thank you!



