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�α =

0@a1a2
a3

1A , β =

0@b1b2
b3

1A , γ =

0@c1c2
c3

1A 2 F 3��5Ã'§Ke

��þ|¥Ø�½�5Ã'�´

A.α1 =

0BB@
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a1
a2
a3

1CCA , β1 =

0BB@
b1
l
b2
b3

1CCA , γ1 =

0BB@
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c2
m
c3

1CCA¶

B.α2 =

0BB@
a1
k
a2
a3

1CCA , β2 =

0BB@
b1
l
b2
b3

1CCA , γ2 =

0BB@
c1
m
c2
c3

1CCA ¶

C.α3 =

0BB@
a1
a2
k
a3

1CCA , β3 =

0BB@
b1
b2
l
b3

1CCA , γ3 =

0BB@
c1
c2
m
c3

1CCA ¶
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D.α4 =

0BBBBBBB@

k
a1
a2
a1
a2
a3

1CCCCCCCA
, β4 =

0BBBBBBB@

b1
l
b2
b1
b2
b3

1CCCCCCCA
, γ4 =

0BBBBBBB@

c1
c2
m
c1
c2
c3

1CCCCCCCA
.
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�α1, α2 2 F 3 �β1 = 2α1 � α2, β2 = α1 + α2,
β2 = �α1 + α2 §K�þ|β1, β2, β3

A.�5�'¶
B.�kα1, α2�5�'�§β1, β2, β3â�5�'¶
C.�5Ã'¶
D.�kα1, α2 �5Ã'�§β1, β2, β3â�5Ã'.
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D.α4 =

0BBBBBBB@

k
a1
a2
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a2
a3

1CCCCCCCA
, β4 =

0BBBBBBB@

b1
l
b2
b1
b2
b3

1CCCCCCCA
, γ4 =

0BBBBBBB@

c1
c2
m
c1
c2
c3

1CCCCCCCA
.
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�α1, α2 2 F 3 �β1 = 2α1 � α2, β2 = α1 + α2,
β2 = �α1 + α2 §K�þ|β1, β2, β3

A.�5�'¶
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n��þα1 6= 0§α2ØUdα1�5L«§α3ØUdα1§α2�5
L«´α1§α2§α3 �5Ã'�
A.¿©��7�^�¶ B.7���¿©^�¶
C.¿©7�^�¶ D.QØ´¿©^�§�Ø´7�^�.
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�α1, α2, β 2 F 3 §Kα1 + β§α2 + β�5Ã'´α1, α2, β�5
Ã'�
A.¿©��7�^�¶ B.7���¿©^�¶
C.¿©7�^�¶ D.QØ´¿©^�§�Ø´7�^�.
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n��þα1 6= 0§α2ØUdα1�5L«§α3ØUdα1§α2�5
L«´α1§α2§α3 �5Ã'�
A.¿©��7�^�¶ B.7���¿©^�¶
C.¿©7�^�¶ D.QØ´¿©^�§�Ø´7�^�.
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�α1, α2, β 2 F 3 §Kα1 + β§α2 + β�5Ã'´α1, α2, β�5
Ã'�
A.¿©��7�^�¶ B.7���¿©^�¶
C.¿©7�^�¶ D.QØ´¿©^�§�Ø´7�^�.
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��þ|α1, α2, α3, α4 2 F 4 ��5Ã'§Ke�¤��þ|
¥�5�'�´
A.α1 + α2, α2, α3, α4¶
B.α1 + α2, α2 + α3, α3, α4¶
C.α1 + α2, α2 + α3, α3 + α4, α4¶
D.α1 + α2, α2 + α3, α3 + α4, α4 + α1.
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�α1, α2, α3, β 2 F 4§α1, α2, α3�5Ã'�βØUdα1, α2, α3

�5LÑ§Ke�¤��þ|¥�5�'�´
A.α1, α2, α3, β ¶
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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��þ|α1, α2, α3, α4 2 F 4 ��5Ã'§Ke�¤��þ|
¥�5�'�´
A.α1 + α2, α2, α3, α4¶
B.α1 + α2, α2 + α3, α3, α4¶
C.α1 + α2, α2 + α3, α3 + α4, α4¶
D.α1 + α2, α2 + α3, α3 + α4, α4 + α1.
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�α1, α2, α3, β 2 F 4§α1, α2, α3�5Ã'�βØUdα1, α2, α3

�5LÑ§Ke�¤��þ|¥�5�'�´
A.α1, α2, α3, β ¶
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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�α1, α2, α3, β 2 F 4 §α1, α2, α3 �5Ã'
�β = α1 + α2 + α3 §Ke�¤��þ|¥�5�'�´
A.α1 + β, α2 + β, α3 + β ¶ B.α1 � β, α2 + β, α3 � β ¶
C.α1 � β, α2 � β, α3 � β ¶ D.α1 + β, α2 � β, α3 + β .

51

�α1, α2, α3, β 2 F 4§α1, α2, α3�5Ã'�β = α1+α2+α3§
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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�α1, α2, α3, β 2 F 4�β = α1 + α2 + α3§Kα1, α2, α3 �5Ã
'´α1 � β, α2 � β, α3 � β�5Ã'�
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'.

54

n ��þ|α1, α2, ..., αs (s � 2)�5�'�¿�^�´
A.α1, α2, ..., αs¥��k��"�þ¶
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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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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n ��þ|α1, α2, ..., αs (s � 2)�5�'�¿�^�´
A.α1, α2, ..., αs¥��k��"�þ¶
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 =

0BB@
1
a
1
1

1CCA , α2 =

0BB@
1
b
1
0

1CCA , α3 =

0BB@
1
c
0
0

1CCA Ñ´�5Ã'�.

A.þã�ã´�(�¶ B.þã�ã´�Ø�.
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1

�α1, α2, α3, α4 2 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 2 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 2 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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�α1, α2, α3, α4 2 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 2 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 2 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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�α1, α2, α3, α4 2 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 2 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 2 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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§3.5 �þ|�
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4

�α1, α2, α3, α4, α5 2 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 2 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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�α1, α2, α3, α4 2 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 2 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.

8

�α1, α2, α3, α4 2 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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�α1, α2, α3, α4 2 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 2 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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�α1, α2, α3, α4 2 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 .
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A.α1, α2, α3 �5Ã'¶ B.γ1, γ2, γ3, γ4 �5Ã'¶
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�F n¥��þ|α1, α2, ..., αs�±dβ1, β2, ..., βt �5LÑ§
�β1, β2, ..., βt �±dγ1, γ2, ..., γm �5LÑ§eα1, α2, ..., αs

���a1 §�þ|β1, β2, ..., βt ���a2 §�þ|γ1, γ2, ..., γm
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C.a1 > a2 > a3 ¶ D. a1 � a2 � a3 .
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A.e�þ|α1, α2, α3 �5Ã'§�β1, β2, β3���2§
Kα1, α2, α3ØUdβ1, β2, β3�5LÑ¶
B.�þ|α1, α2, ..., αs ���3§KÙ?¿3��5Ã'��þ
�¤�Ü©|Ñ´§�4��5Ã'|¶
C.�þ|α1, α2, ..., αs¥?¿4��þ�¤�Ü©|Ñ�5�
'§Kα1, α2, ..., αs���3¶
D.�þ|α1, α2, ..., αs¥?¿3��þ�¤�Ü©|Ñ�5Ã
'§Kα1, α2, ..., αs�����3.
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F n¥��þ|α1, α2, ..., αs ¥?¿ü��þ�¤��þ|Ñ�
5Ã'´�þ|α1, α2, ..., αs ���u2�
A.¿©��7�^�¶ B.7���¿©^�¶
C.¿©7�^�¶ D.QØ´¿©^�§�Ø´7�^�.
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A.α1, α2, α3¶B.α1, α2, β1¶C.α1, α2, β2¶D. α1, α2, β3 .
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��þ|α1, α2, α3, α4���2§β1, β2, β3, β4���1§
α1 + β1, α2 + β2, α3 + β3, α4 + β4 ���r §K
A.r = 1 ¶ B.r = 2 ¶ C.r = 3 ¶ D.r � 3 .
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�A ��þ�2§=r(A) = r(A) = 2 §Ka+ b =
A.3 ¶ B.1 ¶ C.�1 ¶ D.�3 .
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1A´àg�5�§|AX = 0 �Ä
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0@�20
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�
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�
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x1 = �x3 + x4

x2 = x3 � x4
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)X´
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0BB@
�1
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1
0

1CCA ,

0BB@
0
�1
0
1

1CCA ¶ B.

0BB@
�1
1
1
0

1CCA ,

0BB@
0
�1
0
1

1CCA ¶

C.

0BB@
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0
1
0

1CCA ,
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1
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1CCA ¶ D.

0BB@
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0
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1CCA .
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Lã�Ø�´
A.AX = 0�Ä:)X¥¹k2��5Ã'�)¶
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�
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Ó§Kü�)�Ó.
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A.1 ¶ B.2 ¶ C.3 ¶ D. 4 .

11

�Ý
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0
1
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1CCA .
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A²LÐ�1C�z�
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0 0 0 0
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A.x3, x4¶ B.x2, x4¶ C.x1, x4¶ D.x2, x3.
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��àg�5�§|AX = b k��)γ0 §�Ù�Ñàg
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A.η1 + η2 + γ0 ¶ B.2η1 � 3η2 + γ0 ¶
C.3η1 + 2η2 � γ0 ¶ D.3(η1 + γ0)� 2(η2 + γ0).
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1 �1 2 �2
�1 1 �2 2
0 1 �1 1
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Ó�XêÝ
§Ke�'u§�)�m�'XLãØ�(�´
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D.eAX = 0 k�")§KAX = b kÃ¡õ).
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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

0BB@
1
�1
1
�1

1CCA¶

B.AX = 0�Ä:)X�

0BB@
2
3
�1
0

1CCA ,

0BB@
1
�2
0
�1

1CCA¶
C.AX = β�Ï)´

�
x1 = 2� 2x3 � x4

x2 = 4� 3x3 + 2x4
¶

D.AX = 0�Ï)´

�
x1 = 2x3 + x4

x2 = 3x3 � 2x4
.



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 �§|)
�(�

x3:6 �§|)�(�

20

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