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1) X is eigenvalue <= Ps(\) = |\ - A| =0

—

Algebraic multiplicity of A\ is
max k s.t. (A — Ao)® divides Pa())

Geometric multiplicity of Ao is dim V),

|

Th.: 1 < Geo. < Alge.
| Th.:

1. eigenvectors of different eigenvalues
are linearly independent.
2. A € F™*" is diagonalizable <=
3 n linearly independent eigenvectors <=
3 an eigenvectors basis <=
Py(N) =TL;,(A=X)% and for all \;: Geo.=Alge. <=
ma(X) = 1A - A0

Def: for A € C™*": A* € C™™ and (A*);; = Aj;

Def: A € C™"" is normal if AA* = A*A. “----

Def: P € C**" is unitary if PP* = I, ie. P~! = P*.

2) v is eigenvector <= 0# v € Vy=N(A—-N) = {v: Av = \v}

Given A € F™*"
Findv#0,A: Av=Xv
A— eigenvalue, v—eigenvector

A € F**" ig diagonalizable if:

A1

-— )\2

AP : P1AP =
An

Note: P = (v1,...vy,),v; is eigenvector
and ); its eigenvalue

Th.: For a normal matrix A € C"*™:
1. it is diagonalizable by unitary matrix, i.e.
A1
A2
3P unitary: P*AP = (P*=rpr7Y)
An
2. eigenvectors of different eigenvalues are orthogonal.

|

Th.: For a complex hermitian matrix A* = A: Vi: \; € R

|

Th.: For a real A € R®*" symmetric matrix A* = A:
P is (also) real matrix and P~! = P* = P!, i.e.,
M
A2
dP: P'AP =



