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第五章

2.

记M = max{|λ| | λ ∈ λ(A)}, m = min{|λ| | λ ∈ λ(A)}，由Gerschgorin定理，

有λ(A) ⊆ [−0.7, 1.5] ∪ [2, 8]. 因此 M ≤ 8.

令B = diag(1, 1/4, 1), 则

BAB−1 =


5.2 2.4 2.2

0.15 0.4 0.125

2.2 2.0 4.7


由Gerschgorin定理，有λ(BAB−1) ⊆ [0.125, 9.8]. 因此 m ≥ 0.125.

故cond(A)2 =M/m ≤ 64.

11.

(1) 记题目中所给矩阵为A，令v = (2
√
2− 2, 2)T/

∥∥(2√2− 2, 2)
∥∥,

H = I − 2vvT =
1√
2

(
1 −1
−1 −1

)

则P = diag(1, H)是正交阵。且有：

PAP T =


2 2

√
2
√
2

−2
√
2 1 2

0 2 3
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(2) 记题目中所给矩阵为A，令 v = (1, 1,−1)T/
√
3，H = I − 2vvT， P = diag(1, H). 则

有：

PAP T =
1

9


36 27 0 0

27 38 −4 −5
0 −4 −1 −8
0 −5 −8 17


记 c = −4/

√
41, s = −5/

√
41。并且令

J =


1 0 0 0

0 1 0 0

0 0 c s

0 0 −s c


那么有：

JPAP TJT =
1

9


36 27 0 0

27 38
√
41 0

0
√
41 89/41 432/41

0 0 432/41 567/41


16.

记 c1 = s1 = 1/
√
2, 令

J1 =


c1 0 s1

0 1 0

−s1 0 c1


则有：

J1AJ
T
1 =


3 2 0

2 3 0

0 0 −1


记 c2 = s2 = 1/

√
2，令

J2 =


c2 s2 0

−s2 c2 0

0 0 1
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则有

J2J1A (J2J1)
T =


5 0 0

0 1 0

0 0 −1


J = J2J1 =

1
2


1

√
2 1

−1
√
2 −1

−
√
2 0

√
2


因此A的特征值为5, 1,−1，相应的特征向量分别为：(1,

√
2, 1)T , (−1,

√
2,−1)T , (−1, 0, 1)T
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