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On Rank Estimates

So how many terms do we need for a given precision &7
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Estimated vs Actual Ranl1<

Our rank estimate was off by a power of loge. What gives?




Taylor and PDEs

Look at 692G and 8§G in the multipole demo again. Notice anything?
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Being Clever about Expansions JAYTRT Y

How could one be clever about expansions? (i.e. give examples)
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Expansions for Helmholtz
How do expansions for other PDEs arise?

DLMF 10.23.6 shows ‘Graf's addition theorem’:
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where § = Z(x — ¢) and §' = Z(x' — ¢).

Can apply same family of tricks as with Taylor to derive multipole/local
expansions.
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Outline

Rank and Smoothness

Proxy Expansions
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Making Multipole/Local Expansions using Linear Algebra
Actual expansions cheaper than LA approaches. Can this be fixed?
Compare costs for this situation:
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The Proxy Trick for Lol

_
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Idea: Skeletonization using Proxies ‘l'ﬂjk ]‘
Demo: Skeletonization using Proxies iﬂb\'uchh, o

Q: What error do we expect from the proxy-based multipole/local
‘expansions’ 7
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Why Does the Proxy Trick Work? o

In particular, how general is this? Does this work for any kernel?
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