=10

=f
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0o 0

det i 4

7.

9. det



f = =H

[np- B ]

NN D

(a2 = W ]

4

3

0

0

540
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1
2

0 00 2

0 9 7 9 3
0 000 5

5

8

4

15. det

16. det



27.

28.

29.

30.

31.

32.

. We will compute det(Al, — A) = det [

" s3] = (A — 1)(x — 3}, so the matrix is not invertible

when (A= 1)(A~3)=0,ie,when A=1or A=3

=1 —3}

A__; )\——27 = A~ 113+ 24 = (A~ 3)(A - 8), so the matrix

is not invertible when (A —3)(A—8) =0, 1.e, when A =3 or A = 8.

We will compute det(Al; — A) = det

A—2 3
-3 A-2
real solutions, the matrix is invertible for all real values of A.

We will compute det(AlL — A) = det [ = A+ 4X+13. Since A2 —4A-+13 =10 has no

A-3 -1

We will compute det(Afy — A) = det [ 4 A1

(A= 1) = 0, i.e., when A= 1.

] = {A+1)% so the matrix is not invertible when

We will compute det(Aly — A) = {X — 1)(A — 2}{A — 3). The matrix is not invertible when
A-1DA-2)(A—-3)=0,te,when A=1lor A=20r A=3.

A0 =1
We will compute det(AJy — A) =det | 0 A =1 | = AMAd— 2} + 1), so the matrix is not invert-
-1 -1 A-1

ible when AMA -2} (A+1)=0,1e, when A=0,A=2,0r A= -1

A -1 0
We will compute det{\J; — A) =det | 0 A =1 | =AM+ 4){A - 2), so the matrix is not invert-
0 -8 Xx+2

ible when MA+4)}(A-2)=0,1e. when A=0, A= ~4,0r A =2,



46. The work on page 243 in the text shows that det{@ ¢ @] = @ - (¥ x ), for any 3 x 3 matrix [if #«].



47.

48.

Therefore, det{A) = det{T x W Fw] = (¢ x W) - (¥ x @) = [|[# = 7%
The matrix A is invertible if ¥ x @ # 0, that is, if ¥ and «f are not parallel.
Consider a pattern in A, with entries ai, . . ., a,; the corresponding pattern in —A will have the entries

—ay,..., —a,. The products associated with these patterns will be ajay - a, and (=1)"a1a2- - @n,
respectively. Since these observations apply to all patterns, we can say that det{—A} = (=1)" det{4).

det{kA) = k" det{ A)
The argument is analogous to the one in Exercise 47.





