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det(A) = —1(—1) det(B) = —72, by Algorithm 6.2.3b.
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Now det(A4) = det(B) = 1 by Algorithmn 6.2.3b.

dﬂt{ﬂ} = 27.
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18. The standard matrix of T is A



42. det(AT A) = det((QR)TQR) = det(RTQTQR) = det(RT[,,R) = det(RTR) = det(RT) det{R)

T T T
Definition of 4 Since columns of  are orthonormal Fact 6.2.4
- 2
= [det(R)]* = (Hr,-.-) >0
i=1
t T

Fact Since R

6.2.7  Is triangular.

44. a. We claim that @ x 93 X -+ x 4, # 0 if and only if the vectors ¥, ..., 7, are linearly
independent. If the vectors @i,..., %, are linearly independent, then we can find 2
basis Z,12,...,7, of R™ (any vector ¥ that is not in span (¥3,...,%,) will do). Then
F-(ly % - x T,) = det[Fiz---Ty) # 0, 50 that # x - - - x T, # 0. Conversely, suppose
that ¥ = @3 % -« - x ¥, # 0; say the ith component of this vector is nonzero. Then
0# & (1 x- - x1,) = det[€; iz Gy), so that the vectors @,...,7, are linearly
independent (being columns of an invertible matrix).

11 1 Lot
b. ith component of & x 3 x ---x &, =det | & & €n ={ =
0 ifi=1
1 1 1
80 B3 X B3 K o X Bp = £1.
1 1 1 1
c. B (lhxfax-- xf,)=det |T; T F --- Tu| =0
1 1 1 1

for any 2 < i < n since the above matrix has two identical columus.

d. Compare the ith components of the two vectors:

1 1 1 1 T 1 1 1
det | &; o i, |and det | & o3 & --- 4,
1 1 1 1 1 1 1 1

The two determinants differ by a factor of —1 by Fact 6.2.1b, so that
Up X Ty X -+ ® iy = —Wg X Up X« - X Dy,

-

e. det[tyxUsx-- Xy T T3 U] = (TaxTgx- - - x T ) (TaxTygx - xiy) = [[Fax-- x|

f. In Definition 6.1.1 we saw that the “old” cross product satisfies the defining equation
of the “new” cross product: £- (¥ = ¥3) = det [£ T2 Ta].



12. Denote the columns by &, #&, ¥, #;. From Fact 6.3.4 and Exercise 8 we know that
| det{A)| < |EullllFl |T)IF:); equality holds if the columns are orthogonal. Since the
entries of the @ are 0, 1, and —1, we have |f] < VI+1+1+1 = 2. Therefore,
| det A] < 16.

To build an example where det(4) = 16 we want all 1's and —1's as entries, and the
1 1 1 1

coluinns need to be orthogonal. A little experimentation produces 4 = : _: :i _:
I -1 1 =1

(there are other solutions). Note that we need to check that det(4) = 16 (and not —16).



