Answer to Question #84479 - Math — Linear Algebra

Question:

Obtain the eigenvalues and eigenvectors of the matrix: M =

o w N
SO NN W
= O O

Solution:

The characteristic equation is |M -2l | =0, where the roots A are called the eigenvalues of M.
|M—/1||= 3 2—-4 0 |=0.

(1-2){(2-2) =9} =0= (1-2)(4-42+ 2" ~9) = 0= (1- 2)(4° - 44-5)=0.

(1-2)(2+1)(4-5)=0.

The eigenvaluesare A =-1,1=1,41=5.

=<

The eigenvectors X =| X, | are obtained by solving (M - Al )X =0 foreach 1.

< X
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2+1 3 0 X, 0 3x, +3x, 0
When /1=—1,(I\/I—/”LI)X= 3 2+1 0 || % |=|0]|=|3x+3%,|=|0].
X 0

0 0 1+1)(x 0 2X%,
X, + X, =0,X; =0.Take X, =1.
-1
Hence the eigenvector correspondingto A =—-1is X =| 1
0

When =1, (M—-21)X =| 3 2-1 0 |/ % |=|0|=|3%+x|=|0].

X, =0,X,=0,x=1.

Hence the eigenvector correspondingto A =1is X =| 0 |.
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When 2=5,(M -Al)X=| 3 2-5

X, —X, =0,%X, =0.Take x, =1.

Hence the eigenvector correspondingto A =5is X =|1|.
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