Math 343 Exam 2
April 28, 2009

Name (print) Student #

Signature Dr. Z. Zeng

1. (15 point) Consider the linear transformation L from Ry[r] to Ra[7] with bases X =
(1,7,72,7%) and Y = (1,7,72) respectively, where L(p(7)) = 70"(7)+p(0) for any p(7) € R4l7].

Find the matrix representation for this linear transformation.
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2. Let )\ be an eigenvalue of the matrix A. Prove that 5\ — 3 is an eigenvalue of 54 — 31.
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3. (15 points) Let A be a nonsingular matrix and A is an eigenvalue of A. Prove that A # 0.
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4. (15 points) Find the Householder matrix H such that

o]



. (25 points) Given the following singular value decomposition of A

-1 0

00 07[2 000 T
100 ooflotool{dY0 .

A= ]oo0o o0 0 1llo000]|[] 4,0
010 0 0[[0000{|5 47 ¢
00 0 -10J{0000

Answer the following questions (you may continue to the next page)

(a) What is the rank of A?

(b) What are the solutions of Az = 07
(c) Find a basis for the range of A.

(d) Find the rank-1 approximation of A.
(e) Write down a non-fullspan SVD.

(f) If we store only the rank-1 approximation of A, how many percent of storage would be

saved?
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6. (15 points) Let the QR decomposition matrix A be given as follows, along with the vector b:
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Find the least squa,res solution to the hnea.r Rystem Az =b.
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7. (Bxtra 15 points) The so-called Shifted QR Algorithm repeats the following process

¢ QR decomposition A—-ol = QR
e reverse multiplication B = RQ@Q+ol

Prove that B = QT AQ.
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