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Question 1 

(a) [2 points] Find all eigenvalues of A and their algebraic multiplicities. 

(b) [3 points 1 Find the eigenspaces and geometric multiplicities of the eigenvalues. 

(c) [2 points] Is A diagonalizable? Justify your answer. 

(d) [3 points] Two of the following four statements are true. Identify these and give a brief justifi­
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where E;J.; denotes the eigenspace of an eigenvalue A.; of A. 
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Question 2 

·n R2 to the line spanned by(~)-

(a) [2 points] Use the vector above to show that the projection matrix A for this transformation is 

(~ ~)-
(b) [2points]Considerthefollowingbasis: 58=((~)·(~)). Find(~3)5 . 
(c) [1 points] Give a short geometric interpretation of the change of basis in (b). 

(d) [3 points] Find the 58-matrix B of A, and explain the resulting matrix geometrically. 

(e) [2 points] Consider other bases 58' = ((~).(~1)) and 58" = ((~1).(~)). Without explicit 
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computation, explain why A = B' = ..!!', where B' and B" are the 58' -matrix and 58" -matrix 
of A, respectively. 
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Question 3 

(a) [2 points] Is the following set of vectors orthonormal? 

(b) [3 points] Let v = span((~:~~H~l} Let X= m Find the decomposition ofXinto 
.XII= projvxandx.l.. = projvJ..x. 

(c) [ 3 points] Consider the following data of three students and the number of pets they have owned 
over their lifetimes. 

Student #Cats #Dogs 
A 4 1 
B 5 0 
c 0 5 

Find the correlation coefficient between the number of cats and number of dogs students 
in the sample have owned. 

(d) [2 points] Draw a picture that illustrates the correlation coefficient of this particular example 
geometrically. 
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