Mat h21b Sol uti ons Week 2 Lecture 6
Section 2.3: 16, 30,46, 48], 40*, 42*
Section 2.4: 14,[67-71], 28*, 72* TF26, 49*
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Figure 2.56: for Problem 2.4.42a.

The vectors & and T(Z) have the same length (since reflections leave the length un-
changed), and they enclose an angle of 2(a 4+ 3) = 2. 30° = 60°
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b Based on the answer in part (a), we conclude that T is a rotation through 60°.

) 1 V3
, . e | cos(60°) —sin(60°) | | 7 —3
¢ The matrix of 1" is [sin(ﬁﬂoj cos(60°) | = % %
2.3.46 For example, 4 = % i 1 . the orthogonal projection onto the line spanned by
1
|
1 1/10
2.3.48 For example, the shear A = { 0 ;1 :|
3 —5 0 0
: .1 -1 2 0 0
2.4.14 Use Theorem 2.4.5; the inverse is
' 0 0 h —2
0 0 -2 1

2.4.67 Not necessarily true; (A+B)? = (A+B)(A+B) = A2+ AB+BA+B? # A2+2AB+B?
it AB# BA.

2.4.68 True; apply Theorem 2.4.7 to B = A.
2.4.69 Not necessarily true:; consider the case A = I, and B = —1[,,.
2.4.70 Not necessarily true; (A — B)(A+ B) = A2+ AB— BA— B? # A’ - B if AB # BA.

2,471 True; ABB 'A'= A[LA ' =AA" =1,.
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[ 3 v ) ]7 A% = I, A* = A. The matrix A describes a rotation by
— _

120° = 27/3 in the counterclockwise direction. Because A® is the identity matrix, we

[y

: L . -1 V3
know that A”% is the identity matrix and A" = 42 = A~ = 2 [ /3 v ) ] :
sy _

2.3.42 A" = A. The matrix A represents a projection on the line x = y spanned by the
vector [ i ] We have A1 = 4 = (1/2) [ i i }
22 13 8 3
. : : : —-16 -3 -2 -2
2.4.28 We are asked to find the inverse of the matrix 4 = R 9 . 9
5] 4 3 1
1 -2 9 — 25
—2 5 —22 60
AT A—1
We find that A L —0 4 —119
-9 17 80 222

T-1 is the transformation from B? to B? with matrix A~!.

2.4.72 Not necessarily true:; the equation ABA~! = B is equivalent to AB = BA (multiply
by A from the right), which is not true in general.

Ch 2.TF.26 T, by Theorem 2.4.8. Note that A=! = A in this case.

Ch 2.TF.49 F; Since there are only eight entries that are not 1, there will be at least two
rows that contain only ones. Having two identical rows, the matrix fails to be invertible.
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