Answer on Question #79869 — Math — Linear Algebra

Question

Check whether the matrices A and B are diagonalizable. Diagonalize those matrices
which are diagonalizable. (11)

i)

i)

Solution

_ -2 -5 -1
i) A=|3 6 1
-2 -3 1

Characteristic equation:
—-2—-1 =5 -1

3 6—-1 1

-2 -3 1-41
=(=2=-2DA?=71+9)+25—-151—-3+21=—-23—-222 + 712 + 141 — 91— 18 — 131 + 22 =
=—-(AB-52+4+81-4)=-1-1)1-2)2

Eigenvalues are A; = 1,1, = 2. There is one eigenvector corresponding to 4, . There can be

one or two eigenvectors corresponding to 4,. We need to define which of these cases holds

now.
-4 -5 —-1\/%1

(3 4 1 ><x2) =0
-2 =3 -1/ \x3

=(=2-D)(6-71+22+3)+5B-31+2)—(-9+12-21) =

3x1+4x2 +X3=0

{_4)(1 - 5x2 - .X3 =0
_le - 3x2 _X3 = O

X3 = —4x; — 5x5
{—xl —x, =0
2x,+2x, =0
X2 = —Xq

{xg = —4x; — 5x,

(x1,x,%x3) = (t,—t,t) = t(1,—1,1) is linear space of dimension 1 on the vector (1, -1, 1).
Thus, (1, —1, 1) is the one eigenvector corresponding to A, = 2. So there will be two
eigenvectors in total.

Since the number 2 of eigenvectors is less than dimension 3 of the matrix, then the matrix is
not diagonalizable.

-1 -3 0
i) B=(2 4 0
1 -1 2

Characteristic equation:



-1-1 -3 0
2 4—-1 0 =(-1-D@-1DR-1D+3:2Q2-1)=-213+512-21-8+12—-61=
-1 -1 2—2

=-(B-52+81—4)=-(1—1)(A —2)?

Eigenvalues are A; = 1,1, = 2. There is one eigenvector correspondingto A; = 1. There
can be one or two eigenvectors corresponding to A, = 2. We need to define which of these

cases holds now.
-3 =3 0\ /%1
(2 . 0)()0
-1 -1 0/ \x3

—3x1—3x, =0
2x1+2x, =0
—x1—%x,=0
{x;=—x

(x1,x5,%x3) = (t,—t,z) = t(1,—1,0) + z(0,0,1) is linear space of dimension 2 on vectors
(1,-1,0) and (0,0,1).

The vectors (1,—1,0), (0,0, 1) are two eigenvectors corresponding to A, = 2. So there will
be three eigenvectors in total, that’s why the matrix is diagonalizable.

Find the remaining eigenvector correspondingto A, = 1:

-2 =3 0\ /™
2 3 0]{*2]=0
-1 -1 1/ \Xx3

—2x1 —3x, =0
{le +3x,=0
—X1—Xx;+x3=0
2
{xz = 3x1
X3 = X1+ X,
2
Xp=—2=X
1
X3 = 3x1

The solution, the eigenvector is (3,—2,1).
Diagonalization of the matrix B.

3 1 0\/1 0 0/3 1 o0o\!
B=|-2 -1 0)(0 2 0)(—2 -1 0)
1 0 1/\0 0 2/\1 o0 1
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