True or False ;

1. T, by Fact 6.1.3 (a diagonal matrix is triangular as well)

2. T, by Fact 6.24

73. T; See work on Page 243

4. F; We have det(4A) = 44 det(A), by Fact 6.2.4

5. F; Let A = B = I, for example

6. T; We have det(~A) = (—1)® det(A) = det(A), by Fact 6.2.4

7. F; If fact, det(A) =0, since A is noninvertible

8. F; The matrix A fails to be invertible if det(A) = 0, by Fact 6.2.5
9. T, by Fact 6.2.4

10. T, by Fact 6.2.7

11. T, by Example 6 of Section 6.2

12. F, by Fact 6.3.1. The determinant can be —1. ‘ «f’ ; R

" 13. T, by Fact 6.2.7.
©14. F; The second and the fourth column are linearly dependent.

2 15. F;If k = —1 or k = —2, then the matrix has two equal columns, so that it fails to be invertible.
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22.
23.

24,
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. 27

2.

31,

26.

29.

30,

- 32.

33,

F; The deterhﬁnant is ~1, since there are thfee inversions.

T; The pattern with the four entries 100 guarantees a nonzero determinant,
F;Let A= 21, for example

T; Matrix A is invertible

T; Any nonzero noninvertible matrix A will do.

T, by Fact 6.3.4. . ‘

T; We have det(A) = det(rref A) =0.

F;Let A= [ g g], for example

F;Let A = 21, for example

1 1 1

1
T;Let A= } _; —: :i - The columns of 4 are orthogonal; now use Fact 6.3.4.
1 ~1 -1 1

(=

F;LetA=[g l’a.ndi;‘:

1
0] , for example.

L~

F; In fact, 7 (@ x W) = —(det A).

, _11 0 11 0 )

I‘,Let,A--[0 1] andB—[0 _IJ,fox example. )
110

F; Note that det | 0 1 11 =2
1.0 1

T, by Fact 6.3.10
F;Let A= 21, for example

0
FiLet A = _? » for example.

0

Ll =B ee B o

0 -1
1 0
0 o
0 o0

Filet A=1, and B = —I, for example.

- T; Note that det(B) = - det(A) < det(A), so that det(A) > 0.
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35.

36.

37.

39.
40.

41.

42.

43.

. F; Note that det(A?) = (det A)? cannot be negative, but det(—I3) = —1.

T; Let’s do Laplace expansion along the first row, for example (see Fact 6.2.10).
n

Then det(A4) = Z(—l)l“’"jau det{A;;) # 0. Thus det(A);) # 0 for at least one j, so that A is invert-
j=1
ible.

T; Note that det(A4) and det(A™') are both integers, and (det A)(det A™!) = 1. This leaves only the :
possibilities det(4) = det(A™!) = 1 and det(A) = det(4~!) = 1.

T, since adj(A) = (det A)(A™!), by Fact 6.3.10.

F; Note that det(S ' AS) = det(A) but det(24) = 23(det A) = 8(det A).
F; Note that det(ST AS) = (det §)?(det A) and det(—A) = —(det A) have opposite signs.

T; The diagonal pattern makes an odd contribution to the determinant, while all the other contributions
are even. Thus the determinant is odd; in particular, it is nonzero.

21
F;Let A=1]1 2
5

N b

} , for example
1

. _la b _{o of.. _ |0 0y.. _
I‘,LetA—[c d].lfaaéo,letB—[o 1},1fb;é0,letB-[1 0],1fc¢0,letB—-[0 0],and

. “T1 0
1fd7é0,letB—[O 0].

. T; Use Gaussian elimination for the first column only to transform A into a matrix of the form

1 £1 +1 #+1
0 = * *
0 = * *
0 =x * 3

B =

Note that det(B) = det(A) or det(B) = —(det A). The stars in matrix B all represent numbers (+1) £
(£1), so that they are 2, 0, or —2. Thus the determinant of the 3 x 3 matrix M containing the stars is
divisible by 8, since each pattern makes a contribution of 8, 0, or —8. Now perform Laplace expansion
down the first column of B to see that det(B) = det(M).



