@

ETH Lecture 401-0663-00L Numerical Methods for CSE

Course Video

Section 6.2.2: Error Estimates for Polynomial
Interpolation

Prof. R. Hiptmair, SAM, ETH Zurich

Date: November 9, 2020
(C) Seminar fur Angewandte Mathematik, ETH ZUrich

Prerequisites.

e Calculus in one variable

e Complex analysis: theory of holomorphic functions
Dependencies. Section 5.2.1

Duration: minutes

VL /]ppmx?maﬁfan of Fonctons

v One Dimensor:

6.4 Ap]praximdflbn b)/ Clobal

Olynam/'als

6.2.2. Ertor Estimates for Plyromial
Inferpdation

Lagomge /hkzm&/?%h

Interpolation scheme + sampling — approximation scheme

\//

sampling interpolation

)

free choice of nodes t; € I

f:ICR—=K (ti,yi == f(t))is, f=lry (ft)=w).




Definition 6.2.2.1. Lagrangian (interpolation polynomial) approximation scheme

Given aninterval I C R,n € IN, anodeset 7 = {fo,..., tn} C I, the Lagrangian (interpolation
polynomial) approximation scheme L+ : CO(I) — P, is defined by

L7 (f) := o f(t)T e KM,
, 1=0,..., n.
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Definition 6.2.2.7. Types of asymptotic convergence of approximation schemes

Writing T'(n) for the bound of the norm of the interpolation error according to (6.2.2.6) we distinguish

the following types of asymptotic behavior: [1£- P I| = 0( nep ) G 1 —>
44
dp>0: T(n) <n~P : algebraic convergence, withrate p > 0, Vi e N
d0<g<1 T(n) <q" : exponential conver ence '

The bounds are assumed to be sharp in the sense, that no bounds wnth Iarger rate p (for algebraic
convergence) or smaller g (for exponential convergence) can be found.
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© Conjectured: algebraic convergence: e~Cn P C >0 uvnkneon

e em

log(€;) ~ log(C) — plog n; (affine linear in log-log scale) .
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©® Conjectured: exponential convergence: €; ~ Cexp(—pBn;)

log €; ~ log(C) — Bn; (affine linear in lin-log scale) .
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