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F-igenvaluesRF-igeuvector.gr Part 1 .

Definition :
Given matrix A

. . _

AT = it

[
=eigenvalue → a scalar

eigenvector /=/ B)
"
when applying A to T ,

we get a constant times
"

Note : Given A
,
this only happens

• How to calculate them ? -

for specific values of t &
A- =/I %) A = / ! ;) specific i. which vary with t.
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1%12--1 " Normalization
"

vii. (1+4%1)=1 → " ✗=÷Y
similarly , I = " ✗ µ;-) ' "✗ =Ñ
Exempt

-

1-1=11
i

- i o /
Ht =

*
= µ

ditch - Hd) = / 1- t i / = Ht-4-1=0 ⇒

- i - X

j - X - 1 = a ⇒ 4=1%1{
xi-1-zf.vn--4×1;) , "¥ bother ?

Ñ= 4×11,1 . ↳ = '¥-

Note : vi.TF -- 4×4%11+447

4×7=(-1-1)# - 1) (4-1)

(4-414-1)=(9--1) /¥ - E) = . . - = -1
⇒ Ñ

, .Jz* = o .



→II : eigenvectors of Hermitian matrices are orthogonal
if they correspond to different eigenvalues .

Another example
-

A--

fi ), ,

duttt - Mt --11¥ .; / = +1×-11 - i
→ must be × complex !

Are the eigenvectors orthogonal
to each other?

Find out

Theorem : If d- is a normal matrix
, meaning ATA

= AA?
-

then its eigenvectors form a basis .

More precisely : A is normal if and only if it is

unitarily equivalent to a diagonal matrix .

U'
-

d- U = D

The columns of U are orthonormal

vectors that form a basis and

are the eigenvectors of A .

What about A above?

*
at:* : :| -1: :|

d- At __ 11:11! 11=1 ; ;)
AH =/ • At → A is ur normal

.

Its eigenvectors may still form a basis,
but it won't be orthonormal

.
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