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1. (15 poi '
(15 points) In the following problem, use the standard Euclidean dot product.

(a) (5 points) Fi '
) Find a basis for the orthogonal complement of W c R* where
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(b) (10 points) Find an orthonormal basis for the space W  RA Gm“"” SCK“’&&%
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2. (10 points) For the tollowing problems, circle TRUE or FALSE. If false, state why.

(a) (3 pointsy TRUE> FALSE Let Q be an orthogonal matrix. Then det(Q) = 1.

(b) (3 points) TRUE ALSE / Every linearly independent basis is an orthogonal basis.

1), ()] =%

(c) (4 points) TRUE T'he quadratic function

f(z,y) = z° + 6zy — 2y° — 8z + 5y + 12

has a unique global minimum.
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3. (15 points) Let L : R* — R3 be a linear transformation whose matrix representat
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5. (15 points) Let A be a symmetric 3 x 3 matrix with e
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(¢) (3 points) How many Jordan blocks for the Jordan canonical form of A have? Briefly

justify your answer. (You do not need to find the Jordan canonical form to answer this
question!)

Tﬁ ree becanse P/Vf%/'a SM M/uvt{‘n"?‘

/

(S o@(‘&j&n ki M :

(d) (6 points) Write out the spectral factorization of A if possible. If not, state why.

= 2 = Fln
A= QAR A (O‘-—-\

o
Yoo e
Q= o B
Vi e )
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