
Lecture 16:
Recall: Assume A is diagonalizable .

We can estimate the spectral

radius PCA) of A as follows :

Start with an initial rector *10)

-> ch+ 1)= for-Consider the iterative scheme : X

Pk = 11 A* 11 0
-> p(A)ask + -

(assuming that I ,K Mul = (x2) ...
Hul where N

,

In, -...

In

are the eigenvalues of A)





Howabout if A is NOT diagonalizable ?

(Jordan Canonical Form

Let A = VJV"
,
J = Jordan Canonical Form

Since the dominant eigenvalue ,
Ms

,

has multiplicity 1
,

the first Jordan block of A must be a IX1 matrix.

- Recalli

i 5 =

(
*

(2) & 51x) =(5)(J(xis)]



Assuming that *** = C, + C2Ez +... + Chin
,

where S , . . .,
En]

are column rectors of V ,
which are linearly independent.

Note :E, = eigenvector of X,

(A) =(c



Assume C, Fo ,
then :
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Now
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:T When b isain

illAYM110+ 1411 as be to as before !



-GeneralizationofPowermethod A. Suppose A has eigenvalues :

1x , 1 < 1x2k ...> (n)( > %)

Consider A "(exist as all eigenvalues are non-zero) . Then At has eigenvalues :

* ... with Inklin ... it
Extension : Apply Power's method on A" to obtain Inl.

i. the minimal eigenvalue can be determined ! (Inverse Power method

&

Remark : Computing A" is difficult ! We solve : Ay = *' in each iteration

to determine A+ Y(·

Finding At is equivalent to solving :

A5 = (), 5 = () ..... A5=1% A)
=(


