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建議題解

1. (a) 𝐴 + 𝐵 + 𝐶 = 0
𝐶 = −𝐴 − 𝐵 1M

= − ⎛⎜
⎝

1 2 −1
4 6 1

⎞⎟
⎠

− ⎛⎜
⎝

7 −1 3
4 1 −1

⎞⎟
⎠

= ⎛⎜
⎝

−8 −1 −2
−8 −7 0

⎞⎟
⎠

1A

(b) 𝐴 + 𝐵 − 2𝐶 = ⎛⎜
⎝

1 2 −1
4 6 1

⎞⎟
⎠

+ ⎛⎜
⎝

7 −1 3
4 1 −1

⎞⎟
⎠

+ ⎛⎜
⎝

16 2 4
16 14 0

⎞⎟
⎠

= ⎛⎜
⎝

24 3 6
24 21 0

⎞⎟
⎠

1A

2. ⎛⎜
⎝

𝑎 𝑏
𝑐 𝑑

⎞⎟
⎠

+ ⎛⎜
⎝

5 −𝑐
𝑎 2𝑎

⎞⎟
⎠

= ⎛⎜
⎝

6 −4
−3 7

⎞⎟
⎠

⎛⎜
⎝

𝑎 + 5 𝑏 − 𝑐
𝑐 + 𝑎 𝑑 + 2𝑎

⎞⎟
⎠

= ⎛⎜
⎝

6 −4
−3 7

⎞⎟
⎠

可得 𝑎 + 5 = 6、𝑏 − 𝑐 = −4、𝑐 + 𝑎 = −3及 𝑑 + 2𝑎 = 7。 1M
求解後，可得 𝑎 = 1、𝑏 = −8、𝑐 = −4及 𝑑 = 5。 1A+1A

3. (a) 𝐴 + 𝐵 =
⎛⎜⎜⎜⎜⎜
⎝

5 2
−1 −4
2 1

⎞⎟⎟⎟⎟⎟
⎠

+
⎛⎜⎜⎜⎜⎜
⎝

4 0
1 7

−3 2

⎞⎟⎟⎟⎟⎟
⎠

=
⎛⎜⎜⎜⎜⎜
⎝

9 2
0 3

−1 3

⎞⎟⎟⎟⎟⎟
⎠

1A

(b) 𝐵 − 𝐶 =
⎛⎜⎜⎜⎜⎜
⎝

4 0
1 7

−3 2

⎞⎟⎟⎟⎟⎟
⎠

−
⎛⎜⎜⎜⎜⎜
⎝

6 3
−1 1
−5 1

⎞⎟⎟⎟⎟⎟
⎠

=
⎛⎜⎜⎜⎜⎜
⎝

−2 −3
2 6
2 1

⎞⎟⎟⎟⎟⎟
⎠

1A

(c) 2𝐶 − (𝐵 − 𝐴) = 2
⎛⎜⎜⎜⎜⎜
⎝

6 3
−1 1
−5 1

⎞⎟⎟⎟⎟⎟
⎠

−
⎡⎢⎢⎢
⎣

⎛⎜⎜⎜⎜⎜
⎝

4 0
1 7

−3 2

⎞⎟⎟⎟⎟⎟
⎠

−
⎛⎜⎜⎜⎜⎜
⎝

5 2
−1 −4
2 1

⎞⎟⎟⎟⎟⎟
⎠

⎤⎥⎥⎥
⎦

=
⎛⎜⎜⎜⎜⎜
⎝

13 8
−4 −9
−5 1

⎞⎟⎟⎟⎟⎟
⎠

1A

4. −1
3

⎛⎜
⎝

3 −9
12 0

⎞⎟
⎠

− 4 ⎛⎜
⎝

−1 −1
0 3

⎞⎟
⎠

+ 1
2

⎛⎜
⎝

6 4
−8 −2

⎞⎟
⎠

= ⎛⎜
⎝

−1 3
−4 0

⎞⎟
⎠

− ⎛⎜
⎝

−4 −4
0 12

⎞⎟
⎠

+ ⎛⎜
⎝

3 2
−4 −1

⎞⎟
⎠

1A

= ⎛⎜
⎝

6 9
−8 −13

⎞⎟
⎠

1A
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5. (a) (2𝐴 − 𝐵) − 2(𝐴 + 3𝐵) = ⎛⎜
⎝

19 4
1 0

⎞⎟
⎠

− 2 ⎛⎜
⎝

−1 2
32 −7

⎞⎟
⎠

1M

−7𝐵 = ⎛⎜
⎝

21 0
−63 14

⎞⎟
⎠

𝐵 = ⎛⎜
⎝

−3 0
9 −2

⎞⎟
⎠

1A

𝐴 + 3𝐵 = ⎛⎜
⎝

−1 2
32 −7

⎞⎟
⎠

𝐴 = ⎛⎜
⎝

−1 2
32 −7

⎞⎟
⎠

− 3𝐵

= ⎛⎜
⎝

−1 2
32 −7

⎞⎟
⎠

− 3 ⎛⎜
⎝

−3 0
9 −2

⎞⎟
⎠

= ⎛⎜
⎝

8 2
5 −1

⎞⎟
⎠

1A

(b) 2𝐴 = ⎛⎜
⎝

16 4
10 −2

⎞⎟
⎠

𝐵2 = ⎛⎜
⎝

−3 0
9 −2

⎞⎟
⎠

⎛⎜
⎝

−3 0
9 −2

⎞⎟
⎠

= ⎛⎜
⎝

9 0
−45 4

⎞⎟
⎠

1A

2𝐴 + 𝐵2 = ⎛⎜
⎝

16 4
10 −2

⎞⎟
⎠

+ ⎛⎜
⎝

9 0
−45 4

⎞⎟
⎠

= ⎛⎜
⎝

25 4
−35 2

⎞⎟
⎠

1A

6. 𝐴2 = ⎛⎜
⎝

2 3
4 −5

⎞⎟
⎠

⎛⎜
⎝

2 3
4 −5

⎞⎟
⎠

= ⎛⎜
⎝

16 −9
−12 37

⎞⎟
⎠

1A

𝐴2 + 𝑟𝐴 = 𝑠𝐼

⎛⎜
⎝

16 −9
−12 37

⎞⎟
⎠

+ ⎛⎜
⎝

2𝑟 3𝑟
4𝑟 −5𝑟

⎞⎟
⎠

= ⎛⎜
⎝

𝑠 0
0 𝑠

⎞⎟
⎠

⎛⎜
⎝

16 + 2𝑟 3𝑟 − 9
4𝑟 − 12 37 − 5𝑟

⎞⎟
⎠

= ⎛⎜
⎝

𝑠 0
0 𝑠

⎞⎟
⎠

1A

可得 16 + 2𝑟 = 𝑠及 3𝑟 − 9 = 0。 1M
求解後，可得 𝑟 = 3及 𝑠 = 22。 1A
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7. (a) ⎛⎜
⎝

3 −1
−2 2

⎞⎟
⎠

⎛⎜
⎝

1
2
⎞⎟
⎠

= 𝛼 ⎛⎜
⎝

1
2
⎞⎟
⎠

⎛⎜
⎝

1
2
⎞⎟
⎠

= ⎛⎜
⎝

𝛼
2𝛼

⎞⎟
⎠

1A

因此，𝛼 = 1。 1A

⎛⎜
⎝

3 −1
−2 2

⎞⎟
⎠

⎛⎜
⎝

−2
2

⎞⎟
⎠

= 𝛽 ⎛⎜
⎝

−2
2

⎞⎟
⎠

⎛⎜
⎝

−8
8

⎞⎟
⎠

= ⎛⎜
⎝

−2𝛽
2𝛽

⎞⎟
⎠

因此，𝛽 = 4。 1A

(b) 左式 = ⎛⎜
⎝

3 −1
−2 2

⎞⎟
⎠

⎛⎜
⎝

1 −2
2 2

⎞⎟
⎠

= ⎛⎜
⎝

1 −8
2 8

⎞⎟
⎠

1A

右式 = ⎛⎜
⎝

1 −2
2 2

⎞⎟
⎠

⎛⎜
⎝

𝛼 0
0 𝛽

⎞⎟
⎠

= ⎛⎜
⎝

1 −2
2 2

⎞⎟
⎠

⎛⎜
⎝

1 0
0 4

⎞⎟
⎠

= ⎛⎜
⎝

1 −8
2 8

⎞⎟
⎠

因此，⎛⎜
⎝

3 −1
−2 2

⎞⎟
⎠

⎛⎜
⎝

1 −2
2 2

⎞⎟
⎠

= ⎛⎜
⎝

1 −2
2 2

⎞⎟
⎠

⎛⎜
⎝

𝛼 0
0 𝛽

⎞⎟
⎠
。 1

8. 𝐴2 =
⎛⎜⎜⎜⎜⎜
⎝

1 −3 3
0 2 2

−1 5 4

⎞⎟⎟⎟⎟⎟
⎠

⎛⎜⎜⎜⎜⎜
⎝

1 −3 3
0 2 2

−1 5 4

⎞⎟⎟⎟⎟⎟
⎠

=
⎛⎜⎜⎜⎜⎜
⎝

−2 6 9
−2 14 12
−5 33 23

⎞⎟⎟⎟⎟⎟
⎠

1A

𝐴3 =
⎛⎜⎜⎜⎜⎜
⎝

−2 6 9
−2 14 12
−5 33 23

⎞⎟⎟⎟⎟⎟
⎠

⎛⎜⎜⎜⎜⎜
⎝

1 −3 3
0 2 2

−1 5 4

⎞⎟⎟⎟⎟⎟
⎠

=
⎛⎜⎜⎜⎜⎜
⎝

−11 63 42
−14 94 70
−28 196 143

⎞⎟⎟⎟⎟⎟
⎠

1A
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9. (a) 𝐴𝐵 =
⎛⎜⎜⎜⎜⎜
⎝

1 0 2
−2 −1 2
4 2 0

⎞⎟⎟⎟⎟⎟
⎠

⎛⎜⎜⎜⎜⎜
⎝

4 −4 −2
−8 8 6
0 2 1

⎞⎟⎟⎟⎟⎟
⎠

=
⎛⎜⎜⎜⎜⎜
⎝

4 0 0
0 4 0
0 0 4

⎞⎟⎟⎟⎟⎟
⎠

1A

𝐵𝐴 =
⎛⎜⎜⎜⎜⎜
⎝

4 −4 −2
−8 8 6
0 2 1

⎞⎟⎟⎟⎟⎟
⎠

⎛⎜⎜⎜⎜⎜
⎝

1 0 2
−2 −1 2
4 2 0

⎞⎟⎟⎟⎟⎟
⎠

=
⎛⎜⎜⎜⎜⎜
⎝

4 0 0
0 4 0
0 0 4

⎞⎟⎟⎟⎟⎟
⎠

因此，𝐴𝐵 = 𝐵𝐴 = 4𝐼。 1

(b) (i) 𝐴(𝐵𝐶) + (𝐶𝐵)𝐴 = (𝐴𝐵)𝐶 + 𝐶(𝐵𝐴)
= (4𝐼)𝐶 + 𝐶(4𝐼)
= 8𝐶 1M

=
⎛⎜⎜⎜⎜⎜
⎝

−8 16 8
16 −64 0

−16 24 48

⎞⎟⎟⎟⎟⎟
⎠

1A

(ii) 𝐴𝐵𝐶𝐵𝐴 = (𝐴𝐵)𝐶(𝐵𝐴)
= (4𝐼)𝐶(4𝐼)
= 16𝐶 1M

=
⎛⎜⎜⎜⎜⎜
⎝

−16 32 16
32 −128 0

−32 48 96

⎞⎟⎟⎟⎟⎟
⎠

1A
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10. (a) 𝐴2 = ⎛⎜
⎝

𝑎 1
0 𝑎

⎞⎟
⎠

⎛⎜
⎝

𝑎 1
0 𝑎

⎞⎟
⎠

= ⎛⎜
⎝

𝑎2 2𝑎
0 𝑎2

⎞⎟
⎠

1A

𝐴3 = ⎛⎜
⎝

𝑎2 2𝑎
0 𝑎2

⎞⎟
⎠

⎛⎜
⎝

𝑎 1
0 𝑎

⎞⎟
⎠

= ⎛⎜
⎝

𝑎3 3𝑎2

0 𝑎3
⎞⎟
⎠

1A

𝐴4 = ⎛⎜
⎝

𝑎3 3𝑎2

0 𝑎3
⎞⎟
⎠

⎛⎜
⎝

𝑎 1
0 𝑎

⎞⎟
⎠

= ⎛⎜
⎝

𝑎4 4𝑎3

0 𝑎4
⎞⎟
⎠

1A

(b) 命題：𝐴𝑛 = ⎛⎜
⎝

𝑎𝑛 𝑛𝑎𝑛−1

0 𝑎𝑛
⎞⎟
⎠
。

當 𝑛 = 1，

右式 = ⎛⎜
⎝

𝑎 (1)𝑎1−1

0 𝑎
⎞⎟
⎠

= ⎛⎜
⎝

𝑎 1
0 𝑎

⎞⎟
⎠

=左式

對 𝑛 = 1，命題為真。 1

假設 𝐴𝑘 = ⎛⎜
⎝

𝑎𝑘 𝑘𝑎𝑘−1

0 𝑎𝑘
⎞⎟
⎠
，其中 𝑘 ∈ ℤ+。 1

𝐴𝑘+1 = 𝐴𝑘𝐴

= ⎛⎜
⎝

𝑎𝑘 𝑘𝑎𝑘−1

0 𝑎𝑘
⎞⎟
⎠

⎛⎜
⎝

𝑎 1
0 𝑎

⎞⎟
⎠

1

= ⎛⎜
⎝

𝑎𝑘+1 (𝑘 + 1)𝑎𝑘

0 𝑎𝑘+1
⎞⎟
⎠

1

對 𝑛 = 𝑘 + 1，命題為真。
藉數學歸納法，∀𝑛 ∈ ℤ+，命題為真。 1

(c) ⎛⎜
⎝

2 1
0 2

⎞⎟
⎠

10

= ⎛⎜
⎝

210 10 ⋅ 210−1

0 210
⎞⎟
⎠

1M

= ⎛⎜
⎝

1024 5120
0 1024

⎞⎟
⎠

1A
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11. (a) 𝐴2 − 5𝐴 + 4𝐼 = ⎛⎜
⎝

6 10
5 11

⎞⎟
⎠

− 5 ⎛⎜
⎝

2 2
1 3

⎞⎟
⎠

+ ⎛⎜
⎝

4 0
0 4

⎞⎟
⎠

1M

= 0 1A

(b) 當 𝑛 = 1，
右式 = 4 − 1

3 𝐴 + 4 − 4
3 𝐼 = 𝐴 =左式

對 𝑛 = 1，命題為真。 1

假設 𝐴𝑘 = (4𝑘 − 1
3 ) 𝐴 + (4 − 4𝑘

3 ) 𝐼，其中 𝑘 ∈ ℤ+。 1

𝐴𝑘+1 = 𝐴𝑘𝐴

= [(4𝑘 − 1
3 ) 𝐴 + (4 − 4𝑘

3 ) 𝐼] 𝐴 1

= (4𝑘 − 1
3 ) 𝐴2 + (4 − 4𝑘

3 ) 𝐴

= (4𝑘 − 1
3 ) (5𝐴 − 4𝐼) + (4 − 4𝑘

3 ) 𝐴

= ((5 − 1)4𝑘 + (−5 + 4)
3 ) 𝐴 + (4 − 4𝑘+1

3 ) 𝐼

= (4𝑘+1 − 1
3 ) 𝐴 + (4 − 4𝑘+1

3 ) 𝐼 1

對 𝑛 = 𝑘 + 1，命題為真。
藉數學歸納法，∀𝑛 ∈ ℤ+，命題為真。 1
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