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 ¶
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A.−10 ¶ B.−24 ¶ C.24 ¶ D.10 .
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e�'u1�ª5��Lã�Ø�´
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B.1�ª�ü1�Ó§1�ª���0 ¶
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Xe�ÑA�n�1�ª:

�

∣∣∣∣∣∣
1 2 3
a 2a 3a
3 4 5

∣∣∣∣∣∣§
�

∣∣∣∣∣∣
a a+ 2 3
1 −4 6
−1 4 −6

∣∣∣∣∣∣§
�

∣∣∣∣∣∣
a 1 −a
a− 1 a a+ 1
−a −1 a

∣∣∣∣∣∣§
�

∣∣∣∣∣∣
1 2a+ 2 a
a− 1 −5 −a+ 1
−a −2a+ 5 −1

∣∣∣∣∣∣.
Ù¥§1�ª���a���Ã'�k
A.1�¶ B.2�¶ C.3�¶ D.4�.
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�A = (aij)3×3§P (i, j), P (i(c)), P (i(k), j) L«�A�Ð�Ý
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Xe�ÑA�1�ª��

�det

0 1 0
1 0 0
0 0 1

1 0 1
0 2 0
0 0 3

 = 6 §

�det
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−1 1 0
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1 0 1
0 2 0
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 = 6 §
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0 1 0
1 0 0
0 0 1
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0 2 0
3 0 0

 = 6 §
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0 1 0
0 0 1

1 0 1
0 2 0
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 = 6.

Ù¥O��(�´
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∣∣∣∣∣∣∣∣
0 0 0 −1
0 2 0 0
0 0 4 0
3 0 0 0

∣∣∣∣∣∣∣∣ =
A.12¶ B.24¶ C.−24 ¶ D. −12 .
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a1 + 3b1 a2 + 3b2 a3 + 3b3
b1 + 3c1 b2 + 3c2 b3 + 3c3
c1 c2 c3
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a1 a2 a3
b1 b2 b3
c1 c2 c3
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. ...
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n(n+1)
2 ¶ D. (−1)

n(n−1)
2 .

19

1�ª

∣∣∣∣∣∣∣∣∣∣∣

0 1 0 · · · 0
0 0 2 · · · 0
...

...
...

. . .
...

0 0 0 · · · n− 1
n 0 0 · · · 0

∣∣∣∣∣∣∣∣∣∣∣
=

A.n!¶ B.−n!¶ C.(−1)n−1n! ¶ D. (−1)nn! .
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A.(−2)× 9!¶ B.9!¶ C.2× 9! ¶ D. (−10)× 9! .

19

n�1�ª

∣∣∣∣∣∣∣∣∣∣∣

2 1 · · · 1 1
1 2 · · · 1 1
...

...
. . .

...
...

1 1 · · · 2 1
1 1 · · · 1 2

∣∣∣∣∣∣∣∣∣∣∣
=

A.2n¶ B.n+ 1¶ C.n+ 2 ¶ D. 2n−1 .
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�9�1�ª|A| =

∣∣∣∣∣∣∣∣∣∣∣

a11 a12 · · · a19
a21 a22 · · · a29
...

...
...

a81 a82 · · · a89
a91 a92 · · · a99

∣∣∣∣∣∣∣∣∣∣∣
= 9 §

ò|A|þe�=§��1�ª

|B| =

∣∣∣∣∣∣∣∣∣∣∣

a91 a92 · · · a99
a81 a82 · · · a89
...

...
...

a21 a22 · · · a29
a11 a12 · · · a19

∣∣∣∣∣∣∣∣∣∣∣
§K|B| =

A.9¶ B.18¶ C.−18¶ D. −9.
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�5�1�ª

|A| =

∣∣∣∣∣∣∣∣∣∣

a11 a12 a13 a14 a15
a21 a22 a23 a24 a25
a31 a32 a33 a34 a35
a41 a42 a43 a44 a45
a51 a52 a53 a54 a55

∣∣∣∣∣∣∣∣∣∣
= 10 §

K

∣∣∣∣∣∣∣∣∣∣

a55 a54 a53 a52 a51
a45 a44 a43 a42 a41
a35 a34 a33 a32 a31
a25 a24 a23 a22 a21
a15 a14 a13 a12 a11

∣∣∣∣∣∣∣∣∣∣
=

A.−10¶ B.10¶ C.20¶ D. −20.
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�5�1�ª|A| = 24§

PB =


0 0 0 0 1
0 0 0 1 0
0 0 1 0 0
0 1 0 0 0
1 0 0 0 0

 , C =


0 0 1 0 0
0 2 0 0 0
0 0 0 0 1
0 0 0 1 0
1 0 0 0 0

§
Kdet(BAC) =
A.24¶ B.−24¶ C.48¶ D.−48.
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�n�1�ªD =

∣∣∣∣∣∣
a11 a12 a13
a21 a22 a23
a31 a32 a33

∣∣∣∣∣∣ §P
D1 =

∣∣∣∣∣∣
a11 a12 a13
a21 − 2a11 a22 − 2a12 a23 − 2a13
a31 a32 a33

∣∣∣∣∣∣ ,
D2 =

∣∣∣∣∣∣
a13 a33 a23
a11 a31 a21
a12 a32 a22

∣∣∣∣∣∣ ,
D3 =

∣∣∣∣∣∣
a11 a12 a13
a21 a22 a23
a11 − 2a31 a12 − 2a32 a13 − 2a33

∣∣∣∣∣∣ ,
D4 =

∣∣∣∣∣∣
a11 −3a12 a13
−a21 3a22 −a23
a31 −3a32 a33

∣∣∣∣∣∣§Ù¥�D���´
A.D1¶ B.D2 ¶ C.D3 ¶ D.D4 .
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�n�1�ªD =

∣∣∣∣∣∣
a11 a12 a13
a21 a22 a23
a31 a32 a33

∣∣∣∣∣∣ §P
D1 =

∣∣∣∣∣∣
a11 a12 a13
a21 − 2a11 a22 − 2a12 a23 − 2a13
a31 a32 a33

∣∣∣∣∣∣ ,
D2 =

∣∣∣∣∣∣
a13 a33 a23
a11 a31 a21
a12 a32 a22

∣∣∣∣∣∣ ,
D3 =

∣∣∣∣∣∣
a11 a12 a13
a21 a22 a23
a11 − 2a31 a12 − 2a32 a13 − 2a33

∣∣∣∣∣∣ ,
D4 =

∣∣∣∣∣∣
a11 −3a12 a13
−a21 3a22 −a23
a31 −3a32 a33

∣∣∣∣∣∣§Ù¥�−2D���´
A.D1¶ B.D2 ¶ C.D3 ¶ D.D4 .
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�n�1�ªD =

∣∣∣∣∣∣
a11 a12 a13
a21 a22 a23
a31 a32 a33

∣∣∣∣∣∣ §P
D1 =

∣∣∣∣∣∣
a11 a12 a13
a21 − 2a11 a22 − 2a12 a23 − 2a13
a31 a32 a33

∣∣∣∣∣∣ ,
D2 =

∣∣∣∣∣∣
a13 a33 a23
a11 a31 a21
a12 a32 a22

∣∣∣∣∣∣ ,
D3 =

∣∣∣∣∣∣
a11 a12 a13
a21 a22 a23
a11 − 2a31 a12 − 2a32 a13 − 2a33

∣∣∣∣∣∣ ,
D4 =

∣∣∣∣∣∣
a11 −3a12 a13
−a21 3a22 −a23
a31 −3a32 a33

∣∣∣∣∣∣§Ù¥�3D���´

A.D1¶ B.D2 ¶ C.D3 ¶ D.D4 .
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�A =


x 5 5 5 5
5 x 5 5 5
5 5 x 5 5
5 5 5 x 5
5 5 5 5 x

§KdetA =

A.x5 + 55¶
B.x5 + 5x4 − 5x3 + 5x2 − 5x+ 55¶
C.(x+ 20)(x− 5)4¶
D.(x− 20)(x+ 5)4.



5�5�ê6

À J K

êÆ�ÚOÆ
�

8¹

§4.1 n��

�1�ª

§4.2 n�1�
ª�O�

§4.3 n�1�
ª�Ðm½
n!�40{
K
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1

�A ´4× 4Ý
§éA ?1©¬��±P�

A =

(
−2I2 3I2
−3I2 I2

)
§Ù¥I2´2�ü Ý
§KA =

A.


1 0 0 1
0 1 1 0
0 1 1 0
1 0 0 1

¶ B.


−2 0 3 0
0 2 0 3
0 −3 1 0
−3 0 0 1

¶

C.


−2 −2 3 3
−2 −2 3 3
−3 −3 1 1
−3 −3 1 1

¶ D.


−2 0 3 0
0 −2 0 3
−3 0 1 0
0 −3 0 1

.
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2

�A =

(
A11 A12

A21 A22

)
´©¬Ý
§�A11 ´2×3f¬§A22´3×

4f¬§K
A.A12´2× 3f¬§A21 ´3× 4f¬¶
B. A12´3× 4f¬§A21 ´2× 3f¬¶
C.A12´2× 4f¬§A21 ´3× 3f¬¶
D.A12´3× 3f¬§A21 ´2× 4f¬.
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3

�A =

(
A11 A12

A21 A22

)
§B =

(
B11 B12

B21 B22

)
´©¬Ý
§

�A11´2×3f¬§A22´3×4f¬§B21´4×2f¬§B12´3×

1f¬§PC = AB =

(
C11 C12

C21 C22

)
§K

A.C´5× 3Ý
�C11´3× 2f¬¶
B.C´5× 3Ý
�C11´2× 2f¬¶
C.C´4× 3Ý
�C11´3× 2f¬¶
D.C´4× 3Ý
�C11´2× 2f¬.
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4

�A´���"�3×4 Ý
§�B ´±η1, η2, η3 ���4×3Ý

§eAB = 0§Kη1, η2, η3 ´�5�§|AX = 0�)�þ.
A.þã�ã´�(�¶ B.þã�ã´�Ø�.

5

�P (2, 3)´��4�Ð�Ý
§P =

(
1 0
0 P (2, 3)

)
´��©¬

Ý
§Ke�'uÝ
P�LãØ�(�´
A.P´��Ð�Ý
¶
B.P�1�ªdetP = −1 ¶
C.eA´5× 5Ý
§�PA = B§KB�±dA��12!13ü
1��¶
D.eA´5 × 5Ý
§�PA = B§KB�±d��13!14ü
1��.
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4

�A´���"�3×4 Ý
§�B ´±η1, η2, η3 ���4×3Ý

§eAB = 0§Kη1, η2, η3 ´�5�§|AX = 0�)�þ.
A.þã�ã´�(�¶ B.þã�ã´�Ø�.

5

�P (2, 3)´��4�Ð�Ý
§P =

(
1 0
0 P (2, 3)

)
´��©¬

Ý
§Ke�'uÝ
P�LãØ�(�´
A.P´��Ð�Ý
¶
B.P�1�ªdetP = −1 ¶
C.eA´5× 5Ý
§�PA = B§KB�±dA��12!13ü
1��¶
D.eA´5 × 5Ý
§�PA = B§KB�±d��13!14ü
1��.
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6

�P (3(−2), 2)´��4�Ð�Ý
§P =

(
1 0
0 P (3(−2), 2)

)
´

��©¬Ý
§Ke�'uÝ
P�LãØ�(�´
A.P´��Ð�Ý
¶
B.P�1�ªdetP = 1 ¶
C.eA´5 × 5Ý
§�PA = B§KòA�141¦£-2¤\�
131�±��B¶
D.eA´5 × 5Ý
§�PA = B§KòA�131¦£-2¤\�
121�±��B.
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7

�A´����2�3× 4Ý
§�

A


1 1 2
1 −1 0
1 1 2
1 1 2

 =

0 0 0
0 0 0
0 0 0

 §k1, k2�?¿ê§Ke��þ
|Ü¥§ØUL«àg�5�§|AX = 0Ï)�´

A.k1


1
1
1
1

+ k2


1
−1
1
1

¶ B.k1


1
−1
1
1

+ k2


1
0
1
1

¶

C.k1


1
0
1
1

+ k2


3
3
3
3

¶ D.k1


2
0
2
2

+ k2


2
2
2
2

.
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8

�P (2(−3))´3�Ð�Ý
§�©¬Ý


P =

(
0 1

P (2(−3)) 0

)
§KdetP =

A.2¶ B.3¶ C.−2¶ D.−3.

9

��Ý


(
a b
c d

)
���Ý
´

A.

(
a −c
−b d

)
¶B.

(
a −b
−c d

)
¶C.

(
d −b
−c a

)
¶D.

(
d −c
−b a

)
.

10

�|A|´��3�1�ª�|A| = −2§PA∗�A���Ý
§
Kdet(AA∗) =
A.−8¶ B.8¶ C.−4¶ D.4.
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8

�P (2(−3))´3�Ð�Ý
§�©¬Ý


P =

(
0 1

P (2(−3)) 0

)
§KdetP =

A.2¶ B.3¶ C.−2¶ D.−3.

9

��Ý


(
a b
c d

)
���Ý
´

A.

(
a −c
−b d

)
¶B.

(
a −b
−c d

)
¶C.

(
d −b
−c a

)
¶D.

(
d −c
−b a

)
.

10

�|A|´��3�1�ª�|A| = −2§PA∗�A���Ý
§
Kdet(AA∗) =
A.−8¶ B.8¶ C.−4¶ D.4.
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8

�P (2(−3))´3�Ð�Ý
§�©¬Ý


P =

(
0 1

P (2(−3)) 0

)
§KdetP =

A.2¶ B.3¶ C.−2¶ D.−3.

9

��Ý


(
a b
c d

)
���Ý
´

A.

(
a −c
−b d

)
¶B.

(
a −b
−c d

)
¶C.

(
d −b
−c a

)
¶D.

(
d −c
−b a

)
.

10

�|A|´��3�1�ª�|A| = −2§PA∗�A���Ý
§
Kdet(AA∗) =
A.−8¶ B.8¶ C.−4¶ D.4.
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11

�|A| =

∣∣∣∣∣∣
1 3 2
4 1 7
3 2 6

∣∣∣∣∣∣§PAij�|A| �1i1§1j� �����

ê{fª§KA23 =
A.−7¶ B.7¶ C.−5¶ D.5.

12

�A =

1 1 1
0 1 1
0 0 1

§A∗�A���Ý
§Pη�A∗��þ|¥

1n���þ§Kη =

A.

1
1
1

¶ B.

1
1
0

¶ C.

0
1
1

¶ D.

 0
−1
1

.
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11

�|A| =

∣∣∣∣∣∣
1 3 2
4 1 7
3 2 6

∣∣∣∣∣∣§PAij�|A| �1i1§1j� �����

ê{fª§KA23 =
A.−7¶ B.7¶ C.−5¶ D.5.

12

�A =

1 1 1
0 1 1
0 0 1

§A∗�A���Ý
§Pη�A∗��þ|¥

1n���þ§Kη =

A.

1
1
1

¶ B.

1
1
0

¶ C.

0
1
1

¶ D.

 0
−1
1

.
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13

�A =

1 1 1
0 1 1
0 0 1

§A∗�A���Ý
§Pη�A∗��þ|¥

1����þ§Kη =

A.

1
1
0

¶ B.

−11
0

¶ C.

0
1
1

¶ D.

 0
−1
1

.

14

�A´3��
§�|A| = 2 §KA���Ý
A∗ =
A.A−1¶ B.2A−1¶ C. 1

2
A−1 ¶ D.8A−1 .
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�A =

1 1 1
0 1 1
0 0 1

§A∗�A���Ý
§Pη�A∗��þ|¥

1����þ§Kη =

A.

1
1
0

¶ B.

−11
0

¶ C.

0
1
1

¶ D.

 0
−1
1

.

14

�A´3��
§�|A| = 2 §KA���Ý
A∗ =
A.A−1¶ B.2A−1¶ C. 1

2
A−1 ¶ D.8A−1 .
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15

�A =

a11 a12 a13
a21 a22 a23
a31 a32 a33

§Ke�ªf¥�detAØ��´

A.a11

∣∣∣∣ a22 a23
a32 a33

∣∣∣∣+ a12

∣∣∣∣ a23 a21
a33 a31

∣∣∣∣+ a13

∣∣∣∣ a21 a22
a31 a32

∣∣∣∣ ¶
B.−a21

∣∣∣∣ a12 a13
a32 a33

∣∣∣∣+ a22

∣∣∣∣ a11 a13
a31 a33

∣∣∣∣− a23 ∣∣∣∣ a11 a12
a31 a32

∣∣∣∣ ¶
C.a31

∣∣∣∣ a12 a13
a22 a23

∣∣∣∣+ a32

∣∣∣∣ a11 a13
a21 a23

∣∣∣∣+ a33

∣∣∣∣ a11 a12
a21 a22

∣∣∣∣ ¶
D.

∣∣∣∣∣∣
a11 a21 a31
a12 a22 a32
a13 a23 a33

∣∣∣∣∣∣.
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16

�Ý
A =

−3 3 −3
b1 b2 b3
c1 c2 c3

�1�ªdetA = 9§PMij�|A|

�1i1§1j� ����{fª§KM11 +M12 +M13 =
A.3¶ B.−3¶ C.9¶ D.−9.

17

�A,BÑ´3��
§�|A| = 3, |B| = 2, |A−1 + B| = 2§
K|A+B−1| =
A.12¶ B.6¶ C.3¶ D.2.
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