
Worksheet 5 Numerical Analysis Spring 2023
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Work in groups of at least 2 and at most 4.

Problem 1. Suppose

𝐔 = 1
2

⎡
⎢⎢⎢
⎣

1 1 1 1
1 1 −1 −1
1 −1 1 −1
1 −1 −1 1

⎤
⎥⎥⎥
⎦

, 𝚺 = 2√2
⎡
⎢⎢⎢
⎣

3 0 0
0 2 0
0 0 1
0 0 0

⎤
⎥⎥⎥
⎦

, 𝐕T = 1
√2

⎡⎢⎢
⎣

√2 0 0
0 −1 1
0 1 1

⎤⎥⎥
⎦

What is𝐔𝚺𝐕T?
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For 𝑖 = 1, 2, 3, let 𝐮𝑖 be the 𝑖-th column of 𝐔 and 𝐯T
𝑖 be the 𝑖-th row of 𝐯. Compute

𝐮𝑖𝐯T
𝑖 .

Compute∑3
𝑖=1 𝜎𝑖𝐮𝑖𝐯T

𝑖 , where 𝜎𝑖 are the diagonal entries of 𝚺.

Use this to find a 4 × 3matrix 𝐔̃, a 3 × 3 diagonalmatrix 𝚺̃ and a 3 × 3matrix 𝐕̃T such

that𝐔𝚺𝐕T = 𝐔̃𝚺̃𝐕̃T
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