
Quiz 2a Numerical Analysis Fall 2024

Name: NetID:

Do not begin until instructed.

Problem 1 (5pts). Define

𝐌 =
⎡
⎢⎢⎢
⎣

1 3 1 2
0 3 −1 4
2 5 −2 4
−2 1 3 1

⎤
⎥⎥⎥
⎦

, 𝐦1 =
⎡
⎢⎢⎢
⎣

1
0
2
−2

⎤
⎥⎥⎥
⎦

, 𝐦2 =
⎡
⎢⎢⎢
⎣

3
3
5
1

⎤
⎥⎥⎥
⎦

, 𝐦3 =
⎡
⎢⎢⎢
⎣

1
−1
−2
3

⎤
⎥⎥⎥
⎦

, 𝐦4 =
⎡
⎢⎢⎢
⎣

2
4
4
1

⎤
⎥⎥⎥
⎦

Note that

𝐌T𝐌 =
⎡
⎢⎢⎢
⎣

9 11 −9 8
11 44 −7 39
−9 −7 15 −7
8 39 −7 37

⎤
⎥⎥⎥
⎦

.

Evaluate the following:

𝐦T
1𝐦2 = 𝐦T

1𝐦4 = 𝐦T
2𝐦3 =

𝐦T
2𝐦1 = 𝐦T

1𝐦1 = ‖𝐦1‖ =

Problem 2 (10pts). Suppose that𝐀 is such that

𝐀T𝐀 = [4 0
0 3] , 𝐯 = [𝑥

𝑦] .

a)Write ‖𝐯‖ in terms of 𝑥 and 𝑦.
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b)Write ‖𝐀𝐯‖ in terms of 𝑥 and 𝑦. Hint: Howdo ‖𝐮‖ and 𝐮T𝐮 relate?

c) Find a choice of 𝑥 and 𝑦 so that ‖𝐀𝐯‖ = 2‖𝐯‖.

d) Prove that nomatter howwe pick 𝑥 and 𝑦 that ‖𝐀𝐯‖ ≤ 2‖𝐯‖.
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