
 

Pivotingmay still fail take sae problem asbeforebut
wittipy E by a basenimbertsayby 104

6 30.00 1 t 591400 2 591700

Ez 5.29Ix 6.130 2 46.78 using
4digitprecision
let ma sj so 1764 theCz MaE Ez

30.00X t 591400 2 s 591700

104300 2 104400

X s LO Xz 1.001 wrong4

Problem is the disparatesizes of quantities

Asimple fix is to use total or partialscaling
Thesimplest is rowscaly

Ax b
multiply Ci by ni is1,7 m or

aD Ax D b Dis rn



let C D A
choose ri so that C Gij satisfies

hyrax
ICijl I is1,2 u ur

so fi m.gr aijlislp
m

Cijsriaij
i b2 now

This might not behelpful need tocheck

the antihu number of Ex D b division

and check each row for lessprecision
in the subtractionstage

Saahycanbe done once beforetheGE

or done as GEproceeds in bothcases you still
need to worry aboutstability

Sealey Ax b is usually a good idea

regardless of numerical liver algebra sheer

strategy used i e GGQRSVDetc y



R b Notevery Ax b can be LU sowed

ex 4 2 8
4 1 2 2 17

kill.li X
Uy s O

d 214,0 4 not possible

However

4 11.2 2 17
4 2 8 canbe LU decomposed

4.41 4,914 ok

p
Rink For Ans b if disDIAGONALLYDOMINANT

GE can beperformed w o row exchanges

Aslaij is DIAGONALLY DOMINANT if

laii Is Enlaijl is's 0,1 m
I
j i



Lecture 23 Cholesky Factorization

It's an LV factorization applicable to

HPD HERMITIANPOSITIVEDEFINITIVE

MATRICES if AE
Qm m

If BElRm
m HPD is SPD SymmetricPositive

Definite matrix

def DEIRman is symmetric if AsA laijsaji

def i AE Emm is Hermitian if
hisA laijsaji

note this meansthat thediagonal
entriesmust

be real

If his Hermitian teen
x By yAI thy cGm

holds In particular if y X and Xe Em

x Ax is teal

If in addition



x Ax O VX101
A is HPD

SOMEPROPERTIESOF HERMITIAN HPD

The e values of HPD are 00 and Real
in fact if you can show that B has all positive
red duckies and isSymmetric A is HPD

The electors of Hennikermatrix correspondy
to distinct euckes are I

If A has me'values the A QAQ

and e vectors are 1 and REAL

Solving Ax b using Cholesky
holeshey is a specialvariant of LV i.e you
got ble same decomposition Note th Lu

deunposihuof an arbitrary A isnot unique
However if A is symetricHe LV

Cholesky

will beuniqueWe'll seewhy in
what follows

Let A E Emm HPD



iii sisteroi.ie

ft til

Fish innit

a I
I isfo H i
aE I



and recursivelyrepeatprocess in tires Intheend

the niddle wetrix will be Imm i Thisgenerates

a factorizationCholesbyfactorization

As 12 12 12 RE RinRmRa RR
RF R

rjj 0

Note Weassured in that a is 0 and used

this or sure thingsimilar for each decomposition

stage Theymustbe so since K w wHe

is positivedefinite then we're Ok

ThinEvery HPD AE Emmhas a wife
Cholesky decomposition

II see algorithm
Computational Complexity for A

c Emm

storage is Glue and thespeed of

algorithmsis 01ms flops



Stability Axis Cholesky is backwardstable


