Answers to the Regular section midsemester exam S ‘04
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3. a)  
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   c)  The last 3 columns of A span the image 

d)  Since the kernel of AT is the orthogonal complement to the image of A, and the 

image of A has dimension 3, the kernel of AT has dimension 4 – 3 = 1 (since the 


domain of AT is of dimension 4, even though the domain of A has dimension 5).
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b)  
T = 
[image: image12.wmf]1

6



 EMBED Equation.DSMT36  [image: image13.wmf]5

2

-

1

2

2

2

-

1

2

5

æ 

è 

ç 

ç 

ö 

ø 

÷ 

÷ 

.

       c)
The matrix is 
[image: image14.wmf]1

0

0

0

1

0

0

0

0

æ 

è 

ç 

ç 

ö 

ø 

÷ 

÷ 

.

       d)
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        e)
The matrix is  
[image: image18.wmf]1

6



 EMBED Equation.DSMT36  [image: image19.wmf]1

-

2

1

-

2

4

-

2

1

-

2

1

æ 

è 

ç 

ç 

ö 

ø 

÷ 

÷ 


5. a)
A2 =   
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      b)
To prove that they are linearly independent, suppose c1
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3 = 0.  The 

middle entry of vector on the left side is c2 + c3, so c2 = -c3.  This means that the top entry of the vector on the left is c1 and so c1 = 0.  If c1 = 0 and if c2 = -c3, then the bottom entry on the left side is 3c2 – c2 = 2c2, so c2 = 0.  Thus c3 = 0 also.
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A
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