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TaSk f($1’ $2) — b6($1)b2(l’2) Wlth fk' k € [_107 10]2 fk: k € [_47 4] X [_24, 24]
b; the cardinal B-Spline of order j

Unknown function: f: T — C
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> y=(f(x;))L, € CY
Goal: find f ~ f
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sup  ||f — PINfHLQ — (max {17 (7) . (7) }) . -or f(xy, x2) = bg(xq)bo(x2) With the smoothness s; = 5 and s, = 2 it follows
Wleveca=t |f = Prfl, < B~ If - Psz\\L2 < Bl g

f(x1,m2) = bg(z1)b2(w2)
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ANOVA approximation

kez? kEINu kEINu
supp k=u Subp k; 1 ol A ori(k
cx(f) = (f, ¥y c(f) = (f, ™), c(f) = (f, ™M), fom adf) = (f, ™),
ANOVA decomposition | ANOVA truncation |
We define the ANOVA terms [2] f= i ‘(f(xj) _ f(Xj>)j=1H2
k. + f{1}+f{2}+---+f{d} bx) - o) \ (i Y [[2
fu — c f e27T1<k,> _ 1: J O :
lgz:d k( ) T f{l 2} + f{l 3} + ...+ f{d—l,d} ¢k1(XM) Qka(XM) fl;B y;w ;
supp k=u T f{1 23} + J{1,2 4} + ..o+ fla—2d-1,4) h - M;B‘ e g ?@7
| | oy - y |
foruc{l,....d}= > fu h Hrzs e withZ = {ky,.... kg, ¢ = ™tk

B ~ Mlog(M) = A has a good
condition number [1]

Numerics

» BeN Algorithm: Example: 5. 10-2] —%—
: g gf((){;}\d .37 d-}>> Owith 7 € ufromxforueU 1. setinitial Z [T =C 114218:2
- u,j u,j J 2. get f using (**) ( ) — bz( )194(5133)[96(;138) T 35.10_22 — L
en =
. B 2 . AT—25u, 3. solve (xx%) to +o(22)ba(ws5)06(T6) ¢ A
ml\lIn ‘f PINfHLQ < ml\lIn Z; Z; Cu,]Nu,j (***) update T N bz(:l}4)b4(:67)66(x9) ~ 6.; 13_3 i
s.t. |In| = B — 3 N . _ B 4. get f using (sx) 61073 | ;
s.t. Z H uj — 5. repeat 3.& 4. to M = 10000 points 5.5-1073 |
o nev e improve 7 B =6730 frequencies cubos  boxes
We can solve optimisation problem (xxx). (naive) (improved)
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