	
Dusty Wilson 

Math 220
No work = no credit
	Name: ________________________________

On earth there is nothing great but man;
 in man there is nothing great but mind. 
William Rowan Hamilton
1805 – 1865 (Irish mathematician)
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1 MACROBUTTON MTPlaceRef \* MERGEFORMAT .) 
(1 pt) Do you agree with Hamilton that the greatest thing on earth is the human mind?    Answer using complete English sentences.
2 MACROBUTTON MTPlaceRef \* MERGEFORMAT .) 
(5 pts) What are the three methods we have discussed for finding the range of a matrix A?  Briefly explain each method.

3 MACROBUTTON MTPlaceRef \* MERGEFORMAT .) 
(10 pts) Determine whether the function 
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is a linear transformation.  Justify your answer.  


[image: image5.wmf]1

12

2

13

3

x

xx

Tx

xx

x

æö

éù

+

éù

ç÷

êú

=

êú

ç÷

êú

ëû

ç÷

êú

ëû

èø


4 MACROBUTTON MTPlaceRef \* MERGEFORMAT .) 
(35 pts) Consider the matrix 
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.
a.) Find the null space and nullity of A.  (Nullity = _____ ).  Express your answer in set notation
b.) Find the range and rank of A.  (Rank = _____ ).  
c.) Is the vector v in the range of A?  Justify your answer.
d.) Find a basis for the range of A.

e.) Find an orthogonal basis for the range of A.

f.) Find the best least-squares approximation w* in the subspace R(A) for 
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.
g.) Find the least-squares solution to the equation Ax = v.
5 MACROBUTTON MTPlaceRef \* MERGEFORMAT .) 
(10 pts) Let 
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 be the subset of  
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 defined by 
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.  Prove that 
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 is a subspace of 
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6 MACROBUTTON MTPlaceRef \* MERGEFORMAT .) 
(5 pts) If the output vectors from Gram-Schmidt are 
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, describe all possible input vectors 
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7 MACROBUTTON MTPlaceRef \* MERGEFORMAT .) 
(8 pts) Prove the claim: Let 
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be a set of nonzero vectors in 
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.  If 
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 is an orthogonal set of vectors, then 
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 is a linearly independent set of vectors.
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