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1. Fill the blank (4 titles * 4 points/title = 16 points)

6 0 0 5
1 7 -5
(1) The determinant of IS
2 00 O
8 3 1 8
-2 4 -2 -4 1 06 5
(2) Assume that A=| 2 -6 -3 1 | is row equivalentto |0 2 5 3|. Bases
-3 8 2 -3 0 00O
for Col A are
1 0 -1
(3) The characteristic polynomialof |2 3 -1| is
0 6 0

1
(4) The orthogonal projection of [J onto the line through (]J and the origin is

2. Mark each statement True or False, and descript your reasons (5titles * 4
points/title = 20 points)

(1) If Ais m x n and rank A = m, then the linear transformation X+ AX is
one-to-one.

(2) 1f matrices A and B are row equivalent, they have the same echelon form.

(3) If matrices A and B are both n % n invertible matrices, then (A+B) is also invertible.



(4) The matrices A and AT have the same eigenvalues, counting multiplicities.
(5) Ann X nsymmetric matrix has n distinct real eigenvalues.
3. Problem issues (7 + 9 + 10 + 11 = 37 points)

1 5
(1) Let S be the parallelogram determined by the vectors {3) and (J and let

1 -0.1
A=(O 5 J Computer the area of the image of S under the mapping X +— AX (7

points)
(2) Assume the mapping T :P, — P, defined by

T(a, +at+a,t?) =3a, +(5a, —2a,)t + (4a, +a,)t*

is linear. Find the matrix representation of T relative to the basis B ={Lt,t*} (9

points).
a
(3) Computer A¥ where A= and k represents an arbitrary positive integer
3(a-b) b
(10 points).
1 2 5
-1 1 -4
(4) Find a QR factorization of the matrix | -1 4 -3 |(11 points).
1 -4 7
1 2 1

4. Prove issues (10 + 9 = 19 points)

(1)  Prove that a linear transformation T maps R" onto R" if and only if T exists and also maps
R" onto R" (10 points).

(2) Suppose the solutions of a homogeneous system of five linear equations in six
unknowns are all multiples of one nonzero solution. Will the system necessarily
be consistent for every possible choice of constants on the right sides of the

equations? Explain.(9 points)

5. Synthesis (8 points)



If p(t)=c,+ct+---+c,t", define p(A) to be p(A)=c,+CA+---+C,A". Show that

if A isan eigenvalue of A, then one eigenvalue of p(A) is p(A ) (8 points).



