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1. let T= .
11

(10%) (a) Diagonalize the matrix 7', if possible.
(5%) (b) If the transformation 7 :R? > R’, find abasis B for the domain of T such
that the matrix of 7' relativeto B is diagonal.
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2. LetT=|-3 -5 0| bethe dhange-of-coordjnate matrix from a basis U/ to abasis V.
4 6 1

(5%) (a) Determine if this coordinate transformation maps R* onto R’, and justify your
answer.

(10%) (b) Given the basis Vm{[*z 2 3f.[-8 5 2f J-7 2 6}?},ﬁndabasis U..

(10%) (c) Find the change-of-coordinate matrix from a basis V' toabasis U, if possible.
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3. Let A= ¥ )
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(5%) (a) Determine therank of 4.
(5%) (b) Determine the kernel of 4.
(5%) (c) Determine if the linear transformation x > Ax forany vector xeR’ is
one-to-one, and justify your answer.
(15%) (d) Find an orthogonal basis for the column space of 4.
(15%) (e) Find a QR factorization of 4.
(15%) (f) Given the data (3,5,3), (1,0,5), (1,2 7) 3.3 —3) for the variables (u, v, y).
Find the model with equation y =a, +a,u +a,v for predicting y from u and v that

- gives a least-squares fit to such data.



