TesST THREE, MA 305, DR. JING'S SECTION
NOVEMBER 9, 2006. 3:00-4:15

Print Your Name: Signature

1. (18 pts) Judge if the following statements are true (T) or false (F).

(a) For any matrix A € R™*" one has rank(A) = rank(AT A).

(b) 1f a square matrix A has orthogonal colminn vectors, then A is called an
orthogonal matrix.

(¢) The linear system AT Az = ATb always has a solution.

(d) If the matrix I is the transition matrix from an ordered basis B to another
ordered basis C, then PT is the transition matrix from C to B.

(e) A 2 x 2 matrix always has two distinct eigenvalues.

(f) If the linear transformation T has the standard matrix A € R™*", then
T(2z) = 2Ax for ¢ € R™.

2. (20 pts) Let T be the linear transformation of R* that reflects about the line
y = x and then rotates 30 degress counterclockwise. Find the matrix representation

of T with repect to the ordered basis {(1,3)7, (2, 17)}.

3. (20 pts) Find a complete sct of linearly independent eigenvectors for the matrix
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4. (20 pts) Let T(z) = (2¢1 — 22,21 + &3, 22 — dx3) be a lincar transformation
on R3. Let B = {(1,0,2),(1,1,2),(3,2,1)} C = {(1,1,1).(1,1,0).(1,0,0)} be two
ordered bases in R3.
(a) Find the transition matrix from C to B.
(b) Find the matrix representation [Tg.
(c) Find the matrix representation [T]¢
(d) What is the matrix equation relating the two matrices [T]p and [T]¢?

5. (22 pts) Let A be the following matrix.
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(a) Find an orthonormal basis for the column space CS(A)

(b) Find a QR decomposition for the matrix A.

(¢) Consider the linear system Az = (1,2, -1, 1)7. Use your results in (b) to find
the least squares solution.
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(b) Let A:(J, : ;>:(c,/cz,c3) = QR
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() The novinal equaion AAR=ATh becowmes R'Rx=6362
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