Math 2660 Topics in Linear Algebra, Test 1, Key Fall 2008

Name:
For full credit, show all steps in details

1. True or False (1 point each)
(a) If A, B are n x n matrices and AB = 0, then either A is zero or B is zero. False.
A 0 0 B 1 0
0 1 0 0
(b) Given a nonsingular matrix A, (A™1)T = (AT)~!. True

(c) If Ais an n X n matrix such that Az = 0 has only the trivial solution, then A is
nonsingular. True

(d) If Ais an n X n matrix (n > 2), then det(cA) = cdet A where ¢ is a real number.
False

(e) det £ = ¢ if F is an elementary matrix of type II corresponding to multiplying a
row by c. True

(f) det B = —1if F is an elementary matrix of type III. False
(g) If the n x n matrices A, B are nonsingular, then AB is also nonsingular. True

(h) If A is nonsingular, then det(A™!) = —det A. False

2. Consider a linear system whose augmented matrix is of the form

1 21
2 5 3
-1 1 ¢

o O O

(a) Is it possible for the system to be inconsistent? Explain. (1 point)

(b) For what values of ¢ will the system have infinitely many solutions? (4 points)

(a) Always consistent because it is homogenous and thus has the trivial solution.

(b)

12 110 1 2 1 0 1 2 1 0
2 5 310 Ry — 2Ry 0 1 1 0 01 1 0
—1 1 ¢|0 R3+R1 0 3 c+110 R3—3R2 0 0 ¢c—2]0

In order to have infinitely many solutions, ¢ = 2.



1 4 3
3. Find the inverse of the matrix A= | —1 —2 0. (5 points)
2 2 3
1 4 3|1 00 1 4 3|1 00
-1 =2 0[0 1 0| R+R |0 2 3|1 10| iR
2 2 3|00 1] Rs—2R; LO —6 —-3|-2 0 1
1 4 3|11 00 14 31 00 1 311 0
01 5|35 50 01 3515 50 01 515 5
0 =6 —3|—2 0 1] R3+6R, [0 0 6|1 3 1] ¢Ry LO 0 1|g 3
Ri=3Rs [1 40 % —% —% Ri—4R, [1 0 0 —1% —% %1
00 1|5 3 & 00 1] g 3 &
L1 1
2 2 2
So the inverse of Ais | & —1 i]
1 1 1
6 2 6
2 11
4. Given A= |6 4 5].
4 1 3

(a) Find elementary matrices Ey, Ey, E5 such that EsFyEy A = U where U is an upper
triangular matrix. (2 points)

(b) Determine the inverses of Ey, Es, 5. What is the lower triangular matrix L such
that A = LU? (3 points)

2 1 1 2 1 2 1 1
(a) |6 4 5| Ry—3R, |0 1 2 0 1 2| =U.So
4 1 3] R3—2R, |0 -1 1] Rs3+Ry, [0 0 3
1 0 1 00 100
Ei=|-310|,E,=|0 1 0|,F5=1[010
0 -2 0 1 011
100 100 1 0
(b) BE;y' =13 1 0| ,E; =10 1 0|,E;' = 1 0
00 1 2 01 0 -1 1

o= O O



1 1 11
: : . 2 -1 3 2 . o
5. Find the determinant of the matrix A = 001 92 1 by using a combination of
1 1 8 4

expansions and elementary row operations. (5 points)

1 1 11 1 1 11
—3 1 0] Ry+3Ry |0 7 3
2 =13 2| Rp=2R |0 =3 10| | " o 2121
0 1 21 0121_073 07 3

1 8 4| Ry4—R; |0 0 7 3

7 3

= -_— :0
7 3




