
Quiz 1 (bonus) Numerical Analysis Fall 2023

Name: NetID:

You can earn back up to half the lost points from quiz 1.

Problem 1. Amatrix𝐓 is said to be tridiagonal if [𝐓]𝑖,𝑗 = 0 for all 𝑖, 𝑗where |𝑖 − 𝑗| > 1.

Let𝐀 be a 𝑛 × 𝑛 tridiagonal matrix and𝐃 a 𝑛 × 𝑛 diagonal matrix. Prove that𝐀𝐃 is tridiagonal.

Hint: for 𝑛 × 𝑛matrices𝐗, 𝐘, [𝐗𝐘]𝑖,𝑗 = ∑𝑛
𝑘=1[𝐗]𝑖,𝑘[𝐘]𝑘,𝑗.
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Problem 2. Suppose that

⎡⎢⎢
⎣

| |
𝐱1 𝐱2
| |

⎤⎥⎥
⎦

[ 𝜋 e
𝜋2 −3] =

⎡
⎢⎢⎢
⎣

1 1
0 1
0 1
1 0

⎤
⎥⎥⎥
⎦

, ⎡⎢⎢
⎣

| | |
𝐲1 𝐲2 𝐲3
| | |

⎤⎥⎥
⎦
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⎣
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−3 3

⎤⎥⎥
⎦

=
⎡
⎢⎢⎢
⎣

0 −1
1 1
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0 1

⎤
⎥⎥⎥
⎦

Compute the following:

a)
⎡⎢⎢
⎣

| |
𝐱1 𝐱2
| |

⎤⎥⎥
⎦

[ 𝜋 − e
𝜋2 + 3] , b)

⎡⎢⎢
⎣

| | | | |
𝐱1 𝐲1 𝐲2 𝐲3 𝐱2
| | | | |

⎤⎥⎥
⎦

⎡
⎢⎢⎢⎢⎢
⎣

−𝜋 2e
8 12
2 4
−3 3
−𝜋2 −6

⎤
⎥⎥⎥⎥⎥
⎦

a)

b)
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