Calculating Eigenvalues of 2 x 2 Matrices

Recall: Let A be anxn matrix. We call a vector & an eigenvector of A with corresponding
eigenvalue \ (a scalar) if

Ax = Iz, z#0 (1)

Theorem 1: Let A be a n x n matrix. Then the scalar X is an eigenvalue of A if and only

if there exists a vector « such that

(A= X))z =0, x#0 (2)

Proof:

=

, X#o

X =3O Wro &=

(A-XT)X<8 , Xrle
x

X is an eigemua‘u.e of A

Corollary 1: Let A be a n x n matrix. The scalar X is an eigenvalue of A if and only if
nullity(A — AI) >0 (3)

or equivalently
The matrix A — Al is not invertible. / (4)
























































































































































































































































































































































































det( [23]) = ad- be

b
Recall: Let A= | ”|. Then A is invertible if and only if det(A) # 0.

Cc

Corollary 2: Let A be a 2 x 2 matrix. Then a scalar X is an eigenvalue of A if and only

det(A — \) =0 (5)

. . . 11 T=)10
Example: Find the eigenvalues of the matrix A = e o

o=de+(A-7uI)=d’e’r(["“‘ 1) ME[’“ ‘7
I, o i
=(1-2)"%
= r-2at=) S 7!3'-“"7"(7"“2)
The eigennlues of A are
A,s0 aud A.=2.

1

Ezxample: Find the eigenvalues of the matrix A = sl

0= det (-xD)=det ([122 1 )=
(1-M)(3~A 11 =224 +4
=(n- 2)’

The 21’9@4%‘“& of 4 1§ A=2.












































































































































































































































































































































































































































































































































































































































































































































































































































































