Solution to Practice 3v

B4(a) The inverse of a rotation by m/4 would be a rotation by —m /4, so the in-
. . .| cos—m/4 —sin—m/4 |
verse of Ry /4 is R_; /4, which has standard matrix sin —7/4 cos—m/d | =
V32 V3

—V2/2 V2/2 |

B4(b) This is the matrix of a shear in the x5 direction by 2. To undo this
action, we would need to shear in the zy direction by -2. Thus, the inverse of
. - 10

this matrix is [ 9 1 }

B4(c) This matrix represents the composition of a reflection over the x; axis
and a shrink by a factor of 1/3 in the x5 direction. (Note that it does not matter
which order these transformations take place.) Thus, the inverse of this matrix
will be the composition of the inverses of these transformations. A reflection
over the z; axis is its own inverse. The inverse of a shrink by a factor of 1/3
in the zo direction is a stretch by a factor of 3 in the zo direction. Thus, the

. . - 1 0 10 1 0
inverse of the given matrix is [ 0 -1 } { 0 3 } = [ 0 -3 }

B4(d) This matrix is the composition of a reflection over the x;z5 plane, a
reflection over the xzjx3 plane, and a reflection over the zoxs plane. (It does
not matter which order these reflections occur.) Since a reflection is its own
inverse, we see that this matrix is its own inverse. That is, the inverse of

-1 0 0 -1 0 0
0 -1 0 | is 0 -1 0
0 0 -1 0o 0 -1
10 . . . o
B5(a) S = { 0 3| The inverse of S is a stretch in the zo direction by 1/3,
s0 the matrix of 1 is | L 9
0 1/3 |

B5(b) From the equation of the line, we see that 7 = [ 1 ] Thus, ||71]]? =
124+12=2,7-& =1and 7 - & = 1. Using this, we get that:

reflé) = [ : ] — 2proj;é = [ . } —2(1/2)“}= [ _”

reﬂﬁggz[(l)]—Qprojﬁé'gz|:(1):|—2(1/2)|:}:|: [ _H

Thus, the matrix for R is { } And, since reflections are their own



inverse, we see that R~ = R = { _(1) *é }

B5(c) [(RoS)~!] = [RoS]™! = ([R][S]) " = [S]7'[R] "' = [ . ] [ _(1) _(1)
s o

[(SoR)™'] = [SoR]™" = ([S][R])~" = [R]7'[S] " = [ _(1)
4



