
EIGENVALUES AND EIGENVECTORS

Definition Re-L or complex r-hued scalar 7 is
-

an eigenvalue of a matrix n¥n , if there
exist a vector × to such that

Ax =Ax
.

The eigenvectors × are the solutions of
Ax =Xx

.

We are interested in eigenpairs ( tix ) .
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A rotation
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theorem X is an eigenvalue ,

if and only if

dit LA - III = 0
-



Proof Ax = Ax ⇐7 ( A -III x =0

If det ( A - II) ¥0
,
then A -XI is invertible

,

and × = 0 is the unique solution .

Otherwise × # 0 and by definition 1 is an

eigenvalue .

It

Definition p (X ) = dit LA - XI)
is the characteristic polynomial.

Notice : The roots are the same for

art ( A -AI ) = 0 = dirt (II - A)
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⇐⇒I A± ) ; a. = I + EI
Linear system : 2 - ( I + II ) I
2×2

.
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→ IMPORTANT : It's the direction that
counts !

⇐ It = I

=L ) = * f%
Here : * = (big;) ; → C- It }, + C-1-⇒GEO

⇒ }, =L- I- 4) big,



Power Iteration
- - - -
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nIn ; Eigenpairs ( Ai , if I

{ 4
, Va , . . . , Vn } are linearly

independent .
n
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× = [ the % {Vi} is - basis
k=I

Then Ax = A ( I }wh )
= 3. Are = II. brawn

and
Ahx = }±a! + Kairat . . - + tgitnvn

Assuming ,

that I 1,1 > 1%1 > . - -
s 1 In 1

It, 1k ↳ It ; 1h , j > I ,
less 0

If § , I 0 , then in the sequence
×
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Summing

(1) Form plat ) = dit LA - AI )

(2) Find the roots : p ( X ) = 0

(3) Solve Axe. = Ii Xi for all hi .

Notice : If 2=0
,

then A is singular .

I AB1 = IA1 1BI

Assume that IB1 =L
.

"

Volume
" of AB

is scaled by IA1 .

Two useful identities :

d) let A = IT hi
i=I

(Ii ) tr A = 4, + that . . . + ann

= 4
,
t Iz t . . . + In

= II. aii = i

tr It is the trace of A .


