Theorem 3.1 (The error of polynomial interpolation). Given f € C™"1|[a, b]
and f(z;) = fi, where xq,...,z, are pairwise distinct, let p € P,[z| be the

interpolating polynomial. Then for every x € |a,b], there exists £ € [a,b] such
that
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f(z) = p(z) = mf("“)(é) lj[o(f — ;). (3.1)
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julia> x=[-.9:.3:.9;]
7-element Vector{Float64}:
.9

julia> using Plots

julia> q(t)=prod(t.-x)
q (generic function with

julia> plot(q,-1:0.01:1)

julia> scatter!(x,zeros(7))
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julia> x[1]=-1; x[7]=1; x

7-element Vector{Float64}:

julia> plot(q,-1:0.01:1)

julia> scatter!(x,zeros(7))
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julia> x[2]=-0.65; x[6]=0.65; x
7-element Vector{Float64}:

-1.0
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These Chebyshev points are the zeros of the (n + 1) Chebyshev polyno-

mial, which is defined on the interval [—1, 1] by the trigonometric definition

Tn+1(x) = cos((n + 1) arccos x), n>—1.
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julia> T5(x)=((16*x"2-20)*x"2+5)*x
T5 (generic function with 1 method) julia> plot(T5,-1:0.01:1)




julia> T7(x)=cos(7*acos(x))
T7 (generic function with 1 method)

julia> plot(T7,-1:0.01:1)

julia> x=[cos(pi/2*(2*k+1l)/7) for k=0:6]
7-element Vector{Float64}:
.9749279121818236
.7818314824680298
.4338837391175582
.123233995736766e-17
.43388373911755806
.7818314824680295
.9749279121818237
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Lemma 3.2. The mazimum absolute value of [[;_o(z — z;) on [—1,1] is
minimal if it is the normalized (n+ 1) Chebyshev polynomial, i.e. 1_[2 0(:1:—
 xy) = 27"y (z). The mazimum absolute value is then 27 ™.

V4
Jr A A

oWy Yy A Y oma LT,
Manic mahvwwu‘mls i degrer M -Hm Hitir d ‘
6\;”}*‘% vk et W,Hm Comt o ok mask w2005 total
The  confraditchen oy

«mo,xs lpety) er\,a]z = &dn.
[ v




