.

Introduction a I'analyse numérique
Prof. Marco Picasso

component g5 ] y@ choosewdamre " formula coefficient Varlal'ng]e-retrlangular equations e
QD o I_ll e x1 x2
> method x_n - beol tdl% n g © time step used :%
positive number apsolute E — e ul 5
o= scheme Newton method S
° . C constant :
. smallerg nodes £ 1 gmmputer 2]last S . ddlfference formula
| book e 3 obtain e . o
© -
S Adentify nonlinear 5 £ 2 diagonal
me B l 5! claim & N corresponding f' x0 E 3 é._ T‘ué . jcorrespond eentry
e e Bl et entries © 4 = solution
> 1o::n-tnlgnuorpsethodu U_n method converge S z ¢ calculate O l n
= | example & e =) B
o= & £ roximation
approach & 2 maximum uniae ) p quantity pp loer — defined
ot EQ <l Toning@ - O ' Vector
CU llne fixed point Off e e - d
ertten 4.__1 ru ® I_I e w ot © 5
know < step— 2 . e ¢ -3 3e><p o9
g point - 000, Q3 compute nY gy
k;') check q) ; [ degree polynomial _8 E —
E 4 = l O o equals algorlthm ° 2
b © +
5 O i o]0 lynomla
> =
Sa + 4
question coptgtgusel) le’e\eHUable squared Eresult t1 course less “exact exist evaluated CO umn

=PrL

‘
J



https://mediaspace.epfl.ch/media/0_i55d4f0i
https://mediaspace.epfl.ch/media/0_i55d4f0i

Om 03s

CP\CLI) g' ‘R?,dm;

o

X h‘ {.’(f =0 X h1 %= jcﬂ e () v A [cﬁ'(ﬂ [£) et x, M%.F’radc dess
xm S e %_Cﬁ‘_\ DI A ﬁa.g{. Faode da;?,ilarfdammf‘ A f%E):ﬁO
f6n)
i qlEo D) (Rhs) = TG

Here is a short summary of chapter 8. Firstly we considered a zero of a
function f, x bar such that f (x bar ) = 0. We wrote this zero as a fixed
point, x bar, still the same x bar, is such that x bar = g(x bar), and we
have used the fixed point method x_n+1 = g(x_n). We have proven that
this method converges provided |g'(x bar)| is smaller than 1, and
provided the initial guess x_0 is sufficiently close to x bar. We can't get
rid of this second condition, it is restrictive since we do not know x bar,
we only know that we must start sufficiently close to x bar, which is
unknown. On the other hand, we can avoid the condition |g'(x bar)| is
smaller than one, using Newton's method: x_n+1 = x_n - f(x_n) / '
(x_n). We have proven that Newton's method converges if the starting
point x_0 is sufficiently close to x bar. cette condition reste.
Furthermore, we have proven that this method converges very quickly if
the derivative f'(x bar) is different from 0. We have then extended this
method to nonlinear systems of equations. x barre vecteur tel que f
vecteur de x vecteur = 0 vecteur Newton's method can be written: the
jacobian matrix at xn, the matrix containing all the derivatives, times
the vector xAn minus xAn+1, xAn+1 is unknown, equals f (xAn) which is
known as soon as x/n is known.

Summary

5. Equations et systemes d'équations non linéaires (chapitre 8 du livre)
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Notes

At each iteration, a linear system has to be solved, matrix times
unknown vector equal a known vector, to obtain xn+1 from xn. To
conclude, in order to solve a nonlinear system of equations, we need to

solve many linear systems.

Summary
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