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4.1 Eigenvalues and Eigenvectors, 2 x 2 Matrices

Fact: Let B be an n x n matrix. The system BZ = 0 has nontrivial solutions exactly when
det B = 0. (This follows from the Fundamental Theorem of Invertible Matrices).
SeGion 3.5

Fact: To find all the eigenvalues of A: Solve the equation det(A — AI) = 0.

Example: Let’s understand why solving det(A — A\I) = 0 gives the eigenvalues.

A s wxeﬂmvdw{oﬁ A
=> A% - A% L~ 43
S AoaYi= 0 fo AHF S

— da(h-AT)=o0

Example: Find all the eigenvalues of A = [;l :ﬂ .

det (h-AT)= 0o
-\ =2
S A

(- EF-A) 410 = 0
7Y - 4){ +7’/\ + /\1+|O = O
)\Lﬁrg)\flcgz O

(A6 )C/\#BD: O
Ao -6
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4.1 Eigenvalues and Eigenvectors, 2 x 2 Matrices

Example: Find a basis for £_g given A = [4 _2} .

A=-¢ ;
[h-AT |3
[A+é1¢é7

7(, 7[2,{
~) 5 l O
O O .
A A
71’;

A ~<il,=0 = A= ~1
Qje/\\fa\b/)' S = [’T]JC (JC#@)
Basis o £, ~([?j Wgwf];

s

Comment:
To find eigenvalues: Solve the equation det(A — A\I) = 0.

To find eigenvectors: Solve the system [A — AI | 0]. Remember to exclude Z = 0.
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4.1 Eigenvalues and Eigenvectors

Example: Let A = [_02 (1)] . Find the eigenvectors and ei

0 a pmbYW N s +he f‘UwaL}/f

\N“H b@ FW&\QK xL: ‘H\Q YaX S A/\A
+M U“O«X(\S'

genvalueg geometric

- -11

A= -2 6%3@0@55: [L}t @cio)ﬁ
o Bays Jor £, = Z[]]§
| 5

R  £.,= Sfm([ib 5

AR R N HE

A=1 E=span(]7])




4.2 Determinants

4.2 Determinants

Comment: Recall that the determinant of A is written det A or |A|. It’s only defined for
square matrices.

Fact: The cofactor expansion from Section 1.4 generalizes according to the following rules:

We can expand along any row or column.
+ -+
The sign associated with each term follows the checkerboard pattern: | — + —

Example: Find det A by cofactor expansion along the second column. Calculate it again
4 1 6
by cofactor expansion along the third row. Let A= |1 2 3|.

Z‘(\OQ (ot J/V\(\ .

|ﬂ(':"‘f + — O

2 4 6
— — L

= U +2C-% )

= -5
rd 6 N
5 (o H}r}’:’(olzﬁ — 0 J(:)_l
f—i&“ﬂ + 2+
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4.2 Determinants

1 6 2 3 +
Example: Calculate |A| for A = 0.0 0 4
' 11 6| — 4+ — &
05 7

[ 6
= %b\

Example: In this example we’ll illustrate the Quick Method for 3 x 3 Determinants.

1 4 9
Calculate det A using the Quick Method. Let A = [2 —2 6] .

S O o

L
D © 22 .

-3 LY O
A= (§+D-22-F+24+0 = 2

Comment: The Quick Method only applies for 3 x 3 matrices.
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