. EIGENVALUES,
Linear Algebra EIGENVECTORS,

MA 242 (Spring 2013) DIAGONALIZATION

Instructor: M. Chirilus-Bruckner 3% 3 example —

Given A = compute eigenvalues, eigenspaces and its diagonalization.

N R
— = O
— = O

“characteristic equation”:

det(A — AT) = XA —1)(A—2) =0

“eigenvalues”: characteristic equation is solved by A = 0, 1,2, eigenvalues are

M=0, Jdo=1, A3=2

“eigenspace for \; = 0” = Nul(4 — A\ I):
1 0 010 1 0 0]0 0
21 1|{0|~]01T1]0 = Nul(A—-0-I)=Span{| 1 |}
4 1 10 0 0 00 -1
“eigenspace for \y =17 = Nul(4 — \oI):
000]0 1o 3]0 :
2 0 1/0f~f{01 =20 = Nul(A—1-1)=Span{| -2 |}
4 1 010 00 010 -1
“eigenspace for \3 = 2” = Nul(A —2)\1):
-1 0 010 10 010 0
2 -1 1(0|~|01 —-1]0 = Nul(A—-2-I)=Span{| 1 |}
4 1 -110 0 0 010 1]
0 2 0]
“diagonalization”: Compile the matrix of eigenvectors V = [vy v9 v3] = 1 =2 1 |, which
-1 -1 1
is invertible since vy, vy and vz are linearly independent (check that!).
The matrix A can be transformed into a diagonal matrix by
I 100 0 3 0 00 0
V3iAv=12 0 0 2 11 1 2 1|=|010|=D
34 1 411 -1 -1 1 00 2

When executing these multiplications note the following structure:

VilAV = Vﬁl[Avl AUQ AU3] == Vﬁl[)\l’vl )\22}2 )\32}3] == VﬁlVdiag[)\l, )\2, )\3] == diag[)\l, )\2, )\3]



