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#1 Step function: f(t) = 0for [t — 1| > 1, f(t) = 1for [t — 3| <
#2 C® periodic function: f(t) = :

1+ bsin(27t)
#3 “wedge function”:  f(t) = |t — 3|
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L?([0, 1])-norm of interpolation error

§6_5-,7_3 ( Fvrioy senies —= Y. 26 )

pePl = p(t Z arexp(—2mit) forsome a; € C. (6.5.2.4)
k=—n
Foonar  Sedes dﬁ fe (500, /] )
= i frexp(—2mikt) inL2([0,1]) , fr:= /Olf(t)exp(kat) dt . (6.5.2.5)
k=—c0
1 Feouiay iedt i L. Furier cocffiient
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Study trigonometric interpolation error for interpolands
given in Fourier series representation (6.5.2.5)

Idea:
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f<t>=_=§1 Fimi(t) B T.(F)(t) = _2 Yii(t) v,-=j_ firtny - (65210)
> lnkrpolahion oo P
= o= o0 f = 5
. {— Y fieener) ifj€{-n,...,n} ,
Ej = (e Z\{0} jeZ (6.5.2.11)

Theorem 4.2.6.33. Isometry property of the Fourier transform

If the Fourier coefficients satisfy Y icz |¢j|> < oo, then the Fourier series

c(t) = Y Chexp(—2mikt)
kezZ

yields a function ¢ € L*([0,1]) that satisfies
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Lemma 6.5.2.17. Fourier coefficients of derivatives

For the Fourier coefficients of the derivatives a 1-periodic function f € CK~1(R), k € IN, with
integrable k-th derivative f'*) holds

G(F)]-: (—2mj)ka]-, JEZ.
L~ boondeA

Lemma 6.5.2.20. Decay of Fourier coefficients

If f € CK-1(R) with integrable k-th derivative, then fA, = O([j|7*) for |j| — o

Theorem 6.5.2.23. Finite-smoothness L2-error estimate for trigonometric interpolation

If f € CK-1(R), k € N, with square-integrable k-th derivative (f*) € L2(]0,1])), then

If = Tufllizgoay < I+ e (27n) || f®

) (6.5.2.24)
£2(]o,1))

with ¢ =2Y% (20 —1)"2F < 0.
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