
Quiz 6 Numerical Analysis Fall 2023

Name: NetID:

Do not begin until instructed. Clearly justify each step. Indicate your answer by filling in the

blanks in thematrices below (you can leave zeros blank orwrite them in).

Problem 1. Suppose𝐀 has and SVD𝐔𝚺𝐕Twhere,

𝐀 = ⎡⎢⎢
⎣

| | |
𝐮1 𝐮2 ⋯ 𝐮𝑛
| | |

⎤⎥⎥
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⋱
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⎥⎥⎥
⎦

⎡⎢⎢
⎣

| | |
𝐯1 𝐯2 ⋯ 𝐯𝑛
| | |

⎤⎥⎥
⎦

T

.

Show that 𝐯2 is an eigenvectors of 𝐀T𝐀. What is the corresponding eigenvalue?
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Problem 2. Suppose𝐀 has eigenvalue decomposition𝐕𝚲𝐕Twhere

𝚲 =
⎡
⎢⎢⎢
⎣

6 . . .
. 1 . .
. . 5 .
. . . 3

⎤
⎥⎥⎥
⎦

and 𝐕 = 1
√2

⎡
⎢⎢⎢
⎣

1 −1 . .
1 1 . .
. . 1 1
. . −1 1

⎤
⎥⎥⎥
⎦

, and let 𝐱 = 𝐕
⎡
⎢⎢⎢
⎣

−4
3
−2
1

⎤
⎥⎥⎥
⎦

.

1. Write an eigendecomposition𝐔𝚲̃𝐔T for (2𝐀 − 5𝐈)−1:
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2. Let 𝐳𝑘 = ((2𝐀 − 5𝐈)−1)𝑘𝐱. What is lim
𝑘→∞

𝐳𝑘
‖𝐳𝑘‖

?

lim
𝑘→∞
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‖𝐳𝑘‖

=

⎡
⎢
⎢
⎢
⎢
⎢
⎢
⎢
⎢
⎢
⎢
⎢
⎣

⎤
⎥
⎥
⎥
⎥
⎥
⎥
⎥
⎥
⎥
⎥
⎥
⎦

2


