Linear Algebra/linear transformation Prob 



Given the plane: x-y in 3 space do the following: 


a) show the normal vector 
As the x-y plane in the 3 space has the equation form

                   z=0

we know that the normal vector is

                     (0,0,1)

b) construct a matrix that will reflect points across this plane 
Given a point P(x,y,z) in the space, we know that its reflection point with respect to the x-y plane: z=0 is

                     P’(x,y,-z).

See the graph below.
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So, we can construct the matrix as follows
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It is easy to see that
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c) Compute the eigen-values for this matrix.

To compute the eigen-values for this matrix, we calculate the characteristic equation as follows.
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i.e.,
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So, we get three eigen-values as follows.
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d) compute the eigen vectors for these eigen values
To compute the eigen vectors for these eigen values, we need to solve the following equations.

(1) For 
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, we need to solve for 
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. It is easy to see that there are two linearly independent eigen vectors
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(2)  For 
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. It is easy to see one non-zero solution is        

                   
[image: image23.wmf]÷

÷

÷

ø

ö

ç

ç

ç

è

æ

=

1

0

0

3

v

       
which is an eigenvector for 
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