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For finite precision calculations truncate each expansion

after p terms
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There is a lineir operator Tmz which maps the

Mie's to the Le's
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each box OlNp flops

Translate all multiple expansions to local expansions

ignoring neighbor boxes 01mn15 flops

Evaluate the potential
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Parent and children boxes

Neighbor box Two boxes ar neighbors if they are on

the same level and share an edge or corner

Interaction list
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accurate everywhere in the interaction list

Form dyadic true structure with 4h Yeop q fruit

P2M on level L ONp L logN

Upward pass From level L to 3 tmulate multiple

expansion from box to its parent
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Cost On lead l then an 4h boxes and
maximum depth is L

Cost A 142M o teal b is p4h
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Sideways 01pm

For each box on levels 2 L translate its multipole

expansion to a local expansion in each box d it

interaction list The intention list has 27 boxes

Cost N

Downwardpassy

From level 2 to let L l translate each box's

local expansion to a local expansion of its child

Cost 01pm



Evaluate the potential

Cal Near field direct calculation 01N
b Evaluating the local expansion O pN

Overall cost is 01N

Extensions

Adaptive trees Unrestricted adaptation

I
Level restricted tone

Other PDEs

All an FMM needs an outgoing and incoming

expansions

Laplace in 3D

Du O in 3D
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Helmholtz

Oth u 0 in 3D
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