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Problem 1 Find the inverse of the matrix,

W N =
N = O

=]

N

Problem 2 Do 76. Thegl 67 70 and 7_2 N

there exists a vector bin R" such lhat the syslem
AX = b is inconsistent.

52. For

-0 0 0
W N -
0o BN

"2 This will always be the case for a “productive” economy. See
Exercise 103.
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For two invertible n x n matrices A and B, determine
which of the formulas stated in Exercises 67 through 75
are necessarily true.

(A+B)? = A2+ 2AB + B?
68. (A—-B)(A+ B) = A2 - B?
69. A+ Bisinvertible, and (A + B)"! = A~! + B!

@Q A? s invertible, and (42)~! = (4~ !)2

71. ABB~'A7 ' =1,

@BA“ =B

73. (ABA~")3 = AB3A™!
4. (I + AYn+ A Y =2, + A+ A~
75. A~!Bisinvertible, and (A~'B)~! = B~!A

ind all linear transformations T from R to R? such
\ that
1 2 2 1
rl| =[] = r[3]=[3)

Hint: We are looking for the 2 x 2 matrices A such that

Bl =L = F-0l

These two equations can be combined to form the ma-

trix equation
1 2 21
A [2 5] - [l 3] ’

2.4 The Inverse of a Linear Transformation 101

]

Let T from R3 to R3 be the rotation about the axis
through the points 0 and P, that transforms P} into P;3.
Find the images of the four comners of the tetrahedron
under this transformation.

Py z
Py — P3
Py —
Py —
Tet I. from R3 to R3 he the reflection about the nlane



Problem 3

104. The color of light can be represented in a vector

il

where R = amount of red, G = amount of green, and
B = amount of blue. The human eye and the brain
transform the incoming signal into the signal

fl

where
. . R+G+B
intensity J = B —
long-wave signal L =R-G
R+G
short-wave signal § = B — —-—_2t—~

a. Find the matrix P representing the transformation

from
R 1
G to L.
B N

b. Consider a pair of yellow sunglasses for water sports
that cuts out all blue light and passes all red and
green light. Find the 3 x 3 matrix A that represents
the transformation incoming light undergoes as it
passes through the sunglasses. All the entries of your
matrix A will be 0’s and 1’s.

c. Find the matrix for the composite transformation
that light undergoes as it first passes through the sun-
glasses and then the eye.

d. As you put on the sunglasses, the signal you receive
(intensity, long- and short-wave signals) undergoes
a transformation. Find the matrix M of this transfor-
mation. Feel free to use technology.

Light passes through eyes only.

Light passes through glasses and P .
then through eyes.



