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0 1 0
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¶B.

2 0 0
0 1 0
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2 1 0
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1 1 0
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§�−1, 2, 4´Ý
A�n�ØÓA��§
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��2k��A��þη3§áuA��4k��A��þη4§±
§����¤Ý
P =
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η4 η1 η3 η2
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§KP−1AP =
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−1 0 0 0
0 −1 0 0
0 0 2 0
0 0 0 4
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−1 0 0 0
0 2 0 0
0 0 −1 0
0 0 0 4

¶

C.


4 0 0 0
0 −1 0 0
0 0 2 0
0 0 0 −1

¶ D.


2 0 0 0
0 −1 0 0
0 0 4 0
0 0 0 −1
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�A´n � � 
 §λ1, λ2, ..., λm´ Ý 
A�m� Ø Ó A �
�§η1, η2, ..., ηm´©Oáuùm�A���A��þ§
Kη1, η2, ..., ηm �½�5Ã'.
A.þã�ã´�(�¶ B.þã�ã��Ø�.
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�λ0 = 2´Ý
A���A���η1, η2 ´àg�5�§
|(2I −A)X = 0�Ä:)X§KÝ
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ÜA��þ´
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kη1|∀k 6= 0

}
¶
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kη2|∀k 6= 0
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D.
{
k1η1 + k2η2|k1, k2�Ø�0

}
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�A =

(
1 2
−1 4

)
§Xe·��Ño�·K§

�A�A�õ�ª�(λ−2)(λ−3)§Akü�ØÓ�A��λ1 =
2, λ2 = 3¶

�η1 =

(
2
1

)
´áuA��λ1 = 2�A��þ§η2 =

(
1
1

)
´á

uA��λ2 = 3�A��þ¶
�Ý
A�±é�z¶

�PP =

(
1 2
1 1

)
§KP−1AP =

(
2 0
0 3

)
.

Ù¥�(��ê´
A.4�¶ B.3�¶C.2�¶D.1�.
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�A1 =

1 0 0
0 −2 0
0 0 3

 , A2 =

1 0 1
0 3 0
1 0 −2

 ,

A3 =

3 −1 0
0 1 −1
0 0 −2

 , A4 =

0 −2 0
0 0 3
1 0 0

§
KÙ¥�Ý
A =

−2 0 0
0 1 0
0 0 3

�q�´
A.A1ÚA2¶ B.A3ÚA4 ¶ C.A1ÚA3 ¶ D. A2ÚA4 .
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�A =

1 1 −1
0 2 1
0 0 3

§KA�½�qué�/Ý
§ù´Ï�
A.Ý
A´þn�/Ý
§n�/Ý
Ñ�qué�/Ý
¶
B.Ý
A�é����pØ�Ó§é��ØÓ�Ý
�½�q
ué�/Ý
¶
C.Ý
A´é��ØÓ�3��
§é��ØÓ�3��
�½
�qué�/Ý
¶
D.é��pØ�Ó�n�n�/Ý
�½kn�pØ�Ó�A�
�§l�½�qué�/Ý
.
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�A =

0 1 0
1 0 1
0 1 0

 §KA�A�õ�ª�
A.λ3 − λ¶ B.λ3 + λ ¶ C.λ3 − 2λ ¶ D. λ3 + 2λ .
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√
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√
2 .

14

�A´3��
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A =
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−1
1
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−1
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¶ D.
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3
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)
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−2 0 0
−1 1 1
−4 0 2
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§KÝ
A =

A.

0 1 −2
1 0 0
0 1 2

¶ B.

− 1
2

0 1
2

0 1 0
3
2

0 − 1
2

 ¶
C.

0 1 1
1 0 0
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en��
A��r(A) < n §KÝ
A�½k0A��.ù´Ï�
A.�r(A) < n�Ý
A�½k����0�1§¤±kA�
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B.�r(A) < n�Ý
A �½kü1��éA¤'~§¤±kA
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C.�r(A) < n ��3n��"�þX0§¦�AX0 = 0 = 0X0
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1 1
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§�A1�B1 �q§A2�B2 �
q§K
A.A1 +A2�B1 +B2 �q¶
B.A1A2�B1B2�q¶
C.A1 +AT2�B1 +BT

2�q¶

D.©¬Ý


(
A1 0
0 A2
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�©¬Ý
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B1 0
0 B2

)
�q.
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�α =


a1
a2
...
am

 , β =


b1
b2
...
bm

´¢ê�þ�ü�m��þ§@
o§a1b1 + a2b2 + · · ·+ ambm = 0´�þα��þβ���
A.¿©��7�^�¶ B.7���¿©^�¶
C.¿©7�^�¶ D.QØ´¿©^�§�Ø´7�^�.
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e�¤��þ¥§Ø´ü �þ�´

A. 1√
2
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−1
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1
2
1
2
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�A´��3�¢é¡Ý
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A©OáuA�
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A.�þα, β�5Ã'¶ B.�þα, β��¶
C.�þα, β�SÈ(α, β) = 6¶ D.βTAα = 0.

4

�P´±η1, η2, η3���þ|�3���Ý
§Ke�(Ø�Ø
�´

A.P Tη1 =

1
0
0

¶ B.ηT2 P =
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0 1 0

)
¶

C.ηT2 η2 = 1 ¶ D. ηT1 η3 = 1 .
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�α1, α2, α3´�5Ã'�n�¢�þ§éÙ?1��A��
z§A�β1 = α1§�β2, β3©O´
A.α2 − (α2,β1)

(β1,β1)
β1, α3 − (α2,β1)

(β1,β1)
β1 − (α3,β2)

(β2,β2)
β2¶

B.α2 − (α2,β1)

(β1,β1)
β1, α3 − (α3,β1)

(β1,β1)
β1 − (α3,β2)

(β2,β2)
β2 ¶

C.α2 +
(α2,β1)

(β1,β1)
β1, α3 − (α3,β1)

(β1,β1)
β1 +

(α3,β2)

(β2,β2)
β2 ¶

D.α2 − (α2,β1)

(β1,β1)
β1, α3 +

(α3,β1)

(β1,β1)
β1 − (α3,β2)

(β2,β2)
β2 .
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6

�3�¢é¡Ý
Akn�ØÓ�A��−1, 1, 2§�áu§�

�A��þ©O´

−10
1

 ,

1
0
1

 ,

0
2
0

§P
P =

−1 1 0
0 0 2
1 1 0

 , Q =

−
1√
2

1√
2

0

0 0 1
1√
2

1√
2

0

 ,

D =

−1 0 0
0 1 0
0 0 2

§Ke�(Ø�Ø�´
A.Ý
AÜÓué�
D¶
B.P���þ|¥��þüü��§¤±PP T´é�
¶
C.P TAP = D¶
D.QTAQ = D.
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�η1, η2, η3´3�¢é¡Ý
A ©OáuA��−1§1§2�A
��þ§eηT1 η1 = ηT2 η2 = 2, ηT3 η3 = 3§PP´±η1, η2, η3 �
��Ý
§=P =

(
η1 η2 η3

)
§KP TAP =

A.

−1 0 0
0 1 0
0 0 2

 ¶ B.

−2 0 0
0 2 0
0 0 4

 ¶
C.

−2 0 0
0 2 0
0 0 2
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−2 0 0
0 2 0
0 0 6
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A =

 1 −2 0
−2 a −2
0 −2 1
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−1 0 0
0 1 0
0 0 5

�q§Ka =

A.3¶ B.2¶ C.1¶ D.0.
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�A =
(
α1 α2 α3

)
´±α1, α2, α3���þ�n�¢�


§B =
(
β1 β2 β3
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´±�β1, β2, β3��þ�n�¢�
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eATB =

0 0 0
0 −1 0
0 0 1

§Ke�(Ø�Ø�´
A.αT1 β1 = (α1, β1) = 0¶ B.α3�β2��¶
C.αT2 β2 = 1 ¶ D.(α3, β3) = 1.
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0 1√
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0 1 0
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0 − 1√
2
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1√
2
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0 0 1
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0
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�3�¢é¡Ý
A��r(A) = 2§�÷v
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 1 1
0 0
−1 1
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−1 1
0 0
1 1

 §e�C =

−1 0 1
0 1 0
1 0 1

§
¿��_�5C�

x1

x2

x3

 = C

y1y2
y3

§Kò�g.
f(x1, x2, x3) =

(
x1 x2 x3

)
A

x1

x2

x3

z�IO/
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Ý
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4
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4
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−4
4
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�C�


y1 = x1 − x2
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�
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