3.4

gives oy = 3, e2 = 4. Thus [F]z = [m } =
C2

. Proceeding as in FExample 1, we find |25

. Proceeding as in Example |, we find [#]g

1. Proceeding as in Example 1, we find [#g

. We need to find the scalars ¢; and ¢ such that
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. Solving & linear system



3
12. Proceeding as in Exercise 11, we find the coordinate vector |4
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By Fact 3.4.4 the new matrix of 7', namely B, is given by B = §71A8 = {71
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By Fact 3.4.4 the new matrix of T', namely B, is given by B = §71485 = {
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15, a. Let B be the matrix of T with respect to the basis t) = {3 JUy = [ 3} By Fact 343, B =

[(r(E)e (TE)s] = (s [6]’3]:[‘11 8}

b. 4= SBS"!, with the matrix B = [(1] g] from part a, and S = |7 &) = {; —i] A straightfor-

0.1 0.3]

ward computation gives A = [ 03 09|

i -1 1
16. &. { 1] and [ 2} are on the plane, and [2] is perpendicular to it.
-1 -1 3

ol
I<[

-l
Let B be the desired matrix. By Fact 3.4.3,

1 0
B = [[1(#:)]s [T(%)ls (i) p] = H‘ﬁ'l]B[ﬂ?]B[ﬁiB] = [g [1]

t -1 1771 0 0 1—11'1113—2—3
b. ByFact 344, A=SBS"'=| 1 2 2[]0 L 0 1 2 2{ =—1]-2 10 -6].
-1 - .

-1 3]loo ofi-1 -1 3 Hl-s =6 3
17. By Fact 3.4.4. B = §71AS = g gl [; i} ; é] = -’133 “?3}1]
18. By Faet 3.4.4, A= 8BS5"! = g g E g} : g] 1= _‘171’11 g;]
19. By Fact 3.4.4. A= SBS ! = (1’ (1; [f Z] ? (1]}1_ g ;]

_l -
a 3 (3 -1 50 |2
20. By Fact 34.1, [3]3_ [1 1] [3] = [1_



36. We seek a basis #), = S = “] such that the matrix S = [i; 5] — L 1;] satisfies the equation

P2z y| e g5 0O 4. o Tipay aus
[4 3} [~ t] = [ N t] [D 1 ] Solving the ensuing linear system gives § =

“~ -

{1 sl

_:} . We need

to choose both z and f nonzero to make S invertible. For example. if we let z =2 and ¢ = 1. then

,_l—k‘._,wljw—l
..‘)—[2 J‘mthdte.l = {2],12—[ 1].



47. a.

48. a.

By inspeciion, we can find an orthonormal basis 7, = 7, i, i of B

0.6 0 0.8
f=v= 081 &= 0] &=|-06
) 1 0

10 §] 0.36 .48 0.8
J= |0 0 —1}.Then A=5B§"' = 048 064 06
G 1 B —08 06 0
1 1 -1 -1 0
T+t th+ty= 1]+ | ~1}+ 1y +t-1}j =10
1 -1 -1 1 0
. If B is the hasis i}, %, i, then & + ) + Tp + @ = 0 (by part a) so @ = —1) — T — 7y, Le. [Gylg =
-1
—1
-1

CTE) =TT B - ) = —T(@) = T(0) — T(F) = ~th — &y — 6 = 0



Hence, T is a rotation through 120° about the line spanned by €. Its matrix, £, is given by
T ()] 8[T (1)) [T(T4)]s] where

~1
T() =th=—-¢ - —Hso [T{H))s=| -1
-1
0
Ty =t s [T(#)g=]1
_[]_
1
T{(T;) =7 so [T(&)|g= |0
.MO_
10
and B= (-1 1 0
1 0 0

B% = Iy since if the tetrahedron rotates through 120° three times, it returns to the original position.



