
 
HonorsNumeri.ca Analys Lecture

win in the middle
Iie if I s a 73 Any In
then PowerMethod W Shift can compute either I or An
To compute 72 Ann we need a different idea

IdeaTwo Apply the powermethod to find the eigenvalues of
A SI This is called the Inver Powrihthodwithshift

If A has eigenvalue a then A has eigenvalueat
At At It A'T

Furthermore A SIT has eigenvalue

If we choose s properly to male Is large then the
Inverse PowerMethod with shift can converge very rapidly

Choosing s close to Ae causes to become vey large
in absolutevalue while I for jet remains bounded

This scheme is of coursemuch more expensive since
applying A requires solving a linear system Oli vs Oln

flops

The hard part is knowst.IT to be random t
Solve IA SI ly To

Y A SI two

Set W T ill

Proceed as in the powerMethod one eigenvaluevector at
a time



É kFh all eigenvalue and actors at the same time

If A were diagonal then we immediately know the

eigenvalues Can we make A diagonal

Recall Similarity transform B M AM then B is

similar to A ice they have the same eigenvalues

Proof Look at their characteristic polynomials

pala det A AI degree n polynomial

p a det B XI

dit M AM XI

dit M AM AM M

dit M A XI M

dit M ditch XI dit M

p a

If M wer chosen to be the matrix of eigenvector of A

then A MDM
Tecjenvalus

D M AM

Faizan A

Ex Let A be a real symmetric 2 2 matrix

A ya by Eigenvalis are real and it is diagonalized

by an orthogonal matrixV



All 2 2 orthogonal matrices can be parameterized as

L Y
9 2 2 rotation matrix

co 4

We want

YEA
v e f I

write out components for 12,21 entries

of VTAV

Hi text
cosy sing
sing cosy

a 1054 bang
bcosy dsing

a s 9 theory
b sig daisy

a cosysince busy bsing dcosysing 0

a cosy sing bsing t bcosy dcosysing 0

Next Find 4

Adequate la d cosysing b cong su y 0

a d sin2g t bcozy 0

tunny 11 4 atan Eta

If d a 0 then 31 D

in C or Fortran use

g tatanz d a 2b

So we found y such that VTAV D L



I.IE I Emmnmt
1 t

columnp columng

R a can be used to set the pg andgp elements of a

real symmetric matrix A to zero

RiggtA Rt y lean all rows and columns unchanged

except for now column p and now columng
Thealyorithm

Set A A

Find pg element in A with maximum absolutevalue

compute an tatum agita

Set A R gut A R gu

Continue this algorithm until all ap h E p 9

Then A Ing as k a matrixof

and furthermore R Rla Rly Rle faith



To summarize

Apply a sequence of Rla s to A that zero out

all offdiagonal elements

Question Do elements that were set to Zen stay zero

forever in the Jacobi method I

i EEIn
fwm off diagonal position to diagonal positions

What can we say about the convergence of Jacobins Method

First a Lemma

Lynn If

Rj
orthogonal transformation and ATA then

y A le 11RTARAF FrobeniusNorm

Hall E lay
Proof Let D RTAR Then A and B have the same

eigenvalues and B KTAR RTAR
RTA R

A and B have the same eigenvalues and thenfor

trace A2 trace B2

But 11All trace ATA true Aff true B2 1113115

This was proven in Homework D


