is an orthonormal eigenbasis.



10. A = X =0 and Az = 0.
2 1

- 1 - ,, 1 .
Tp=—|1|isin Byand &b = = | =2 | is in K.
5 g 9
2
Let &y = 7 x th = -—= | —4 [; then &, ©, ¥ is an orthonormal eigenbasis.
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7 T and D =
ﬁ
0 -5
Lo [t [0
1. — |01, — 1| is an orthonormal eigenbasis, with Ay = 2, Ay =0, and A; = 1, so
V2] V2 0 '
S = T 0 0 2|l and D=0 0 0
2, 0] 00 1
i 1 1 0 1 2
12. a. Ey=span | 0| and E | = (FE))*. An orthonormal eigenbasis is - 0. 13§, —= 0
V5 Va | _
2 2 0 1
3 0 0
b. Use Fact 7.4.1: B= {0 -1 0
0 0 -1
L n 2
-0.6 0 08 NS h
¢. A=8BS ' = 0 -1 0 |,whereS=|0 1 0
08 0 06 2 g -1
V3 V3



16. a. ker(A) is four-dimensional, so that the eigenvalue 0 has multiplicity 4, and the remaining eigenvalue

is tr{4) = 5.
b. B = A+ 2I5, s0 that the cigenvalues are 2, 2, 2, 2, 7.

c. det{B) = 2.7 = 112 (product of eigenvalues)



19.

20.

Let L(Z) = A¥. Then ATA is symmetric, since (474)7 = AT(ATY = AT 4 so that there is an
orthonormal eigenbasis ,...,#%, for ATA. Then the vectors A#7,..., AT, are orthogonal, since
Ady - ATy = (AT)TAD, = dTATAT, = & - (ATAT) = & - (\5) = A(0 - 7)) =0 if i # 5.

By Exercise 19, there is an orthonorinal basis @1, . . ., &, of R" such that T°(&), ..., (,) are orthogonal.

Suppose that 1°(7), ..., T'(#) are nonzero and T(¥;1), . .., T'(¥,) are zero. Then let if; = ml(ﬁa)
7
1

for i = 1,...,7 and choose an orthonormal basis W1, ..., W, of [span(wh, ... W)~ Then @, ..., %W,

does the job.



