Eigenvalues and Eigenvectors of the Matrix

=(33)

1. **Finding the characteristic polynomial:**

Given matrix:

Eigenvalues

2—-A 1
det(A — \I) :det< i 3/\)

— 2= NB-N) = (i)
Since i - (—i) = 1:
=2-NM)B-X1-1
Expanding and simplifying:
2-XMB-XN-1

=6-5A+N\—1

=A2_5\+5

2. **Solving the quadratic equation:**

A —B5X+5=0
Using the quadratic formula:

—b 4+ Vb% — 4ac
2a

)\:
where a =1, b= —5, and ¢ = 5:

542520
= I

_5+V6
2

A

Thus, the eigenvalues are:




Eigenvectors
For \{ = 5*'2—\/5
1. *Compute A — X\ I:**

Simplifying:
o 5t Vh _4-(G+Vh) _ —1-45
2 2 N 2
4 5FTVE _6-(B+V5) _1-v5
2 2 2
So:

2. **Solve (A — A\ I)v = 0:**
I set up the augmented matrix:

I performed row reduction:
- Normalize row 1:

1-v5
2

Rl —2-Rl — <_1_,‘/5 2 )
—1

- Eliminate —¢ from row 2:

R2 5 R2+i-Rl — <_15‘/5 202)

Solving this system:
~1-V5-2+2i-y=0
Choose y = 1:
B 21

e
-1-+5

Thus, the eigenvector corresponding to \; is:

21
- (77)
1



For )\, = #

1. **Compute A — Ao I:**

2 — 5=+/6 i
Aol = B y_ -8

Simplifying:
5 5=VE _4-(-Vh) _-1+V5
2 2 2
4 5=VE_6-(6-V5) _1+5
2 2 2
So:

_1_5\/5 i
A— NI = s 14vE
2. **Solve (A — A\oI)v = 0:**
I set up the augmented matrix:
—14+5 i
2
—q 1+V5
2
I performed row reduction:
- Normalize row 1:
~1++5 2
R1—2-Rl = ( i 1+\/5>

- Eliminate —i from row 2:

R2 5 R2+4i Rl — (‘145“5 202)

Solving this system:

~14+V5 2 +2i-y=0
Choose y = 1:
24
—1+v5

Thus, the eigenvector corresponding to \g is:

21
Vo = (1+\/5>
1




Verify Orthogonality

To verify orthogonality, I computed the dot product, which is 2... Where is my
error here?

= () () o1

Calculating;:

(—12—i¢5) (—12&5) - <—1—¢§>i<2—1+¢5>
Since 12 = —1:
44 —4

CL=VB(1+VE) (17— (/57

:7:7:1

1-5 —4
So:

V1-V2=1—|—1:2



