
Homework
1. Find the inverse of the following matrix if it is invertible

(1) 𝐴 ൌ
1 2 3
2 1 2
1 3 4

 (2) 𝐴 ൌ

2 5 0 0
1 3 0 0
0 0 1 2
0 0 2 5

(2) 𝐴 ൌ

1 0 0 0 0
1 1 0 0 0
1 2 1 0 0
1 3 3 1 0
1 4 6 4 1

2. For which values of the constant 𝑘 is the matrix 𝐴 ൌ
1 1 1
1 2 𝑘
1 4 𝑘ଶ

invertible?

3. Find all matrices 𝑎 𝑏
𝑐 𝑑 such that 𝑎𝑑 െ 𝑏𝑐 ൌ 1 and 𝐴ିଵ ൌ 𝐴

4. Let 𝐴 ൌ
1 2 3
2 2 1
3 4 3

,𝐵 ൌ 2 1
5 3 ,𝐶 ൌ

1 3
2 0
3 1

.

Find a matrix 𝑋 satisfying 𝐴𝑋𝐵 ൌ 𝐶.



Homework
5. Let 𝑃 ൌ 1 2

1 4 ,𝛬 ൌ 1 0
0 2 , 𝐼 ൌ 1 0

0 1 . If 𝐴𝑃 ൌ 𝑃𝛬,

Compute (1) 𝐴௡ (2) 𝐴ଶ െ 3𝐴 ൅ 2𝐼

6.



Homework
7. True or false
(1) If 𝐴 and 𝐵 are two 𝑛 ൈ 𝑛 invertible matrices, then 𝐴 ൅ 𝐵 is invertible and

ሺ𝐴 ൅ 𝐵ሻିଵൌ 𝐴ିଵ ൅ 𝐵ିଵ

(2) If the homogeneous system 𝐴𝑥 ൌ 𝑂 has a nonzero solution, 𝐴 is not invertible.
(3) Diagonally dominant matrices (|𝑎௜௜| ൐ ∑ |𝑎௜௝|௝ஷ௜ for 1 ൑ 𝑖 ൑ 𝑛) are invertible.

(4) Let 𝐴 be an invertible lower (upper) triangular square matrix. Then its inverse
𝐴ିଵ is an invertible lower (upper) triangular matrix
8. Find the inverse of 𝐴. (𝑎ଵ𝑎ଶ ⋯𝑎௡ ് 0,𝑛 ൒ 2ሻ 

𝐴 ൌ

0 𝑎ଵ 0 ⋯ 0
0 0 𝑎ଶ ⋯ 0
⋮ ⋮ ⋮ ⋮
0 0 0 ⋯ 𝑎௡ିଵ
𝑎௡ 0 0 ⋯ 0 ௡ൈ௡



Homework 9.



Homework (Optional)
1. Find the inverse of the following matrix if it is invertible

(1) 𝐴 ൌ

0 1 1 ⋯ 1
1 0 1 ⋯ 1
1 1 0 ⋯ 1
⋮ ⋮ ⋮ ⋮
1 1 1 ⋯ 0 ௡ൈ௡

                   (2) 𝐴 ൌ

1 𝑎 𝑎ଶ ⋯ 𝑎௡ିଵ
0 1 𝑎 ⋯ 𝑎௡ିଶ
⋮ ⋮ ⋮ ⋮
0 0 0 ⋯ 𝑎
0 0 0 ⋯ 1 ௡ൈ௡

2. Solve the matrix equation
1 1 1 ⋯ 1
0 1 1 ⋯ 1
⋮ ⋮ ⋮ ⋮
0 0 0 ⋯ 1
0 0 0 ⋯ 1 ௡ൈ௡

𝑋 ൌ

1 2 3 ⋯ 𝑛
0 1 2 ⋯ 𝑛 െ 1
⋮ ⋮ ⋮ ⋮
0 0 0 ⋯ 2
0 0 0 ⋯ 1 ௡ൈ௡

3. Let 𝐴௡ൈ௠,  𝐵௠ൈ௡ be two matrices.

Prove or disprove: if 𝐼௡ െ 𝐴𝐵 is invertible, then 𝐼௠ െ 𝐵𝐴 is also invertible.



Homework (Optional)
4. 



5. (a)

6. 

(b)

7. 6. 

Homework (Optional)


