
 

We saw that recasting Ax b o

therootfindingproblem as a fixed

point problem X Txt C

Xp

Makes AXp b 0 to Xp Fxptc

We construct T ffromA by choosing
11 TIKI for aunique fixedpoint xp
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e kt s Tek

e k s Tek i

So l n s Theo n I 2

The sequence Xo X Xk i

will converge to X as foes as long

as T is a convergent matrix

In that case

ftp.en nhygtneo s O p
Wecan also use spectralmethods to see

this1This is alsousefulanalyticaltechnique
to explore quantitativedifferences on the

norm of T for simplicity assume



TE Emm full rank rank m

let vs be ke m ki eigenvectors

of T w e'values Is

their Wme can express
lo Ecs vs Gare coefficients
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lis CsTVs EcsSsVs

eh Eats us
so we see that

limen 0 if p K s I

i e Max lists s l f
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Xkt The t c IF Vs O

leads to a characteristic polynomial

Pbs O which is

det L I I D k tU so

detD det OD L O s 0

where detD Ifp 0

As a ij factor this out

detchD L U 0

require lil et HDII s Il h t U11

where Det l I I T s O

i e S are the e vs of T not A
Jacobishould converge for diagonallydominantAM



SOR includes Gs

To simplify notationlet's factor

at the D of AX b

D Ax D b B D A
c D b

B x C

where A D tht O

B It h t U

solve Bx c via SOR

X let Xk w Itu Met LXkt C

EliminatingU

A Itar Cha Xu w Bih c

let EE Bx K c

can be written as



Ekta BXu e

B Eun En Xun Xu
becomes

It wtf B Eun Ek w Ek

finally

Ew I w B CI tWD Eu

I Klas

Ekta k w Eu

For convergence we require
HI law 1121

Revertingback to Ax b

we have detffit w 1 D i w I w01 0

In principle we couldtune w so that11 I kcastle1
and as swell as possible



let's focus on GS SORwith w s l

detl i D th O O

detLiao id O s O

so for ble I
want XD E H 11011

Which can be helped by reorganizing
rows in bx b f


