Solutions to graded exercises in Homework #12
Stephen G. Simpson
April 5, 2011

These exercises are from §§ 5.3, 6.1, and 6.2 in the textbook.

§5.3 Ex. 8.

§5.3 Ex. 20.

The matrix A = [ (5) 5 } is triangular, so the eigenvalues are the
diagonal entries 5,5. We then have A —51 = 8 (1] which is of rank

1, which means that the dimension of the eigenspace is 2—1 = 1. Thus
A is not diagonalizable.
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The matrix A = is triangular, so the eigenvalues are
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the diagonal entries 4,4, 2, 2. For the eigenvalue 4 we have

_— o O O
o O OO
SN OO
N O OO
SO O
o O OO
o O = O
S O O NN

so the general solution of Ax = 4x is
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and there are two linearly independent eigenvectors. For the eigenvalue
2 we have

4000 1000
0400 0100
A=2I=10000l~100 0 0
100 0 0000



§6.1 Ex. 6.

§6.1 Ex. 20.

§6.2 Ex. 10.

so the general solution of Ax = 2x is
0
+ x4
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and again there are two linearly independent eigenvectors. Thus A is
diagonalizable and an explicit diagonalization is A = PDP~! where

0200 4000
1000 0400
P= 0010} b= 0020
0101 000 2
We have
6 6 30/49
xwy OB A [ S s | S|
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X-X (6)(6)+(_2)(_2)+(3)(3) 3 49 3 15/49
(a) True, because u-v =v-u.
(b) False, because ¢ could be negative.

)
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c) True, by definition of W+.
)
)

(
(d) True, by Theorem 2 in §6.1.
(e) True, because the each entry of Ax is the inner product of x with
a row of A.
We have
up - up = (3)(2) +(=3)(2) + (0)(=1) =
up - ug = (3)(1) + (=3)(1) + (0)(4) = 0
uy - ug = (2)(1) +(2)(1) + (-1)(4) = 0
5
SO up, Uy, uz form an orthogonal basis for R3. Therefore, x = | —3
1
can be expressed as a linear combination of uy, us, uzg by writing
X - +x-u2 +X'U3 24 +3 +6 4 +1 +1
X = u u u; = —u Us+-—u u;+-us+-us.
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