Math302 (Term 132)                                                         Quiz 2 - SOLUTION                                                  Feb 27, 2014

1. Consider the matrix
[image: image1.png]a=(T5 _y)




a) Find the eigenvalues and eigenvectors of [image: image3.png]



b) What are the eigenvalues and eigenvectors of [image: image5.png]A17



  
Solution:
a) Solving the characteristic equation
[image: image6.png]A2+61+13=0,





Gives eigenvalues of[image: image8.png]


:       [image: image10.png]—3+2iand 4,




The corresponding eigenvectors are obtained by solving the system with augmented matrix 

[image: image11.png]T o)





We have[image: image13.png](1 +20ky + ko




. Putting [image: image15.png]


 gives the eigenvector corresponding to [image: image17.png]


 

[image: image18.png]



Complex conjugate of [image: image20.png]


 is an eigenvector corresponding to[image: image22.png]


 :
[image: image23.png]



b) If [image: image25.png]


 is an eigenvalue of [image: image27.png]


 with corresponding eigenvector K, then [image: image29.png]1/2



 is an eigenvalue of [image: image31.png]


 with the same corresponding eigenvector K. Thus, eigenvalues of [image: image33.png]


 are

[image: image34.png]1
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and

[image: image35.png]



with corresponding eigenvectors 

[image: image36.png]



2. Consider the matrix
[image: image37.png]-1 -1
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a) Explain why matrix A is diagonalizable.
b) Eigenvalues of A are [image: image39.png]


 and [image: image41.png]


  Find an orthogonal matrix P that diagonalizes A.

Solution:

a) [image: image43.png]


 is diagonalizable, since [image: image45.png]


 is a symmetric matrix. [image: image47.png]



b) For  [image: image49.png]


, we have

[image: image50.png]-1 -1/0 1 -1 00
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A corresponding eigenvector is  [image: image52.png]



For[image: image54.png]


, we have
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A corresponding eigenvector is  [image: image57.png]



For[image: image59.png]


, we have

[image: image60.png]17210
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A corresponding eigenvector is  [image: image62.png]



An orthogonal matrix that diagonalizes A is   [image: image64.png]1INZ 1N3 16
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.
