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1. O�

 1 2 2
0 1 2
0 0 1

−1

.

2. �n��
A÷vA2 − A− 2I = 0§Ù¥I´ü 
§¦A−1.

3. ®�3�Ý
A���Ý
A∗ =

 −5 2 −1
10 −2 2
7 −2 1

§¦A.

4. ¦�
A =


3 0 4 0
2 2 2 2
0 −7 0 0
5 3 −2 2

�141���{fª�Ú"

5. �α1 = (2, 1, 3,−1)T , α2 = (3,−1, 2, 0)T , α3 = (4, 2, 6,−2)T , α4 =
(4,−3, 1, 1)T§¦rank (α1, α2, α3, α4)"

6. �A =

 3 1
−1 2
2 1

 , B =

(
1 4 −2
3 0 1

)
§¦det(AB)"

7. eα1 = (a, 0, c), α2 = (b, c, 0), α3 = (0, a, b)�5Ã'§¦a, b, c�
'X"

8. �A =

 1 0 1
0 1 1
0 0 1

§¦A2019"

9. �a, b, c´�§x3 + px+ q = 0�n��§¦

∣∣∣∣∣∣
a b c
c a b
b c a

∣∣∣∣∣∣"
10. �X = (a1, · · · , an) , Y = (b1, · · · , bn)§¦det

(
In +XT · Y

)
"

11. �A´n (n > 1)��
�rank(A) < n− 1§¦A∗"
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1. �5�§|AX = bk��)�¿�^�´AX = 0�k");

2. e�5�§|AX = b�§�ê�u�½��ê§K�§�½�3
)"

3. �A,Bþ�é¡
§KABé¡�¿�^��AB = BA¶

4. �A ∈ Rm×n§Ù¥m ≥ n, rank(A) = n§K�3�þb ∈ Rm¦��§
|Ax = b�k��)"

5. �A ∈ Rm×n§Ù¥m < n, rank(A) = m§K�3�þb ∈ Rm¦��
§|Ax = b�k��)"

6. ��þ|α1, . . . , αr�5Ã'§β = λ1α1 + · · · + λrαr�λi 6= 0§
Kα1 . . . , αi−1, β, αi+1, . . . , αr�5Ã'"

7. ®�A ∈ Rm×n§B ∈ Rn×mKdet(AB) = det(BA)"

8. �A,B ∈ Rm×n�ktr
(
(A−B)(A−B)T

)
= 0§KA = B"

9. �α1 . . . , αn´¢�5�mV��|Ä§K�3Ã¡õ�β ∈ V§¦
�α1 . . . , αn−1, β´V��|Ä"
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1. ¯a�Û��§


2x1 − x2 + x3 + x4 = 1
x1 + 2x2 − x3 + 4x4 = 2
2x1 + 9x2 − 5x3 + 15x4 = a

k)º¿¦ÑÙ¤k

)"

2. ®��§|
x1 + x2 − 2x4 = −6

4x1 − x2 − x3 − x4 = 1

3x1 − x2 − x3 = 3

�


x1 + ax2 − x3 − x4 = −5

bx1 − x3 − 2x4 = −3
x3 − 2x4 = 1− c

Ó)§¦a, b, c"
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3. �n (n > 1)��
A =



0 1 1 · · · 1 1
1 2 0 · · · 0 0
1 0 2 · · · 0 0
...

...
...

. . .
...

...
1 0 0 · · · 2 0
1 0 0 · · · 0 2


§¦det(A)9A−1"

4. �R2×2�¢ê�þ¤k2 × 2�Ý
|¤�8Ü§UÝ
�\{Úê
¦�¤�5�m"

(a) y²S =

{(
1 1
1 1

)
,

(
−1 1
−1 1

)
,

(
−1 1
1 −1

)
,

(
−1 −1
1 1

)}
�

¤R2×2��|Ä"

(b) ¦ÄS�g,Ä

{(
1 0
0 0

)
,

(
0 1
0 0

)
,

(
0 0
1 0

)
,

(
0 0
0 1

)}
�

LÞÝ
T"

(c) ¦

(
1 2
3 4

)
3ÄSe��I"

5. �A ∈ Rm×n§B ∈ Rn×m§y²n + rank (Im − AB) = m +
rank (In −BA)"
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