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Section 6.2.3.1: Chebychev Interpolation:

Dependencies. Section 6.2.2.2

Duration: 1)/ minutes
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Optimal choice of interpolation nodes independent of interpoland

Idea: choose nodes t, . . ., t, suchthat ||w|| L (1) is minimal!

This is equivalent to finding a polynomial g € P, 1
4+ with leading coefficient = 1,
+ such that it minimizes the norm ||| ).

>

Then choose nodes fy, .. ., t, as zeros of g.
(caution: all £; must lie in I!)
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Definition 6.2.3.3. Chebychev polynomials

The n'™ Chebychev polynomialis T, (t) := cos(n arccos t), -1<t<1,neN.

> AT, =7

Theorem 6.2.3.4. 3-term recursion for Chebychev polynomials —
The function T,, defined in Def. 6.2.3.3 satisfy the 3-term recursion
n+1(t) =2 (t) = _l(t) To=1, Ty(t)

=t, nelN. (6.2.3.5)
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Theorem 6.2.3.8. Minimax property of the Chebychev polynomials ,

The polynomials T, from Def. 6.2.3.3 minimize the supremum norm in the following sense:

1 Tall oo ((—1,1) = inf{||Pll oo(—1,17) P € P, p(t) = 2" W40}, VneN.
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/The Chebychev nodes in the interval I = |a, b]\l
are
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