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���!!!ÀÀÀJJJKKK(zzzKKK2.5©©©§§§���20©©©)

1. ��� n (n > 1) ��
¥z����þ� 1 ½ −1§KTÝ
�1�ª

� ( D )

A. 1 B. 0 C. Ûê D. óê

2. e1�ª

∣∣∣∣∣∣∣∣∣
a11 a12 a13

a21 a22 a23

a31 a32 a33

∣∣∣∣∣∣∣∣∣ = d§K

∣∣∣∣∣∣∣∣∣
3a21 −6a22 3a23

2a31 −4a32 2a33

−a11 2a12 −a13

∣∣∣∣∣∣∣∣∣ = ( C )

A. 3d B. 6d C. 12d D. 18d

3. �A!B�Ó��
§�A−1!B−1! (A + B)−1
þ�3"K (A−1 + B−1)

−1
=

( A )

A. A (A + B)−1 B B. A (A + B)−1 C. (A + B)−1 B D. A + B

4. � t = ( C ) �§�þ| (1, 1, 1)§(t, 1, 2)§(1, t2, 1) �5Ã'º

A. 1 B. −1 C. −2 D. 2

1 1� ( � 8� )



5. � V �ê� K þ� n (n > 1) ��5�m"e�(Ø ( C ) é V þ¤

k��5C� ϕ Ñ¤á"

A. V = Im ϕ⊕Ker ϕB. dim V = dim Im ϕ + dim Ker ϕC. V = Im ϕ + Ker ϕD.

Im ϕ ∩Ker ϕ = {0}

6. � p (x)´ê�Kþ�Ø��õ�ª§f (x) = pm (x) (m > 1)§g (x)§h (x) ∈

K [x]"Ke�(Ø ( A ) �("

A. f (x) | g (x) h (x) ⇒ f (x) | g (x) ½ f (x) | h (x)

B. f (x) | g (x) h (x) ⇒ f (x) | g (x) ½�3��ê k§f (x) | hk (x)

C. (f (x) , f ′ (x)) 6= 1

D. f (x) 3 C þk�"

7. � a, b ©O� ( D ) �§(x− 1)2
�Ø ax4 + bx2 + 1"

A. −1§2 B. −1§−2 C. 1§2 D. 1§−2

8. � A§BÑ´ê�K þ� n (n > 1)�Ý
"Ke�(Ø¤á�´ ( D )

A. e Ax = 0 �)Ñ´ Bx = 0 �)§K A ���þÑ´ B ���þ��

5|Ü¶

B. e Ax = 0 �)Ñ´ Bx = 0 �)§K B ���þÑ´ A ���þ��

5|Ü¶

C. e Ax = 0 �)Ñ´ Bx = 0 �)§K A �1�þÑ´ B �1�þ��

5|Ü¶

D. e Ax = 0 �)Ñ´ Bx = 0 �)§K B �1�þÑ´ A �1�þ��

5|Ü¶

���!!!WWW���KKK(zzzKKK2.5©©©§§§���20©©©)

1. ü�õ�ª f(x) = x4 − 2x3 − 3x2 + 9x− 6 Ú g(x) = x3 − 6x2 + 12x− 8 �

��úÏª (f(x), g(x)) = x− 2 .

1 2� ( � 8� )



2. ®�Ý
 X ÷ve��§µ

X


1 2 3

−1 4 3

2 0 1

 =

 1 2 1

−1 3 1

 ,

K X =

 −5

3

4

3
2

−3

2

3

2
1

.

3. ,�5�m V þ��5C� ϕ3,|Äe�L«Ý
�A =


1 1 1 1

3 2 1 1

0 1 2 2

4 5 3 3

§
K ϕ �Ø�m��ê� dim Ker(ϕ) = 1 .

4. � A� n��
§A∗L« A���Ý
§®� |A∗| = 2n−1,K |A−(A∗)∗| =

2(ω − 2n−2)n Ù¥ ωn−1 = 1 .
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5. XJ Km[x] L«ê� K þgêØ�L m ���õ�ª|¤��5�

m§� U = K3[x], V = K4[x]§yk���5N� T : U 7→ V ÷v

T (f) =
∫ x

1
f(t)dt, ∀f(x) ∈ U . ©O�½ U , V �Ä {1, x + 1, x2, x3} Ú

{1, x, x2, (x + 1)3, x4}§ KU��þ�½Â�ª§T 3ùü|Äe éA�Ý


A�

A =



−1 −3

2
−2

3
−1

4

1 1 −1 0

0
1

2
−1 0

0 0
1

3
0

0 0 0
1

4


.

6. õ�ª xp + px + 1 £p �Û�ê¤3knê�þ£´/Ä¤ Ä ��"

1 3� ( � 8� )



7. ��
 M =

 A B

O C

, Ù¥ A, C þ��_�
§K

M−1 =

 A−1 −A−1BC−1

O C−1

 .

8. ®� V ´�� 3 �E�5�m§e1, e2, e3 ´�|Ä§V þ�5C� ϕ 3ù

|Äe�Ý
� A =


0 −a 0

1 2a 0

0 0 1

 � V Tk 3 �pØ�Ó� 1-� ϕ-ØC

f�m§ K a ������ a 6= 0Úa 6= 1 .

nnn!!!(���KKK10©©©) � V ´��þ�m R3, e1, e2, e3 ´ V Ä��þ|§� ϕ ´

V þ��5C�� ϕ 3Ä��þ|e�Ý
� A =


2 −1 3

1 2 0

−2 2 1

. yk�þ

| α1 = (−1,−1, 2)t§α2 = (3, 2, 0)t, α3 = (−1,−1, 1)t ∈ V . ¯

(1) α1, α2, α3 ´Ä� V �Ä?

(2) XJ α1, α2, α3 ´ V �Ä§¦ ϕ 3ù|Äe�Ý
"

(α1, α2, α3) = (e1, e2, e3)


−1 3 −1

−1 2 −1

2 0 1



1. Ï�

∣∣∣∣∣∣∣∣∣
−1 3 −1

−1 2 −1

2 0 1

∣∣∣∣∣∣∣∣∣ = −1 6= 0§¤±


−1 3 −1

−1 2 −1

2 0 1

´�_Ý

§�α1, α2, α3 ´ V �Ä¶

1 4� ( � 8� )



2. PP =


−1 3 −1

−1 2 −1

2 0 1

§K(α1, α2, α3) = (e1, e2, e3) P§ϕ (α1, α2, α3) =

ϕ (e1, e2, e3) P = (e1, e2, e3) AP = (α1, α2, α3) P−1AP§�ϕ3ù

|Äe�Ý
�P−1AP =


−17 11 −12

8 −3 5

36 −24 25

"
ooo!!!(���KKK10©©©) ®� α1 = (2, 1, 4,−2)t§α2 = (5,−1, 3, 3)t

Ú α3 = (1, 0, 1, 0)t

´�§|



2x1 − 9x2 − cx3 + bx4 = 1

x1 − 11x2 + ax3 + bx4 = 1

5x1 − 29x2 − 2x3 − 15x4 = 3

4x1 − 31x2 − x3 − 15x4 = 3

�n�)§

(1) y²µ�§|XêÝ
��� 2;

(2) ¦Ñëê a§b§c ��§¿¦)�§|"

1. N´wÑ§�§|13!4��§���êXêØ¤'~§

¤±XêÝ
��A�u½�u2¶Ó�duα3 − α1 =

(−1,−1,−3, 2) t§α2 − α1 = (3,−2,−1, 5)t
´�Aàg�§|

�)§��Ø¤'~§¤±àg�§|�Ä:)X¥��kü

��5Ã'�)§u´XêÝ
���u½�u4 − 2 = 2§�

�U´2¶

2. dXêÝ
���2§¤±r


2 −9 −c b

1 −11 a b

5 −29 −2 −15

4 −31 −1 −15

 = 2§


2 −9 −c b

1 −11 a b

5 −29 −2 −15

4 −31 −1 −15

 ⇒

1 5� ( � 8� )




1 −11 a b

0 13 −2a− c −b

0 26 −5a− 2 −5b− 15

0 13 −4a− 1 −4b− 15

 ⇒


1 −11 a b

0 13 −2a− c −b

0 0 2c− a− 2 −3b− 15

0 0 c− 2a− 1 −3b− 15


§¤±

2c− a− 2 = 0

c− 2a− 1 = 0
,��a = 0, c = 1§K −3b−15 = 0�b =

−5§d�O2Ý



2 −9 −1 −5 1

1 −11 0 −5 1

5 −29 −2 −15 3

4 −31 −1 −15 3

 ⇒



1 0 −11

13
−10

13

2

13

0 1 − 1

13

5

13
− 1

13

0 0 0 0 0

0 0 0 0 0


§

��§|�)�



2

13

− 1

13

0

0


+ x3



11

13
1

13

1

0


+ x4



10

13

− 5

13

0

1
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ÊÊÊ!!!(���KKK10©©©) ®� A ´ m × n �Ý
§P A =
(

α1 α2 · · · αn

)
, Ù

¥ α1, · · · , αn ´ A ���þ|§� T ´?¿ m ��ÛÉ�
 ¿P TA =(
β1 β2 · · · βn

)
"� {i1, · · · , ik} ⊂ {1, · · · , n} ´?¿�I8§y² αi1 ,· · · ,

αik �5�'��=� βi1 ,· · · , βik �5�'"

888!!!(���KKK10©©©) XJ f (x) = anx
n + · · ·+ a1x+ a0 ∈ K [x]§� A� Kþ n�

�
§KP f (A) = anA
n + · · ·+a1A+a0In§Ù¥ In �ü 
"y�õ�ª f (x)

Ú g (x) � K þ �ü�p��õ�ª"y²µàg�5�§|f (A) g (A) X = 0

�)�m V ´àg�5�§|f (A) X = 0 �)�m V1 � g (A) X = 0 �)�m

V2 ��Ú, =y V = V1 ⊕ V2"

1 7� ( � 8� )



ÔÔÔ!!!(���KKK10©©©) XJ A ´ m × n �Ý
§β1, β2 ´ü��½���þ"

y²�§| AX = β1 � AX = β2 Ó�k)��=�� R(A) = R(Ã), Ù¥

Ã = (A β1 β2) ´ m× (n + 2) �©¬Ý
"
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lll!!!(���KKK10©©©) é���
 A§XJ A2 = A§ K¡ A �����Ý
"y

²µ?��
þ�L«����ÛÉÝ
�����Ý
�¦È"

1 9� ( � 8� )


