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401-2673-00L Numerical Methods for CSE

Course Video

Section 11.2: Introduction: Polygonal
Approximation Methods

Prof. R. Hiptmair, SAM, ETH Zurich

Date: November 14, 2022
(C) Seminar fur Angewandte Mathematik, ETH ZUrich

A Tablet notes may have been corrected and/or extended after the recording of the video!

Prerequisites.
« Elementary calculus: difference quotients
Dependencies. Section 5.2.3.3, Section 11.1.1 and Section 11.1.3

Duration: minutes
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Eigen::VectorXd operator () (double t, const Eigen::VectorXd &y)

const;
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7 1.2.2. Impad7L Eoler method
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Yit1 = Yk + if(tei1,ye1) , k=0,..., M—1 |, (11.2.2.2)

with local timestep (stepsize) hy 1= tp 1 — 1 .

(11.2.2.2) = implicit Euler method
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Y N.2.3 Imp&a{' midpornt method
Again replace 74 w/ A quot. on
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Implicit midpoint method, a geometric view:

Approximaate trajectory through (to,yo) on [fo, f1]
by

e straight line through (g, yo)

e with slope f(t*,y*), where

£ = 3(to+h), y* = 3(yo+y1)
< — = trajectory through (g, 1),
— = trajectory through (t*,y*),
= tangent at — in (t*, y*).
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