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RECTANGULAR COORDINATE TRANSFORMS

f(�, ✓), (�, ✓) 2 [�⇡,⇡]⇥ [0,⇡]



RECOVERING CONTINUITY ON THE DISK

Eisen, Heinrichs, & Witsch (1991), Fornberg (1995), Shen (2000), Trefethen (2000).

Block-Mirror-Centrosymmetric (BMC) 
function



THE DOUBLE FOURIER SPHERE (DFS) METHOD

Block-Mirror-Centrosymmetric (BMC) function



THE DFS METHOD AND ITS DISK ANALOGUE

If we preserve these structures in 
our approximation method…

• stable differentiation 
• FFT-based algorithms 
• No unphysical boundaries 

Sphere Disk

   low rank approximation 



GAUSSIAN ELIMINATION (GE) ON FUNCTIONS



GAUSSIAN ELIMINATION (GE) ON FUNCTIONS

f̃(�, ✓) ⇡ fK(�, ✓) =
KX

j=1

djcj(✓)rj(�)



GAUSSIAN ELIMINATION (GE) ON FUNCTIONS

f̃(�, ✓) ⇡ fK(�, ✓) =
KX

j=1

djcj(✓)rj(�)

BMC structure is NOT 
preserved



BMC STRUCTURE-PRESERVING GE
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BMC STRUCTURE-PRESERVING GE

-1



Standard GE Structure-preserving 
GE

BMC STRUCTURE-PRESERVING GE



BMC STRUCTURE-PRESERVING GE (convergence and recovery properties)

Theorem (geometric convergence): If

˜f is analytic and uniformly bounded in a su�ciently

large region of the complex plane, then its GE approximants converge to

˜f at a

geometric rate.



BMC STRUCTURE-PRESERVING GE (low rank approximants)

Radial “slices”:

Angular  “slices”:

fK(✓, ⇢) =
KX

j=1

djcj(⇢)rj(✓)



SPHEREFUN AND DISKFUN SOFTWARE                        www.chebfun.org
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