
5�5�ê6

À J K

êÆ�ÚOÆ
�

8¹

§3.1 �5�§
|�,�«L
«

§3.2 n�ê|
�þ�m

§3.3 �þ|�
�5�'��
5Ã'

§3.4 �þ|�
�

§3.5 �þ|�
�¦{!�§
|k)��½

§3.6 �§|)
�(�

�5�ê · 13Ù �þ�m

5�5�ê6

À J K

�²Æ� êÆ�ÚOÆ�



5�5�ê6

À J K

êÆ�ÚOÆ
�

8¹

§3.1 �5�§
|�,�«L
«

§3.2 n�ê|
�þ�m

§3.3 �þ|�
�5�'��
5Ã'

§3.4 �þ|�
�

§3.5 �þ|�
�¦{!�§
|k)��½

§3.6 �§|)
�(�

§3.1 �5�§|�,�«L«

1

ò�5�§|


x1 + x2 = 1
x2 + x3 = 2
x3 + x1 = 3

L«�ê|�þ/ª§�(�

´

A.

x1

x2

x3

+

x2

x3

x1

 =

1
2
3

 ¶
B.x1

(
1
1

)
+ x2

(
1
1

)
+ x3

(
1
1

)
=

1
2
3

¶
C.x1

1
0
1

+ x2

1
1
0

+ x3

0
1
1

 =

1
2
3
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D.x1

1
1
1

+ x2

1
1
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
x1 + 2x2 − 2x3 + 3x4 = 2

x3 − 2x4 = 1
2x3 − 4x4 = 4

L¤ê|�þ/

ªx1α1 + x2α2 + x3α3 + x4α4 = β §Kα1 =

A.

1
1
2

¶ B.

1
0
0

¶ C.

2
0
0

¶ D.

 2
−2
−4

.
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3
0
0

¶ B.

3
1
2

¶ C.

 3
−2
−4

¶ D.

3
1
4

.
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�α1 =

a1a2
a3

§α2 =

b1b2
b3

§α3 =

c1c2
c3

§β =

d1d2
d3

§Kê
|�þ/ª��§|x1α1 + x2α2 + x3α3 = β k)´Ý
/ª
L«��5�§|a1 a2 a3
b1 b2 b3
c1 c2 c3

x1

x2

x3

 =

d1d2
d3

k)�
A.¿©��7�^�¶ B.7���¿©^�¶
C.¿©7�^�¶ D.QØ´¿©^�§�Ø´7�^�.
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�α1 =
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§α2 =

b1b2
b3

§α3 =

c1c2
c3

§β =

d1d2
d3

§K
¦�5�§|


a1x1 + b1x2 + c1x3 = d1
a2x1 + b2x2 + c2x3 = d2
a3x1 + b3x2 + c3x3 = d3

�)§Ò´¦X

êx1, x2, x3§¦�x1α1 + x2α2 + x3α3 = β¤á.
A.þã�ã´�(�¶ B.þã�ã´�Ø�.

8

�α1 =

2
1
0

§α2 =

−32
1

§β =

1
a
3

 §
e�3Xêx1 §x2 §¦�x1α1 + x2α2 = β ¤á§Ka =
A.10 ¶ B.11 ¶ C.12 ¶ D.ØU(½a��.
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�α1 =

1
1
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§α2 =

1
t
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§α3 =

 0
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t

§β =

0
0
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´o�3�ê|§e�3Ø��0�Xêx1 §x2 §x3 §¦�
x1α1 + x2α2 + x3α3 = β ¤á§Kt =
A.−1¶B.2¶C.−1½ö2¶D.ØU(½.
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�α1 =

1
1
2

§α2 =

1
t
1

§α3 =

 0
−2
t

§β =

1
2
3


´o�3�ê|§e�3Ø��0�Xêx1 §x2 §x3 §¦�
x1α1 + x2α2 + x3α3 = β ¤á§Kt÷v
A.t 6= −1¶B.t 6= 2¶C.t 6= −1½öt 6= 2¶D.t 6= −1�t 6= 2.
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�α =


a1
a2
...
an

 ∈ F n §β =


b1
b2
...
bm

 ∈ Fm §Kα = β �¿�^

�´
A.n = m ¶
B.ak = bk, k = 1, 2, ..., n ¶
C.ak = bk, k = 1, 2, ...,m ¶
D.n = m�ak = bk, k = 1, 2, ..., n .



5�5�ê6

À J K

êÆ�ÚOÆ
�

8¹

§3.1 �5�§
|�,�«L
«

§3.2 n�ê|
�þ�m

§3.3 �þ|�
�5�'��
5Ã'

§3.4 �þ|�
�

§3.5 �þ|�
�¦{!�§
|k)��½

§3.6 �§|)
�(�

§3.2 n�ê|�þ�m

2

e�'uF n¥�þ\{�5�LãØ�(�´
A.\{äk��Æ.=é?¿�α, β ∈ F n §
Ñkα+ β = β + α¶
B.\{äk(ÜÆ.=é?¿�α, β, γ ∈ F n §
Ñk(α+ β) + γ = α+ (β + γ) ¶
C.\{$��30 �þ.=F n¥�3���þ0§¦�?¿
�α ∈ F n§Ñkα+ 0 = α ¶
D.\{$��3K�þ. =F n ¥�3���þα §¦�?¿
�β ∈ F n §Ñkα+ β = 0 .
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e�'uê|�þ�LãØ�(�´
A.F n ¥0 �þ�3¿���¶
B.F n ¥K�þ�3¿���¶
C.é?¿êk ∈ F ±9�þα ∈ F n §kα = 0 ��=�k = 0
½öα = 0 ¶
D.é?¿�þα ∈ F n §Ñk(−α) = (−1)α .

4

�k ´��ê§α ∈ F n ´��n �ê|�þ§ekα = α §K
A.k = 1¶ B.α = 0¶ C.k = 1�α = 0¶ D.k = 1½α = 0.
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A.F n ¥0 �þ�3¿���¶
B.F n ¥K�þ�3¿���¶
C.é?¿êk ∈ F ±9�þα ∈ F n §kα = 0 ��=�k = 0
½öα = 0 ¶
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�k ´��ê§α ∈ F n ´��n �ê|�þ§ekα = −α§K
A.k = −1¶ B.α = 0¶
C.k = −1½α = 0¶ D.k = −1�α = 0.

6

�α, β, γ ∈ F 3§�α+ β = β + γ = γ + α =

 2
0
−4

§
Kα+ β + γ =

A.

 1
0
−2

¶ B.

 3
0
−6

¶ C.

 2
0
−4

¶ D.

 6
0
−12

.
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�α1 =

 1
−1
0

§α2 =

−12
3

§α3 =

 1
1
−1

§
�2(α1 − β) + 3(α2 + β) = 4α3 + 2β§Kβ =

A.

 2
−1
0

 ¶ B..

−36
9

 ¶ C.

−4−4
4

 ¶ D.

−50
13

 .

8

�α1 =

1
2
1

§α2 =

2
3
a

§α3 =

 1
a+ 2
−2

§β =

1
3
0

 §
e�þβØUd�þ|α1, α2, α3�5LÑ§Ka÷vµ
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C. α1 �±dα2, α3�5LÑ¶D.α2 �±dα3, α4�5LÑ.
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�α1, α2, α3, α4 ∈ F 3 § ±α1, α2, α3, α4© O � Ý 
 �
11!2!3!4��¤Ý
A §éA ¢�Ð�1C�z�Ý




1 −1 2 1
0 1 −1 −1
0 0 1 1

§Ke�(Ø�(�´
A.�3Ø��"�Xêx1, x2, x3 §¦�
x1α1 + x2α2 + x3α3 = 0 ¤á¶
B.�3Ø��"�Xêx1, x2, x4 §¦�
x1α1 + x2α2 + x4α4 = 0 ¤á¶
C.�3Ø��"�Xêx1, x3, x4 §¦�
x1α1 + x3α3 + x4α4 = 0¤á¶
D.�3Ø��"�Xêx2, x3, x4 §¦�
x2α2 + x3α3 + x4α4 = 0¤á.
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�α1, α2, ..., αm ∈ F n §Ke�'u�þ|�5Ã'�Lã�
(�´
A.e�3��"�Xêx1, x2, ..., xm §¦�x1α1+x2α2+ · · ·+
xmαm = 0 ¤á§Kα1, α2, ..., αm �5Ã'¶
B.eé?¿Ø��"�Xêx1, x2, ..., xm §Ñkx1α1 + x2α2 +
· · ·+ xmαm 6= 0 ¤á§Kα1, α2, ..., αm �5Ã'¶
C.e�3Ø��"�Xêx1, x2, ..., xm §¦�x1α1 + x2α2 +
· · ·+ xmαm 6= 0 ¤á§Kα1, α2, ..., αm �5Ã'¶
D.eXêxm 6= 0 §Ké?¿Xêx1, x2, ..., xm−1 §Ñkx1α1+
x2α2 + · · ·+xm−1αm−1 +xmαm 6= 0 ¤á§Kα1, α2, ..., αm �
5Ã'.
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�3��"�Xêx1, x2, ..., xm§¦�x1α1 + x2α2 + · · · +
xmαm = 0 ¤á.§´α1, α2, ..., αm �5Ã'�
A.¿©��7�^�¶ B.7���¿©^�¶
C.¿©7�^�¶ D.QØ´¿©^�§�Ø´7�^�.
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àg�5�§|x1α1 + x2α2 + ...+ xmαm = 0 kÃ¡õ)´�
þ|α1, α2, ..., αm �5�'�
A.¿©��7�^�¶ B.7���¿©^�¶
C.¿©7�^�¶ D.QØ´¿©^�§�Ø´7�^�.
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e�'u�þ|�5�'5�(Ø�(�´
A.XJkØ��"�êk1, ..., ks §¦�k1α1 + · · · + ksαs +
k1β1 + · · · + ksβs = 0 ¤á§Kα1, ..., αs �5�'§β1, ..., βs

½�5�'.
B.XJ�k�k1, ..., ks��"�§�ªk1α1+· · ·+ksαs+k1β1+
· · ·+ksβs = 0âU¤á§Kα1, ..., αs �5Ã'§β1, ..., βs ½�
5Ã'.
C.XJ�k�k1, ..., ks, ks+1, ..., k2s��"�§�ªk1α1+ · · ·+
ksαs + ks+1β1 + · · ·+ k2sβs = 0 âU¤á§Kα1, ..., αs �5Ã
'§β1, ..., βs ½�5Ã'.
D.XJα1, ..., αs �5�'§β1, ..., βs ½�5�'§KkØ�
�"�êk1, ..., ks §¦�k1α1 + · · · + ksαs = 0§k1β1 + · · · +
ksβs = 0 Ó�¤á.
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A.¿©��7�^�¶ B.7���¿©^�¶
C.¿©7�^�¶ D.QØ´¿©^�§�Ø´7�^�.

6

�þ|α1, α2, ..., αm �5�'´�àg�5�§|x1α1 +
x2α2 + ...+ xmαm = β Ã)�
A.¿©��7�^�¶ B.7���¿©^�¶
C.¿©7�^�¶ D.QØ´¿©^�§�Ø´7�^�.

7

�àg�5�§|x1α1 + x2α2 + ... + xmαm = β k��)´
�þ|α1, α2, ..., αm �5Ã'�
A.¿©��7�^�¶ B.7���¿©^�¶
C.¿©7�^�¶ D.QØ´¿©^�§�Ø´7�^�.
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A.¿©��7�^�¶ B.7���¿©^�¶
C.¿©7�^�¶ D.QØ´¿©^�§�Ø´7�^�.

7

�àg�5�§|x1α1 + x2α2 + ... + xmαm = β k��)´
�þ|α1, α2, ..., αm �5Ã'�
A.¿©��7�^�¶ B.7���¿©^�¶
C.¿©7�^�¶ D.QØ´¿©^�§�Ø´7�^�.
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�þ|α1, α2, ..., αm �5�'´�àg�5�§|x1α1 +
x2α2 + ...+ xmαm = β Ã)�
A.¿©��7�^�¶ B.7���¿©^�¶
C.¿©7�^�¶ D.QØ´¿©^�§�Ø´7�^�.
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�àg�5�§|x1α1 + x2α2 + ... + xmαm = β k��)´
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A.¿©��7�^�¶ B.7���¿©^�¶
C.¿©7�^�¶ D.QØ´¿©^�§�Ø´7�^�.
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eα1, α2, ..., αn ∈ F n §K�àg�5�§|x1α1+x2α2+ ...+
xnαn = β k��)´�þ|α1, α2, ..., αn �5Ã'�
A.¿©��7�^�¶ B.7���¿©^�¶
C.¿©7�^�¶ D.QØ´¿©^�§�Ø´7�^�.

9

àg�5�§|x1α1 + x2α2 + x3α3 + x4α4 + x5α5 = 0 �k"
)´�þ|α1, α2, α3 �5Ã'�
A.¿©��7�^�¶ B.7���¿©^�¶
C.¿©7�^�¶ D.QØ´¿©^�§�Ø´7�^�.

10

àg�5�§|x1α1 + x2α2 + x3α3 + x4α4 + x5α5 = 0 k�"
)´�þ|α1, α2, α3 �5�'�
A.¿©��7�^�¶ B.7���¿©^�¶
C.¿©7�^�¶ D.QØ´¿©^�§�Ø´7�^�.
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eα1, α2, ..., αn ∈ F n §K�àg�5�§|x1α1+x2α2+ ...+
xnαn = β k��)´�þ|α1, α2, ..., αn �5Ã'�
A.¿©��7�^�¶ B.7���¿©^�¶
C.¿©7�^�¶ D.QØ´¿©^�§�Ø´7�^�.
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)´�þ|α1, α2, α3 �5Ã'�
A.¿©��7�^�¶ B.7���¿©^�¶
C.¿©7�^�¶ D.QØ´¿©^�§�Ø´7�^�.
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àg�5�§|x1α1 + x2α2 + x3α3 + x4α4 + x5α5 = 0 k�"
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�α1, α2, α3, α4 ∈ F 3 §±α1, α2, α3, α4���¤��3 × 4Ý

A§éA¢�Ð�1C�z¤
�F/Ý
1 0 1 −1
0 1 −1 1
0 0 0 0

§Ke�(Ø�Ø�´
A.α1, α2, α3 �5�'¶ B.α1, α2, α4 �5�'¶
C.α1, α2 �5�'¶ D. α3, α4 �5�'.

12

�þ|α1 =

1
1
1

 §α2 =

1
2
3

 §α3 =

1
3
6

´�5�'�.

A.þã�ã´�(�¶ B.þã�ã´�Ø�.
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0
2

§α3 =


0
0
1
3

´�5Ã'�.

A.þã�ã´�(�¶ B.þã�ã´�Ø�.
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�þ|

α1 =

 3
−1
2

§α2 =

 1
5
−7

§α3 =

 7
−13
20

§α4 =

−26
1


�½�5�'.
A.þã�ã´�(�¶ B.þã�ã´�Ø�.
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½�5�'.
A.þã�ã´�(�¶ B.þã�ã´�Ø�.
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�þαÚ�þβ �éA©þ¤'~´α, β �5�'�
A.¿©��7�^�¶ B.7���¿©^�¶
C.¿©7�^�¶ D.QØ´¿©^�§�Ø´7�^�.
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�þ|α1, α2, ..., αm¥kü��þ�Ó´�þ|
α1, α2, ..., αm�5�'�
A.¿©��7�^�¶ B.7���¿©^�¶
C.¿©7�^�¶ D.QØ´¿©^�§�Ø´7�^�.
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B.α1 + β, α2 + β, α3 + β, β ¶
C. α1 − α2, α2 − α3, α3 − α1, β¶
D.α1 + α2, α2 + α3, α3 + α1, β .
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e�þ|xα1 + β, xα2 + β, xα3 + β�5�'§K
A.x = 0¶B.x = − 1

3
¶C.x = 0½x = − 1

3
¶D.x��ØU(½.
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A.¿©��7�^�¶ B.7���¿©^�¶
C.¿©7�^�¶ D.QØ´¿©^�§�Ø´7�^�.
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n ��þ|α1, α2, ..., αs�5Ã'�¿©^�´
A.α1, α2, ..., αsÑØ´"�þ¶
B.α1, α2, ..., αs¥?��þþØUdÙ{�þ�5L«¶
C.α1, α2, ..., αs¥?¿ü��þÑØ¤'~¶
D.α1, α2, ..., αs¥k��Ü©|�5Ã'.
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B.α1, α2, ..., αs¥��kü��þ¤'~¶
C.α1, α2, ..., αs¥?¿ü��þØ¤'~¶
D.α1, α2, ..., αs¥��k��þ�dÙ§�þ�5L«.
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é?¿�¢êa, b, c §�þ|

α1 =


1
a
1
1

 , α2 =


1
b
1
0

 , α3 =


1
c
0
0

 Ñ´�5Ã'�.

A.þã�ã´�(�¶ B.þã�ã´�Ø�.
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1

�α1, α2, α3, α4 ∈ F 4�α1, α2 �5Ã'§P�þ|
α1, α2, α3, α4��r(α1, α2, α3, α4) = t §K
A.t = 2 ¶B.t > 2 ¶C.t ≥ 2 ¶D.t ≤ 2 .

2

α1, α2, α3, α4 ∈ F 2�α1, α2 �5Ã'§P�þ|
α1, α2, α3, α4��r(α1, α2, α3, α4) = t §K
A.t = 2 ¶B.t > 2 ¶C.t ≥ 2 ¶D.t ≤ 2 .

3

�α1, α2, α3, α4 ∈ F 4�Ù¥?¿3��þ�¤�Ü©|Ñ�5
�'§Pr(α1, α2, α3, α4) = t ��þ|α1, α2, α3, α4 ��§K
A.t = 2 ¶B.t < 2 ¶C.t ≥ 2 ¶D.t ≤ 2 .
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4

�α1, α2, α3, α4, α5 ∈ F 4�5��"�þ§�α1, α2 �5Ã
'§α1, α3�5�'§α2, α4�5�'§α2, α5�5�'§Ke
��þ|¥§�½Ø´α1, α2, α3, α4, α5�4��5Ã'|�´
A.α1, α5 ¶ B.α3, α5 ¶ C.α4, α5 ¶ D. α1, α4 .

5

�α1, α2, β1, β2, γ1, γ2 ∈ F 3 §�γ1 = 2β1 + β2, γ2 = β1 +
2β2;β1 = 2α1+α2, β2 = α1+2α2§Kγ1, γ2 ��±dα1, α2 �

5LÑ.Pγ1 = aα1 + bα2, γ2 = cα1 + dα2§K

(
a b
c d

)
=

A.

(
2 1
1 2

)
¶ B.

(
5 4
4 5

)
¶ C..

(
3 2
2 3

)
¶ D.

(
4 5
5 4

)
.
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A.α1, α5 ¶ B.α3, α5 ¶ C.α4, α5 ¶ D. α1, α4 .
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�α1, α2, α3, α4 ∈ F 4�α1, α2 �5Ã'§e�þ|α3, α4�±
dα1, α2�5LÑ§Kα1, α2, α3, α4 ��r(α1, α2, α3, α4) = .
A.0 ¶ B.1 ¶ C.2 ¶ D. 3 .

7

�α1, α2, α3, α4 ∈ F 3�α1, α2 �5Ã'§e�þ|α3, α4ØU
dα1, α2�5LÑ§Kα1, α2, α3, α4 ��r(α1, α2, α3, α4) = .
A.2 ¶ B.3 ¶ C.4 ¶ D. ØU(½.
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�α1, α2, α3, α4 ∈ F 4�α1, α2 �5Ã'§e�þ|α3, α4ØU
dα1, α2�5LÑ§Kα1, α2, α3, α4 ��r(α1, α2, α3, α4) = .
A.2 ¶ B.3 ¶ C.4 ¶ D. ØU(½.
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®��þ|α1 =

1
0
1

 , α2 =

1
1
1

 , α3 =

−1−1
−1

 ,

α4 =

2
0
2

���2§Ke��þ|¥§Ø´Ù4��5Ã'|

�´
A.α1, α2¶ B.α1, α3¶ C. α2, α3¶ D. α2, α4.
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�Ý
A = (aij)3×4 §Pγ1, γ2, γ3, γ4©O´Ý
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o��þ§éA ¢�Ð�1C�z�Ý
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 §Ke�(Ø�Ø�´
A.γ1, γ2 �5�'¶
B.γ1, γ3 �5�'¶
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�
��u
A.1 ¶ B.2 ¶ C.3 ¶ D. 4 .

6

a, b, c´?¿¢ê§�þ|α1 =


1
a
1
1

 , α2 =


1
b
1
0

 ,
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 , α3 =

1
t
1

���u2§Kt =

A.1 ¶ B.2 ¶ C.1½2 ¶ D.ØU(½.



5�5�ê6

À J K

êÆ�ÚOÆ
�

8¹

§3.1 �5�§
|�,�«L
«

§3.2 n�ê|
�þ�m

§3.3 �þ|�
�5�'��
5Ã'

§3.4 �þ|�
�

§3.5 �þ|�
�¦{!�§
|k)��½

§3.6 �§|)
�(�

§3.5 �þ|��¦{!�§|k)��½

7

�Ý
A =


1
2
3
4

(1 2 3 4
)
§KÝ
A ��r(A) =

A.1 ¶ B.2 ¶ C.3 ¶ D. 4 .

8

e�þ|α1 =

1
1
t

 , α2 =

1
2
1

 , α3 =

1
t
1

���u2§Kt =

A.1 ¶ B.2 ¶ C.1½2 ¶ D.ØU(½.



5�5�ê6

À J K

êÆ�ÚOÆ
�

8¹

§3.1 �5�§
|�,�«L
«

§3.2 n�ê|
�þ�m

§3.3 �þ|�
�5�'��
5Ã'

§3.4 �þ|�
�

§3.5 �þ|�
�¦{!�§
|k)��½

§3.6 �§|)
�(�

§3.5 �þ|��¦{!�§|k)��½

9

�Ý
A =

1
1
1

(1 1 1
)
+

1
2
1

(1 2 1
)
§KÝ
A ��

r(A) =
A.1 ¶ B.2 ¶ C.3 ¶ D. 4 .

10

eÝ
A =

1 1 1
1 1 2
a 2 3

 ��r(A) = 2 §Ka =

A.0 ¶ B.1 ¶ C.2 ¶ D. 3 .



5�5�ê6

À J K

êÆ�ÚOÆ
�

8¹

§3.1 �5�§
|�,�«L
«

§3.2 n�ê|
�þ�m

§3.3 �þ|�
�5�'��
5Ã'

§3.4 �þ|�
�

§3.5 �þ|�
�¦{!�§
|k)��½

§3.6 �§|)
�(�

§3.5 �þ|��¦{!�§|k)��½

9

�Ý
A =

1
1
1

(1 1 1
)
+

1
2
1

(1 2 1
)
§KÝ
A ��

r(A) =
A.1 ¶ B.2 ¶ C.3 ¶ D. 4 .

10

eÝ
A =

1 1 1
1 1 2
a 2 3

 ��r(A) = 2 §Ka =

A.0 ¶ B.1 ¶ C.2 ¶ D. 3 .



5�5�ê6

À J K

êÆ�ÚOÆ
�

8¹

§3.1 �5�§
|�,�«L
«

§3.2 n�ê|
�þ�m

§3.3 �þ|�
�5�'��
5Ã'

§3.4 �þ|�
�

§3.5 �þ|�
�¦{!�§
|k)��½

§3.6 �§|)
�(�

§3.5 �þ|��¦{!�§|k)��½

11

�α1, α2, ..., αm ´n × m Ý
A �11�1m �§òA ²
LÐ�1C�z�
�F/Ý
B §
B �11�1m �
©O�β1, β2, ..., βm §eB ¥¹4�Ì��Ì�¤3��
´β1, β3, β4, βm §Ke�(Ø�Ø�´
A.α1, α3, α4, αm�5Ã'¶
B.α1, α3, α4, αm´α1, α2, ..., αm �4��5Ã'|¶
C. α1, α2, α3, α4�5�'¶
D.α1, α2, α3, α4�U�5�'��U�5Ã',=α1, α2, α3, α4

��5�'5ØU(½.

12

eα1 =


1
2
−1
0

 , α2 =


1
1
0
2

 , α3 =


2
1
1
a

���u2§Ka =

A.2 ¶ B.4 ¶ C.6 ¶ D. 8 .



5�5�ê6

À J K

êÆ�ÚOÆ
�

8¹

§3.1 �5�§
|�,�«L
«

§3.2 n�ê|
�þ�m

§3.3 �þ|�
�5�'��
5Ã'

§3.4 �þ|�
�

§3.5 �þ|�
�¦{!�§
|k)��½

§3.6 �§|)
�(�

§3.5 �þ|��¦{!�§|k)��½

11

�α1, α2, ..., αm ´n × m Ý
A �11�1m �§òA ²
LÐ�1C�z�
�F/Ý
B §
B �11�1m �
©O�β1, β2, ..., βm §eB ¥¹4�Ì��Ì�¤3��
´β1, β3, β4, βm §Ke�(Ø�Ø�´
A.α1, α3, α4, αm�5Ã'¶
B.α1, α3, α4, αm´α1, α2, ..., αm �4��5Ã'|¶
C. α1, α2, α3, α4�5�'¶
D.α1, α2, α3, α4�U�5�'��U�5Ã',=α1, α2, α3, α4

��5�'5ØU(½.

12

eα1 =


1
2
−1
0

 , α2 =


1
1
0
2

 , α3 =


2
1
1
a

���u2§Ka =

A.2 ¶ B.4 ¶ C.6 ¶ D. 8 .



5�5�ê6

À J K

êÆ�ÚOÆ
�

8¹

§3.1 �5�§
|�,�«L
«

§3.2 n�ê|
�þ�m

§3.3 �þ|�
�5�'��
5Ã'

§3.4 �þ|�
�

§3.5 �þ|�
�¦{!�§
|k)��½

§3.6 �§|)
�(�

§3.5 �þ|��¦{!�§|k)��½

13

�α1 =

 0
0
c1

 , α2 =

 0
1
c2

 , α3 =

−11
c3

 , α4 =

 1
−1
c4

§
Ù¥c1, c2, c3, c4 ´?¿~ê§Ke��þ|�5�'�´
A.α1, α2, α3¶B.α1, α2, α4¶C.α1, α3, α4¶D.α2, α3, α4 .

14

�A =


0 1 0 0
0 0 1 0
0 0 0 1
0 0 0 0

 §KA3 ��r(A3) =

A.0 ¶ B.1 ¶ C.2 ¶ D. 3 .



5�5�ê6

À J K

êÆ�ÚOÆ
�

8¹

§3.1 �5�§
|�,�«L
«

§3.2 n�ê|
�þ�m

§3.3 �þ|�
�5�'��
5Ã'

§3.4 �þ|�
�

§3.5 �þ|�
�¦{!�§
|k)��½

§3.6 �§|)
�(�

§3.5 �þ|��¦{!�§|k)��½

13

�α1 =

 0
0
c1

 , α2 =

 0
1
c2

 , α3 =

−11
c3

 , α4 =

 1
−1
c4

§
Ù¥c1, c2, c3, c4 ´?¿~ê§Ke��þ|�5�'�´
A.α1, α2, α3¶B.α1, α2, α4¶C.α1, α3, α4¶D.α2, α3, α4 .

14

�A =


0 1 0 0
0 0 1 0
0 0 0 1
0 0 0 0

 §KA3 ��r(A3) =

A.0 ¶ B.1 ¶ C.2 ¶ D. 3 .



5�5�ê6

À J K

êÆ�ÚOÆ
�

8¹

§3.1 �5�§
|�,�«L
«

§3.2 n�ê|
�þ�m

§3.3 �þ|�
�5�'��
5Ã'

§3.4 �þ|�
�

§3.5 �þ|�
�¦{!�§
|k)��½

§3.6 �§|)
�(�

§3.5 �þ|��¦{!�§|k)��½

15

�α1, α2, α3´�þ|α1, α2, α3, α4, α5 �4��5Ã'|§�
�þ|α1, α2, α3, α4, α5, β ���4§K�5�§|x1α1x2α2 +
x3α3 + x4α4 + x5α5 = β kÃ¡õ).
A.þã�ã´�(�¶ B.þã�ã´�Ø�.

16

�α1, α2, α3´�þ|α1, α2, α3, α4, α5 �4��5Ã'|§�
�þ|α1, α2, α3, α4, α5, β ���3§K�5�§|x1α1x2α2 +
x3α3 + x4α4 + x5α5 = β k��).
A.þã�ã´�(�¶ B.þã�ã´�Ø�.

17

�α1, α2, α3´�þ|α1, α2, α3, α4, α5 �4��5Ã'|§�
�þ|α1, α2, α3, α4, α5, β ���3§K�5�§|x1α1x2α2 +
x3α3 + x4α4 + x5α5 = β kÃ¡õ).
A.þã�ã´�(�¶ B.þã�ã´�Ø�.



5�5�ê6

À J K

êÆ�ÚOÆ
�

8¹

§3.1 �5�§
|�,�«L
«

§3.2 n�ê|
�þ�m

§3.3 �þ|�
�5�'��
5Ã'

§3.4 �þ|�
�

§3.5 �þ|�
�¦{!�§
|k)��½

§3.6 �§|)
�(�

§3.5 �þ|��¦{!�§|k)��½

15

�α1, α2, α3´�þ|α1, α2, α3, α4, α5 �4��5Ã'|§�
�þ|α1, α2, α3, α4, α5, β ���4§K�5�§|x1α1x2α2 +
x3α3 + x4α4 + x5α5 = β kÃ¡õ).
A.þã�ã´�(�¶ B.þã�ã´�Ø�.

16

�α1, α2, α3´�þ|α1, α2, α3, α4, α5 �4��5Ã'|§�
�þ|α1, α2, α3, α4, α5, β ���3§K�5�§|x1α1x2α2 +
x3α3 + x4α4 + x5α5 = β k��).
A.þã�ã´�(�¶ B.þã�ã´�Ø�.

17

�α1, α2, α3´�þ|α1, α2, α3, α4, α5 �4��5Ã'|§�
�þ|α1, α2, α3, α4, α5, β ���3§K�5�§|x1α1x2α2 +
x3α3 + x4α4 + x5α5 = β kÃ¡õ).
A.þã�ã´�(�¶ B.þã�ã´�Ø�.



5�5�ê6

À J K

êÆ�ÚOÆ
�

8¹

§3.1 �5�§
|�,�«L
«

§3.2 n�ê|
�þ�m

§3.3 �þ|�
�5�'��
5Ã'

§3.4 �þ|�
�

§3.5 �þ|�
�¦{!�§
|k)��½

§3.6 �§|)
�(�

§3.5 �þ|��¦{!�§|k)��½

15

�α1, α2, α3´�þ|α1, α2, α3, α4, α5 �4��5Ã'|§�
�þ|α1, α2, α3, α4, α5, β ���4§K�5�§|x1α1x2α2 +
x3α3 + x4α4 + x5α5 = β kÃ¡õ).
A.þã�ã´�(�¶ B.þã�ã´�Ø�.

16

�α1, α2, α3´�þ|α1, α2, α3, α4, α5 �4��5Ã'|§�
�þ|α1, α2, α3, α4, α5, β ���3§K�5�§|x1α1x2α2 +
x3α3 + x4α4 + x5α5 = β k��).
A.þã�ã´�(�¶ B.þã�ã´�Ø�.

17

�α1, α2, α3´�þ|α1, α2, α3, α4, α5 �4��5Ã'|§�
�þ|α1, α2, α3, α4, α5, β ���3§K�5�§|x1α1x2α2 +
x3α3 + x4α4 + x5α5 = β kÃ¡õ).
A.þã�ã´�(�¶ B.þã�ã´�Ø�.



5�5�ê6

À J K

êÆ�ÚOÆ
�

8¹

§3.1 �5�§
|�,�«L
«

§3.2 n�ê|
�þ�m

§3.3 �þ|�
�5�'��
5Ã'

§3.4 �þ|�
�

§3.5 �þ|�
�¦{!�§
|k)��½

§3.6 �§|)
�(�

§3.5 �þ|��¦{!�§|k)��½

18

Pm ��§|¤�n ��5�§|AX = b �XêÝ
�A §
O2Ý
�A §A ���r(A) §A���r(A) §Ke�'u
�5�§|AX = b �Lã�Ø�´
A.er(A) = r(A) �m < n §KAX = b kÃ¡õ)¶
B.er(A) = r(A) = m§KAX = b k��)¶
C.er(A) = r(A) = n§KAX = bk��)¶
D.er(A) = r(A) < n§KAX = bkÃ¡õ)¶



5�5�ê6

À J K

êÆ�ÚOÆ
�

8¹

§3.1 �5�§
|�,�«L
«

§3.2 n�ê|
�þ�m

§3.3 �þ|�
�5�'��
5Ã'

§3.4 �þ|�
�

§3.5 �þ|�
�¦{!�§
|k)��½

§3.6 �§|)
�(�

§3.5 �þ|��¦{!�§|k)��½

19

Pm ��§|¤�n �àg�5�§|AX = 0 �XêÝ

�A §O2Ý
�A §A ���r(A) §A���r(A)§Ke�
'uàg�5�§|AX = 0 �Lã�Ø�´
A.em < n §KAX = 0 kÃ¡õ)¶
B.er(A) = n §KAX = 0 k��)¶
C.er(A) = n §KAX = 0k��)¶
D.em ≥ n §KAX = 0 k��).



5�5�ê6

À J K

êÆ�ÚOÆ
�

8¹

§3.1 �5�§
|�,�«L
«

§3.2 n�ê|
�þ�m

§3.3 �þ|�
�5�'��
5Ã'

§3.4 �þ|�
�

§3.5 �þ|�
�¦{!�§
|k)��½

§3.6 �§|)
�(�

§3.5 �þ|��¦{!�§|k)��½

20

�n��5�§|AX = b�XêÝ
�A§O2Ý
�A§A
���r(A) §A���r(A)§Ke�'u�5�§|AX = b
�Lã�Ø�´
A.er(A) = r(A) =��þ�ê§K�§|AX = bk��)¶
B.er(A) = r(A) < ��þ�ê§K�§|AX = b kÃ¡õ
)¶
C.er(A) < ��þ�ê§K�§|AX = b kÃ¡õ)¶
D.er(A) < r(A) §K�§|AX = b Ã).



5�5�ê6

À J K

êÆ�ÚOÆ
�

8¹

§3.1 �5�§
|�,�«L
«

§3.2 n�ê|
�þ�m

§3.3 �þ|�
�5�'��
5Ã'

§3.4 �þ|�
�

§3.5 �þ|�
�¦{!�§
|k)��½

§3.6 �§|)
�(�

§3.5 �þ|��¦{!�§|k)��½

21

e¡��ã¥§Ø´�5�§|x1α1x2α2 + ...+ xmαm = βk
)�¿�^��´
A.β�±dα1, α2, ..., αm�5LÑ¶
B.�þ|α1, α2, ..., αm, β�±d�þ|α1, α2, ..., αm �5L
Ñ¶
C.�þ|α1, α2, ..., αm�±d�þ|α1, α2, ..., αm, β�5L
Ñ¶
D.�þ|α1, α2, ..., αm�α1, α2, ..., αm, βk�Ó��.

22

e�5�§|


x1 + x2 + x3 = 1
x1 + ax2 + x3 = 2
x1 + 2x2 + x3 = 2

k)§Ka =

A.0 ¶ B.1 ¶ C.2 ¶ D. 3 .



5�5�ê6

À J K

êÆ�ÚOÆ
�

8¹

§3.1 �5�§
|�,�«L
«

§3.2 n�ê|
�þ�m

§3.3 �þ|�
�5�'��
5Ã'

§3.4 �þ|�
�

§3.5 �þ|�
�¦{!�§
|k)��½

§3.6 �§|)
�(�

§3.5 �þ|��¦{!�§|k)��½

21

e¡��ã¥§Ø´�5�§|x1α1x2α2 + ...+ xmαm = βk
)�¿�^��´
A.β�±dα1, α2, ..., αm�5LÑ¶
B.�þ|α1, α2, ..., αm, β�±d�þ|α1, α2, ..., αm �5L
Ñ¶
C.�þ|α1, α2, ..., αm�±d�þ|α1, α2, ..., αm, β�5L
Ñ¶
D.�þ|α1, α2, ..., αm�α1, α2, ..., αm, βk�Ó��.

22

e�5�§|


x1 + x2 + x3 = 1
x1 + ax2 + x3 = 2
x1 + 2x2 + x3 = 2

k)§Ka =

A.0 ¶ B.1 ¶ C.2 ¶ D. 3 .



5�5�ê6

À J K

êÆ�ÚOÆ
�

8¹

§3.1 �5�§
|�,�«L
«

§3.2 n�ê|
�þ�m

§3.3 �þ|�
�5�'��
5Ã'

§3.4 �þ|�
�

§3.5 �þ|�
�¦{!�§
|k)��½

§3.6 �§|)
�(�

§3.5 �þ|��¦{!�§|k)��½

23

�α1 =

1
1
a

 , α2 =

1
a
1

 , α3 =

1
1
1

§Ù¥a ´?¿ê§K�
þ|α1, α2, α3������´
A.0 ¶ B.1 ¶ C.2 ¶ D. 3 .

24

�α1 =

 1
a
−1

 , α2 =

 −11 + a
1

 , α3 =

 2
−1
−2

 §Ù¥a ´?¿
ê§K�þ|α1, α2, α3�������������Ú´
A.1 ¶ B.2 ¶ C.3 ¶ D. 4 .



5�5�ê6

À J K

êÆ�ÚOÆ
�

8¹

§3.1 �5�§
|�,�«L
«

§3.2 n�ê|
�þ�m

§3.3 �þ|�
�5�'��
5Ã'

§3.4 �þ|�
�

§3.5 �þ|�
�¦{!�§
|k)��½

§3.6 �§|)
�(�

§3.5 �þ|��¦{!�§|k)��½

23

�α1 =

1
1
a

 , α2 =

1
a
1

 , α3 =

1
1
1

§Ù¥a ´?¿ê§K�
þ|α1, α2, α3������´
A.0 ¶ B.1 ¶ C.2 ¶ D. 3 .

24

�α1 =

 1
a
−1

 , α2 =

 −11 + a
1

 , α3 =

 2
−1
−2

 §Ù¥a ´?¿
ê§K�þ|α1, α2, α3�������������Ú´
A.1 ¶ B.2 ¶ C.3 ¶ D. 4 .



5�5�ê6

À J K

êÆ�ÚOÆ
�

8¹

§3.1 �5�§
|�,�«L
«

§3.2 n�ê|
�þ�m

§3.3 �þ|�
�5�'��
5Ã'

§3.4 �þ|�
�

§3.5 �þ|�
�¦{!�§
|k)��½

§3.6 �§|)
�(�

§3.5 �þ|��¦{!�§|k)��½

25

Ý
A =

1 b 1
1 2b 1
a 1 1

 ��r(A) = 2 �¿�^�´

A.a = 1 ¶ B.b = 0 ¶ C.a = 1½b = 0 ¶ D. a = 1�b = 0.

26

Ý
A =

1 b 1
1 2b 1
a 1 1

 ��r(A) = 3�¿�^�´

A.a 6= 1 ¶ B.b 6= 0 ¶ C.a 6= 1½b 6= 0 ¶ D. a 6= 1�b 6= 0.



5�5�ê6

À J K

êÆ�ÚOÆ
�

8¹

§3.1 �5�§
|�,�«L
«

§3.2 n�ê|
�þ�m

§3.3 �þ|�
�5�'��
5Ã'

§3.4 �þ|�
�

§3.5 �þ|�
�¦{!�§
|k)��½

§3.6 �§|)
�(�

§3.5 �þ|��¦{!�§|k)��½

25

Ý
A =

1 b 1
1 2b 1
a 1 1

 ��r(A) = 2 �¿�^�´

A.a = 1 ¶ B.b = 0 ¶ C.a = 1½b = 0 ¶ D. a = 1�b = 0.

26

Ý
A =

1 b 1
1 2b 1
a 1 1

 ��r(A) = 3�¿�^�´

A.a 6= 1 ¶ B.b 6= 0 ¶ C.a 6= 1½b 6= 0 ¶ D. a 6= 1�b 6= 0.



5�5�ê6

À J K

êÆ�ÚOÆ
�

8¹

§3.1 �5�§
|�,�«L
«

§3.2 n�ê|
�þ�m

§3.3 �þ|�
�5�'��
5Ã'

§3.4 �þ|�
�

§3.5 �þ|�
�¦{!�§
|k)��½

§3.6 �§|)
�(�

§3.5 �þ|��¦{!�§|k)��½

27

Ý
A =

1 b 1 1
1 2b 1 2
a 1 1 1

 ��r(A) = 2 �¿�^�´

A.

(
a
b

)
=

(
1
0

)
¶ B.

(
a
b

)
=

(
0
1

)
¶

C.

(
a
b

)
=

(
1
1

)
¶ D.

(
a
b

)
=

(
0
0

)
.

28

Ý
A =

−1 0 1 −2
1 −1 0 λ
0 1 −1 λ2

 ��r(A) = 2 �¿�^�´

A.λ = −2 ¶ B.λ = 0 ¶ C.λ = 1 ¶ D.λ2 + λ− 2 = 0 .



5�5�ê6

À J K

êÆ�ÚOÆ
�

8¹

§3.1 �5�§
|�,�«L
«

§3.2 n�ê|
�þ�m

§3.3 �þ|�
�5�'��
5Ã'

§3.4 �þ|�
�

§3.5 �þ|�
�¦{!�§
|k)��½

§3.6 �§|)
�(�

§3.5 �þ|��¦{!�§|k)��½

27

Ý
A =

1 b 1 1
1 2b 1 2
a 1 1 1

 ��r(A) = 2 �¿�^�´

A.

(
a
b

)
=

(
1
0

)
¶ B.

(
a
b

)
=

(
0
1

)
¶

C.

(
a
b

)
=

(
1
1

)
¶ D.

(
a
b

)
=

(
0
0

)
.

28

Ý
A =

−1 0 1 −2
1 −1 0 λ
0 1 −1 λ2

 ��r(A) = 2 �¿�^�´

A.λ = −2 ¶ B.λ = 0 ¶ C.λ = 1 ¶ D.λ2 + λ− 2 = 0 .
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Ý
A =

1 1 b
b 1 b
1 b 1

 ��r(A) = 2 �¿�^�´

A.b = −1 ¶ B.b = 0 ¶ C.b = 1 ¶ D. b2 = 1 .

30

�A =

1 1 a
0 a− 1 0
a 1 1

§A =

1 1 a 1
0 a− 1 0 1
a 1 1 b

 §eA��
�A ��þ�2§=r(A) = r(A) = 2 §Ka+ b =
A.3 ¶ B.1 ¶ C.−1 ¶ D.−3 .
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Ý
A =

1 1 b
b 1 b
1 b 1

 ��r(A) = 2 �¿�^�´

A.b = −1 ¶ B.b = 0 ¶ C.b = 1 ¶ D. b2 = 1 .

30

�A =

1 1 a
0 a− 1 0
a 1 1

§A =

1 1 a 1
0 a− 1 0 1
a 1 1 b

 §eA��
�A ��þ�2§=r(A) = r(A) = 2 §Ka+ b =
A.3 ¶ B.1 ¶ C.−1 ¶ D.−3 .
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1

�η1, η2 ´�àg�5�§|AX = b �ü�ØÓ�)§ξ1, ξ2
´Ù�Ñàg�5�§|AX = 0 �ü�ØÓ�)§Ke�Ø
´�5�§|AX = b �)�´
A.2ξ1 + 3ξ2 + η1 ¶ B.2ξ1 + 3ξ2 + η2 ¶
C.ξ1 + 2η1 − η2 ¶ D. ξ1 + ξ2 + η1 + η2 .

2

�α1 =

 1
−1
0

 , α2 =

 1
0
−1

´àg�5�§|AX = 0 �Ä

:)X§Ke��þ¥Ø´AX = 0 �)�´

A.

 2
−1
−1

 ¶ B.

 2
−2
0

 ¶ C.

−20
2

 ¶ D.

 2
−2
−2

 .
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1

�η1, η2 ´�àg�5�§|AX = b �ü�ØÓ�)§ξ1, ξ2
´Ù�Ñàg�5�§|AX = 0 �ü�ØÓ�)§Ke�Ø
´�5�§|AX = b �)�´
A.2ξ1 + 3ξ2 + η1 ¶ B.2ξ1 + 3ξ2 + η2 ¶
C.ξ1 + 2η1 − η2 ¶ D. ξ1 + ξ2 + η1 + η2 .

2

�α1 =

 1
−1
0

 , α2 =

 1
0
−1

´àg�5�§|AX = 0 �Ä

:)X§Ke��þ¥Ø´AX = 0 �)�´

A.

 2
−1
−1

 ¶ B.

 2
−2
0

 ¶ C.

−20
2

 ¶ D.

 2
−2
−2

 .
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3

e�'uàg�5�§|AX = 0�)�þ5��Lã�Ø�
´
A.AX = 0 �?¿ü)�þ�ÚE´AX = 0 �)�þ¶
B.AX = 0 �?¿��)�þ�ê�E´AX = 0 �)�þ¶
C.AX = 0 kr(A) ��5Ã'�)�þ§Ù¥r(A) ´XêÝ

A ��¶
D.AX = 0 kn − r(A) ��5Ã'�)�þ§Ù¥r(A) ´X
êÝ
A ��§n ���þ��ê.

4

�η1, η2´àg�5�§|AX = 0�Ä:)X§Ke��þ
|α1, α2 Ø´AX = 0 �Ä:)X�´
A.α1 = 2η1, α2 = 2η2 ¶
B.α1 = η1 + η2, α2 = η1 − η2 ¶
C.α1 = η2 − η1, α2 = η1 − η2 ¶
D.α1 = η1 + 2η2, α2 = 2η1 + η2.
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e�'uàg�5�§|AX = 0�)�þ5��Lã�Ø�
´
A.AX = 0 �?¿ü)�þ�ÚE´AX = 0 �)�þ¶
B.AX = 0 �?¿��)�þ�ê�E´AX = 0 �)�þ¶
C.AX = 0 kr(A) ��5Ã'�)�þ§Ù¥r(A) ´XêÝ

A ��¶
D.AX = 0 kn − r(A) ��5Ã'�)�þ§Ù¥r(A) ´X
êÝ
A ��§n ���þ��ê.

4

�η1, η2´àg�5�§|AX = 0�Ä:)X§Ke��þ
|α1, α2 Ø´AX = 0 �Ä:)X�´
A.α1 = 2η1, α2 = 2η2 ¶
B.α1 = η1 + η2, α2 = η1 − η2 ¶
C.α1 = η2 − η1, α2 = η1 − η2 ¶
D.α1 = η1 + 2η2, α2 = 2η1 + η2.
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5

�α1 =

 1
−1
0

 , α2 =

 1
0
−1

´àg�5�§|AX = 0 �Ä

:)X§KAX = 0 �)8�

A.

 k

 1
−1
0

 |k´?¿ê
¶

B.

 k

 1
0
−1

 |k´?¿ê
¶

C.

 k

 1
−1
0

 |k´?¿ê
⋃

 k

 1
0
−1

 |k´?¿ê
 ¶

D.

 k

 1
−1
0

+ l

 1
0
−1

 |k, l´?¿ê
 .



5�5�ê6

À J K

êÆ�ÚOÆ
�

8¹

§3.1 �5�§
|�,�«L
«

§3.2 n�ê|
�þ�m

§3.3 �þ|�
�5�'��
5Ã'

§3.4 �þ|�
�

§3.5 �þ|�
�¦{!�§
|k)��½

§3.6 �§|)
�(�

§3.6 �§|)�(�

6

�àg�5�§|AX = 0 kü�gd��þx3, x4 §

�η1 =


1
−2
1
0

 , η2 =


2
1
0
1

´AX = 0 �Ä:)X§

eη =


a
b
2
−1

 ´AX = 0 ���)§K

(
a
b

)
=

A.

(
2
−1

)
¶ B.

(
0
−5

)
¶ C.

(
−1
2

)
¶ D.

(
−5
0

)
.
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7

�3���þ�àg�5�§|AX = 0 �XêÝ
�

�r(A) = 2 §�η =

−11
1

 ´AX = 0 ���)§

Kα =

ab
c

 ´AX = 0 ���)�¿�^�´

A.a+ b+ c = 0 ¶ B..−a+ b+ c = 0 ¶
C.a = −b = −c ¶ D. a = −b = c .
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8

eàg�5�§|�Ï)�

{
x1 = −x3 + x4

x2 = x3 − x4
§K§�Ä:

)X´

A.


−1
0
1
0

 ,


0
−1
0
1

 ¶ B.


−1
1
1
0

 ,


0
−1
0
1

 ¶

C.


−1
0
1
0

 ,


1
−1
0
1

 ¶ D.


−1
1
1
0

 ,


1
−1
0
1

 .
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9

�4���þ�àg�5�§|AX = 0 �XêÝ
�
�r(A) = 0§�x3, x4´Ùgd��þ§Ke�'uAX = 0�
Lã�Ø�´
A.AX = 0�Ä:)X¥¹k2��5Ã'�)¶
B.�gd��þx3, x4 ��0�§KAX = 0�)¥x1, x2��
�0 ¶

C.�

(
x3

x4

)
©O�

(
−1
1

)
,

(
1
−1

)
§¤���ü�)Ò´AX =

0�Ä:)X¶
D.AX = 0¥���þx1, x2 dgd��þx3, x4 ��(
½.=AX = 0 �?¿ü)§eéA�gd��þ����
Ó§Kü�)�Ó.
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10

�A´��4 × 5 Ý
§�A ��r(A) = 2 §Kàg�5�§
|AX = 0 �Ä:)X¥¤¹)��ê´
A.1 ¶ B.2 ¶ C.3 ¶ D. 4 .

11

�Ý
A ²LÐ�1C�z�

1 1 0 −1
0 0 1 −1
0 0 0 0

 §Kàg�5
�§|AX = 0 �Ä:)X�

A.


1
0
1
0

 ,


1
0
1
1

¶ B.


−1
1
0
0

 ,


1
0
1
1

¶

C.


1
1
0
−1

 ,


0
0
1
−1

¶ D.


1
1
0
0

 ,


0
0
1
−1

 .
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10

�A´��4 × 5 Ý
§�A ��r(A) = 2 §Kàg�5�§
|AX = 0 �Ä:)X¥¤¹)��ê´
A.1 ¶ B.2 ¶ C.3 ¶ D. 4 .

11

�Ý
A ²LÐ�1C�z�

1 1 0 −1
0 0 1 −1
0 0 0 0

 §Kàg�5
�§|AX = 0 �Ä:)X�

A.


1
0
1
0

 ,


1
0
1
1

¶ B.


−1
1
0
0

 ,


1
0
1
1

¶

C.


1
1
0
−1

 ,


0
0
1
−1

¶ D.


1
1
0
0

 ,


0
0
1
−1

 .
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�Ý
A²LÐ�1C�z�

1 1 0 −1
0 0 1 −1
0 0 0 0

§KØU��à
g�5�§|AX = 0 gd��þ�´
A.x3, x4¶ B.x2, x4¶ C.x1, x4¶ D.x2, x3.

13

��àg�5�§|AX = b k��)γ0 §�Ù�Ñàg
�5�§|AX = 0 kÄ:)Xη1, η2§Ke��þ¥§Ø
´AX = b �)�´
A.η1 + η2 + γ0 ¶ B.2η1 − 3η2 + γ0 ¶
C.3η1 + 2η2 − γ0 ¶ D.3(η1 + γ0)− 2(η2 + γ0).
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�Ý
A²LÐ�1C�z�

1 1 0 −1
0 0 1 −1
0 0 0 0

§KØU��à
g�5�§|AX = 0 gd��þ�´
A.x3, x4¶ B.x2, x4¶ C.x1, x4¶ D.x2, x3.

13

��àg�5�§|AX = b k��)γ0 §�Ù�Ñàg
�5�§|AX = 0 kÄ:)Xη1, η2§Ke��þ¥§Ø
´AX = b �)�´
A.η1 + η2 + γ0 ¶ B.2η1 − 3η2 + γ0 ¶
C.3η1 + 2η2 − γ0 ¶ D.3(η1 + γ0)− 2(η2 + γ0).
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14

�γ1, γ2´�àg�5�§|AX = b�ü��5Ã'�
)§η1, η2´Ù�Ñàg�5�§|AX = 0�Ä:)X§K
e�(Ø�Ø�´
A.γ1, η1, η2�5Ã'¶ B. γ2, γ2 + η1, γ2 + η2�5Ã'¶
C. γ1 − γ2, η1, η2�5Ã'¶ D.γ1 + γ2, η1, η2�5Ã'.

15

�γ1, γ2, γ3 ´�àg�5�§|AX = b�n�)�þ§K|
Ük1γ1 + k2γ2 + k3γ3E´AX = b�)�þ�¿�^�´
A.k1, k2, k3Ø��"¶
B.k1 = 1, k2 = k3 = 0½k2 = 1, k1 = k3 = 0½k1 = k2 =
0, k3 = 1¶
C.k1 + k2 + k3 = 1¶
D. k1 = k2 = k3 =

1
3
.
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14

�γ1, γ2´�àg�5�§|AX = b�ü��5Ã'�
)§η1, η2´Ù�Ñàg�5�§|AX = 0�Ä:)X§K
e�(Ø�Ø�´
A.γ1, η1, η2�5Ã'¶ B. γ2, γ2 + η1, γ2 + η2�5Ã'¶
C. γ1 − γ2, η1, η2�5Ã'¶ D.γ1 + γ2, η1, η2�5Ã'.

15

�γ1, γ2, γ3 ´�àg�5�§|AX = b�n�)�þ§K|
Ük1γ1 + k2γ2 + k3γ3E´AX = b�)�þ�¿�^�´
A.k1, k2, k3Ø��"¶
B.k1 = 1, k2 = k3 = 0½k2 = 1, k1 = k3 = 0½k1 = k2 =
0, k3 = 1¶
C.k1 + k2 + k3 = 1¶
D. k1 = k2 = k3 =

1
3
.
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�Ý
A = (aij)3×4 ��r(A) = 2 §�

A


1 −1 2 −2
−1 1 −2 2
0 1 −1 1
1 0 1 −1

 = (0)3×4 §(0)3×4 �3 × 4 �"Ý


.Ke�¤��þ|§Ø´AX = 0 �Ä:)X�´

A.


1
−1
0
1

 ,


−1
1
1
0

 ¶ B.


−1
1
1
0

 ,


2
−2
−1
1

 ¶

C.


2
−2
−1
1

 ,


−2
2
1
−1

 ¶ D.


1
−1
0
1

 ,


−2
2
1
−1

 .
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�àg�5�§|AX = 0 ��àg�5�§|AX = b k�
Ó�XêÝ
§Ke�'u§�)�m�'XLãØ�(�´
A.AX = b �ü)�þ��´AX = 0 �)�þ¶
B.AX = 0 �?�)�þ�AX = b ?�)�þ�Ú´AX = b
�)�þ¶
C.eAX = b kÃ¡õ)§KAX = 0 k�")¶
D.eAX = 0 k�")§KAX = b kÃ¡õ).
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��5�§|AX = b �O2Ý
A ²LÐ�1C�z�1 −1 0 −1 2
0 0 1 1 3
0 0 0 0 0

§Ke�LãØ�(�´
A.AX = b k��)�þγ0 =


−2
3
0
0

¶

B.AX = bk��)�þγ0 =


−2
0
3
0

¶
C.x3, x4ØUÓ���AX = 0�gd��þ¶

D.AX = 0�Ä:)X�


1
1
0
0

 ,


1
0
−1
1

.
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�α1, α2, α3, α4´Ý
A���þ§eα1, α2 �5Ã'§
�α3 = 2α1 + 3α2, α4 = α1 − 2α2§
�þβ = α1 − α2 +
α3 − α4§Ke�'u�5�§|)�Lã�Ø�´

A.AX = βk��)�þ


1
−1
1
−1

¶

B.AX = 0�Ä:)X�


2
3
−1
0

 ,


1
−2
0
−1

¶
C.AX = β�Ï)´

{
x1 = 2− 2x3 − x4

x2 = 4− 3x3 + 2x4
¶

D.AX = 0�Ï)´

{
x1 = 2x3 + x4

x2 = 3x3 − 2x4
.
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20

�AX = 0�XêÝ
��r(A) = 3 §�A ´��4× 6 Ý
§
KAX = 0�Ä:)X¥¹k�5Ã'�)��ê�
A.2 ¶ B.3 ¶ C.4 ¶ D.6.

21

�A =

1 2 −1 −2
1 3 −1 −3
2 5 −2 −5

 §KAX = 0 �Ä:)X´

A.


1
1
1
1

 ,


1
0
0
1

 ¶ B.


1
0
1
0

 ,


0
1
0
1

 ¶

C.


1
−1
1
−1

 ,


−1
1
−1
1

 ¶ D.


1
−2
1
−2

 ,


0
1
1
0

 .
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�AX = 0�XêÝ
��r(A) = 3 §�A ´��4× 6 Ý
§
KAX = 0�Ä:)X¥¹k�5Ã'�)��ê�
A.2 ¶ B.3 ¶ C.4 ¶ D.6.
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�A =

1 2 −1 −2
1 3 −1 −3
2 5 −2 −5

 §KAX = 0 �Ä:)X´

A.


1
1
1
1

 ,


1
0
0
1

 ¶ B.


1
0
1
0

 ,


0
1
0
1

 ¶

C.


1
−1
1
−1

 ,


−1
1
−1
1

 ¶ D.


1
−2
1
−2

 ,


0
1
1
0

 .
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�A =

1 1 1 1
4 3 5 −1
a 1 3 −b

 �AX = 0 �Ä:)X¥¹kü�)

�þ§K

(
a
b

)
=

A.

(
1
2

0

)
¶ B.

(
1
1
2

)
¶ C.

(
3
2

1

)
¶ D.

(
2
3

)
.

23

�η1, η2, η3´�àg�5�§|AX = b �n�)�þ§KX
e¤���þ|Ü¥§´AX = 2b )�þ�´
A.η1 + η2 + η3 ¶ B.2η1 + η2 − η3 ¶
C.2η1 − η2 − η3 ¶ D.3η1 + η2 − 3η3 .
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�A =

1 1 1 1
4 3 5 −1
a 1 3 −b

 �AX = 0 �Ä:)X¥¹kü�)

�þ§K

(
a
b

)
=

A.

(
1
2

0

)
¶ B.

(
1
1
2

)
¶ C.

(
3
2

1

)
¶ D.

(
2
3

)
.

23

�η1, η2, η3´�àg�5�§|AX = b �n�)�þ§KX
e¤���þ|Ü¥§´AX = 2b )�þ�´
A.η1 + η2 + η3 ¶ B.2η1 + η2 − η3 ¶
C.2η1 − η2 − η3 ¶ D.3η1 + η2 − 3η3 .
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24

�A´2 × 3 �Ý
§�A ��r(A) = 2 §eAX = b k)�

þη1, η2 §�η1 =

1
2
1

 , η1 + η2 =

 1
−1
1

§
KAX = 0 �Ä:)X�

A.

 0
−3
0

 ¶ B.

2
1
2

 ¶ C.

1
5
1

 ¶ D.

1
2
1

 ,

 1
−1
1

 .

25

�A´3× 4 �Ý
�A ��r(A) = 2 §�AX = b k�5Ã'
�)�þη1, η2, η3§Ke�¤��þ|¥§AX = 0 �Ä:)
X´
A.η1 + η2, η1 + η3 ¶ B.η1 − η2, η1 − η3 ¶
C.η1 − η2 + η3, η1 + η2 − η3 ¶ D. η1, η2 .
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�A´2 × 3 �Ý
§�A ��r(A) = 2 §eAX = b k)�

þη1, η2 §�η1 =

1
2
1

 , η1 + η2 =

 1
−1
1

§
KAX = 0 �Ä:)X�

A.

 0
−3
0

 ¶ B.

2
1
2

 ¶ C.

1
5
1

 ¶ D.

1
2
1

 ,

 1
−1
1

 .

25

�A´3× 4 �Ý
�A ��r(A) = 2 §�AX = b k�5Ã'
�)�þη1, η2, η3§Ke�¤��þ|¥§AX = 0 �Ä:)
X´
A.η1 + η2, η1 + η3 ¶ B.η1 − η2, η1 − η3 ¶
C.η1 − η2 + η3, η1 + η2 − η3 ¶ D. η1, η2 .
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26

�A´3× 4 �Ý
�A ��r(A) = 2§�AX = b k�5Ã'
�)�þη1, η2, η3§KAX = b �)�þ8£�Ü)¤´
A.
{
k1η1 + k2η2 + k3η3|k1, k2, k3´?¿ê

}
¶

B.
{
η1 + k1η2 + k2η3|k1, k2´?¿ê

}
¶

C.
{
k1η1 + k2η2 + (1− k1 − k2)η3|k1, k2´?¿ê

}
¶

D.
{
k1η1 + k2(η1 − η2) + k3(η1 − η3)|k1, k2, k3´?¿ê

}
.

27

�A´3×4�Ý
�A��r(A) = 2§�AX = bk�5Ã'�
)�þη1, η2, η3 §KAX = b�)�þ8£�Ü)¤�±L«�{
k1η1 + k2η2 + k3η3|k1, k2, k3´?¿ê§�k1 + k2 + k3 = 1

}
.

A.þã�ã´�(�¶ B.þã�ã´�Ø�.
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�A´3× 4 �Ý
�A ��r(A) = 2§�AX = b k�5Ã'
�)�þη1, η2, η3§KAX = b �)�þ8£�Ü)¤´
A.
{
k1η1 + k2η2 + k3η3|k1, k2, k3´?¿ê

}
¶

B.
{
η1 + k1η2 + k2η3|k1, k2´?¿ê

}
¶

C.
{
k1η1 + k2η2 + (1− k1 − k2)η3|k1, k2´?¿ê

}
¶

D.
{
k1η1 + k2(η1 − η2) + k3(η1 − η3)|k1, k2, k3´?¿ê

}
.

27

�A´3×4�Ý
�A��r(A) = 2§�AX = bk�5Ã'�
)�þη1, η2, η3 §KAX = b�)�þ8£�Ü)¤�±L«�{
k1η1 + k2η2 + k3η3|k1, k2, k3´?¿ê§�k1 + k2 + k3 = 1

}
.

A.þã�ã´�(�¶ B.þã�ã´�Ø�.
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�A ´3 × 3 �Ý
�A ��r(A) = 2 §��§|AX = 0 k

���")

−10
1

§Kb = 0 ´�þη =

 a
b
−a

 �AX = 0 �

)�þ�
A.¿©��7�^�¶ B.7���¿©^�¶
C.¿©7�^�¶ D.QØ´¿©^�§�Ø´7�^�.

29

�A´3× 3 �Ý
�A ��r(A) = 2 §��§|AX = 0k�

��")

−11
1

§Ka + b = 0´�þη =

ab
c

�AX = 0�)

�þ�
A.¿©��7�^�¶ B.7���¿©^�¶
C.¿©7�^�¶ D.QØ´¿©^�§�Ø´7�^�.
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�A ´3 × 3 �Ý
�A ��r(A) = 2 §��§|AX = 0 k

���")

−10
1

§Kb = 0 ´�þη =

 a
b
−a

 �AX = 0 �

)�þ�
A.¿©��7�^�¶ B.7���¿©^�¶
C.¿©7�^�¶ D.QØ´¿©^�§�Ø´7�^�.

29

�A´3× 3 �Ý
�A ��r(A) = 2 §��§|AX = 0k�

��")

−11
1

§Ka + b = 0´�þη =

ab
c

�AX = 0�)

�þ�
A.¿©��7�^�¶ B.7���¿©^�¶
C.¿©7�^�¶ D.QØ´¿©^�§�Ø´7�^�.
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30

�A´3× 3 �Ý
�A ��r(A) = 2 §��§|AX = 0k�

��")

−11
1

§Ka + b = 0´�þη =

 a
b
−a

�AX = 0�

)�þ�
A.¿©��7�^�¶ B.7���¿©^�¶
C.¿©7�^�¶ D.QØ´¿©^�§�Ø´7�^�.

31

�A =

1 1 a
0 a− 1 0
a 1 1

 , β =

1
1
b

§��5�§|AX = β k

ü�ØÓ�)§K

(
a
b

)
=

A.

(
1
2

)
¶ B.

(
−1
−2

)
¶ C.

(
2
1

)
¶ D.

(
−2
−1

)
.
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�A´3× 3 �Ý
�A ��r(A) = 2 §��§|AX = 0k�

��")

−11
1

§Ka + b = 0´�þη =

 a
b
−a

�AX = 0�

)�þ�
A.¿©��7�^�¶ B.7���¿©^�¶
C.¿©7�^�¶ D.QØ´¿©^�§�Ø´7�^�.
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�A =

1 1 a
0 a− 1 0
a 1 1

 , β =

1
1
b

§��5�§|AX = β k

ü�ØÓ�)§K

(
a
b

)
=

A.

(
1
2

)
¶ B.

(
−1
−2

)
¶ C.

(
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1

)
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(
−2
−1

)
.
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A.x4, x5, x6 ¶ B.x1, x3, x5 ¶ C.x2, x4, x6 ¶ D.x2, x3, x6 .
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�àg�5�§|AX = 0 �Ä:)X�α1, α2 §eβ1 =
α1 − α2, β2 = α1 + kα2§Kβ1, β2E´AX = 0�Ä:)X�¿
�^�´
A.k 6= 0 ¶ B. k 6= −1¶ C.k 6= 1 ¶ D.k 6= 2 .
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�A �4 × 4��
§�A ��r(A) = 3 §eη1, η2´AX = 0
�ü�ØÓ)�þ§k �?¿~ê§KAX = 0 �Ï)´
A.kη1 ¶ B. kη2¶ C.k(η1 + η2) ¶ D.k(η1 − η2) .
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�A ´3×4 Ý
�A��r(A) = 3 §eη1, η2, η3 ´AX = b �

n�)�þ§�η1 =


1
2
3
4

 , η2 + η3 =


0
1
2
3

§k �?¿~ê§
KAX = b �Ï)�

A.


1
2
3
4

+ k


1
1
1
1

¶ B.


1
2
3
4

+ k


0
1
2
3

¶

C.


1
2
3
4

+ k


2
3
4
5

¶ D.


1
2
3
4

+ k


3
4
5
6

.
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�η1, η2, η3Ñ´AX = b �)�þ§K3η1− 5η2 +2η3 ´AX =
0���)�þ.
A.þã�ã´�(�¶ B.þã�ã´�Ø�.

40

�η1, η2, η3 ´Ùg�§|AX = 0 Ä:)X§η´�àg�§
|AX = b���)�þ§Kη1, η2, η3, η �½�5Ã'.
A.þã�ã´�(�¶ B.þã�ã´�Ø�.
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Thank you!
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