APPROXIMATION THEORY

key idaa: Replace o complicoted -F.mckon by o simple function.
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Why ove simple ‘fwu‘-'l'\'mn bettes 7
- Easier o sfore  (discrete representation — eg. mp3 or jpey compression).
- Easier o evalumate.
- Easier to compute with (eg. difforentiale | Find rooly, etc).
We awn to represent a complicatid furchon %lx) by a simpler funchon (i, Go,..,0.) where do .., 0. are
poromaten choten to give the best approsimation & §.
Common waws to do this ave :
). Indespolaion — choose the a; so that
Rf(x;;ao,.../a..)= f(x‘-) oM a Pres‘a\'ho_d sek Ja Pm\tf X I1'=O/.../|\}
2. Least- Squoves opprosimation — cheose tha a; to Minmwse
= [t 2. V2
I+ - ¢||2 = (S.(f{\’)‘ #lx; aol._.,q,\)) d\() .

3. Minimax approximation — choote ths a; o minumice
Hf- el = m ) - #(%; ay, .., an
f Lo xe?:f]’fx) (,q, , Gn)

CourSe OUTUNE

0) Revision & poynomiad interpolation.

). Recewise polynsmial interpolation (splines).

2). Minmax approximodion.

3). Trgmomdic iderpoloion. (discrete usies Hansform).



0) Revision of PorynomiaL INTEPOLATION.  (ZH Numsrical Analysis).

M&P"‘ﬂ O Given -fe Cfa,L] ond n+l dishnd poiatT Q.‘Xn<)('<,”<)(,,§5, thare is a un}qua.
polynomial P“e?,, such that P,,(x;):{—(x;] for 1=0,...,n.

@ You have o be vey careful whoe the pord x; ore placad,
The procf d existenca i by constuchion with Lagange polyaomials.
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il

Yo %,

Tn general, .
Pl = 2 kil whoe  Lild = TT 2220 are the Lagonge polynomials

j=o0 Xi—%;

X

You should have seen the emor -fomula-.ﬂ‘

T — Let f€C"' [o,b] and asxe<X,<. <X < b Let peTr be such that palcd = §iy) for i=0.. ,n.
0.l The for every xelal] taoe is a ZTc [q,b], dapending o ¥, such that
6 = palx) = Wae O E™(9)
(n#1)!

hare n
Wasi( = TT (x-x;) is the esvor polynomial.

- Disadvandage: can oy apply this formulo .{{ is smooth enoujln,
= Can use this to put an wppes bound :
I'f- Pa ”.,o = "w"*'”eo " 'F(M') "oo
(a4 1)!
Suppose we taka equally- spaced points  xj= a + (‘E%Q)j o j=0..,n. As we increase the resolukien n, we
wowld lke [l §-pufjeo—= 0 s n-> b,

n@ 1p,) may not convege b f because Il o[l Fo+¥11., may knd to o0 faster than

Problam- Tha sequa
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A -fomouf o_xo.uf:h. is duwe o Etmge (1201):
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Examvple : f(x) = | 4+25x7 KC[—-|, 1] )
2f] f
This funchon is well- behaved with ol desvadives 1.51“1 “‘i

Corinuour ond boundad; yet Ppa diverger for —

equolly- spacad point's. 13 _ ,
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[Camourk - Aauaug # does convede naws x=Q, o8 l\ / \ /
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These Wind 4 inferpolanty ore used in highas-ordas ot e
(eq 6*) finte differenca maethoda -fw su\v{ng fDES. T\\
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