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a b b

b a b

b b a

1CCCA§eA���Ý
���1§K7k .

A:a = b½a+ 2b = 0; B:a = b½a+ 2b 6= 0;

C:a 6= b�a+ 2b = 0; D:a 6= b�a+ 2b 6= 0.

�Yµ A .

Ï�AA� = jAjI; jAjjA�j = jAj3§A����1§jA�j = 0§

¤±§jAj = 0,�A��k�á2�fªØ�0.

jAj = (a+ 2b)(a� b)2 = 0§¤±§a = b½a+ 2b = 0§

�3a = b�§A����õ�1§A� = 0§¤±a 6= b.
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A:eé?¿�|Ø��0�êk1; :::; ks§

Ñkk1�1 + :::+ ks�s 6= 0§K�1; :::; �s�5Ã'¶

B:e�1; :::; �s�5�'§

Ké?¿�|Ø�0�êk1; :::; ks§kk1�1 + :::+ ks�s = 0¶

C:�1; :::; �s�5Ã'�¿�^�´d�þ|���s;

D:�1; :::; �s�5Ã'�7�^�´Ù¥?¿üá�þ�5Ã'.

�Yµ B .

�þ|�5�'´�3Ø��"�Xê¦Ù|Ü�u"¤á§

Ø´¤k��"Xê¦Ù|Ü�"¤á"
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A:eé?¿�|Ø��0�êk1; :::; ks§

Ñkk1�1 + :::+ ks�s 6= 0§K�1; :::; �s�5Ã'¶

B:e�1; :::; �s�5�'§

Ké?¿�|Ø�0�êk1; :::; ks§kk1�1 + :::+ ks�s = 0¶

C:�1; :::; �s�5Ã'�¿�^�´d�þ|���s;

D:�1; :::; �s�5Ã'�7�^�´Ù¥?¿üá�þ�5Ã'.

�Yµ B .
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1C

C

C

A

§®�Ý
A �quB §KA � 2 I ��

�A � I ���Ú´

.

A:

2 B:
3; C:

4; D:5 .

�Yµ C.

Ï�A;B �q§¤±�3�_Ý
P §¦�P

�1
AP

=
B §

l§P

�1
( A � 2 I ) P

=
B� 2 I;P�1

( A� I ) P
=
B� I .

r ( B� 2 I ) = 3 ;r( B� I ) = 1 §�qÝ
k�Ó��§

¤±§r ( A� 2 I ) +
r ( A� I ) = 4 .
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B =
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0 0 1

0 1 0

1 0 0

1CCCA§®�Ý
A�quB§KA� 2I��

�A� I���Ú´ .

A: 2 B: 3; C: 4; D: 5.

�Yµ C .

Ï�A;B�q§¤±�3�_Ý
P§¦�P�1AP = B§

l§P�1(A� 2I)P = B � 2I; P�1(A� I)P = B � I.

r(B � 2I) = 3; r(B � I) = 1§�qÝ
k�Ó��§

¤±§r(A� 2I) + r(A� I) = 4.
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P§¦�P�1AP = D.

)µÝ
A�A��§�

j�I �Aj =

���������
�� 2 �2 0

�8 �� 2 �a

0 0 �� 6

��������� = (�� 6)2(�+ 2)

¤±§Ak�A���1 = 6,�A���2 = �2¶
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���������
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ò�A���1 = 6�\àg�5�§|(�I �A)X = 0�8<: 4x1 �2x2 = 0

�8x1 +4x2 �ax3 = 0

A��qé�z�¿©4]TJ/F77 10.4608 Tf 10.464393  591a/F3637 TF7737 10.4608 Tf 10.461 0 Td [(¿)]TJ/F78 10.46064cm
/Fm1 Do
Q
0 g 0 G
0 g 0 G
BT
/F49 10.4608 Tf 50.165 194.569 Td [(ò)]TJ/F77 10.4608 Tf 10.46 0 Td [(�)]TJ/F43 10.4608 Tf 10.461 0 Td [()]TJ/F29 10.4608 Tf 10.461 0 Td [(A)]TJ/F43 10.4608 Tf 10.461 0 Td [(��)]TJ/F80 10.9091 Tf 20.921 0 Td6[(�)]TJ/F7 6.9738479091 Tf 4.242 0 Td [(X)]TJkJ/F77 14608 Tf 16.969 0 Td [(�)]T780 10.901793  591a/F3637 TF7737 10.4608 Tf 10.1393  591a/F3637 TF7737 10.46080
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ò�A���1 = �2�\àg�5�§|

(�I �A)X = 0§�

8>>><>>>:
�4x1 �2x2 = 0

�8x1 �4x2 = 0

�8x3 = 0

§

áu�1 = �2�5Ã'�A��þ

0BBB@
�1

2

0

1CCCA.
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2 0 2

0 1 0
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®��5�§|8>>>>>>>>><>>>>>>>>>:

(a1 + b)x1 + a2x2 + a3x3 + � � �+ anxn = 0

a1x1 + (a2 + b)x2 + a3x3 + � � �+ anxn = 0

a1x1 + a2x2 + (a3 + b)x3 + � � �+ anxn = 0
...

...

a1x1 + a2x2 + a3x3 + � � �+ (an + b)xn = 0

.

Ù¥
nP
i=1

ai 6= 0.Á?Øa1; a2; :::; an�b÷v�o'X�§

(1)�§|=k")¶

(2)�§|k�").k�")�§¦ÑÙÄ:)X.
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jAj =

���������������

a1 + b a2 a3 � � � an

a1 a2 + b a3 � � � an

a1 a2 a3 + b � � � an
...

...
...

...

a1 a2 a3 � � � an + b

���������������
òÙà�Ñ\�1��§,�2òÙ1�1¦�1\�±eà

1§O��jAj = bn�1(b+
nP
i=1

ai).

¤±§�b 6= 0�b 6= �
nP
i=1

ai�§�§�Xê1�ªjAj 6= 0§

�§�k")¶
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i=1

ai�§�§�Xê1�ªjAj = 0§�§k

�").

�b = 0�§�§|Ó)ua1x1 + a2x2 + � � �+ anxn = 0§

du
nP
i=1

ai 6= 0§¤±a1; a2; :::; anØ��0§Ø��a1 6= 0§

l�§|d��Ä:)X�

�1 =

0BBBBBBBBB@

�a2

a1

1

0
...

0

1CCCCCCCCCA
; �2 =

0BBBBBBBBB@

�a3

a1

0

1
...

0

1CCCCCCCCCA
; � � � ; �n�1 =

0BBBBBBBBB@

�an
a1

0
...
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1

1CCCCCCCCCA
:
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nP
i=1

ai 6= 0�§�§|XêÝ
��r(A) = n� 1§Ù

Ä:)X¹�á).
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1
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1

1CCCA ´Ù�á�")§¤±�´d��§|�Ä:)X.

20

��g.

f(x1; x2; x3) = XTAX = ax2
1 + 2x2

2 � 2x2
3 + 2bx1x3; (b > 0)§

Ù¥�g.�Ý
A�A���Ú�1§A���È�-12.

(1)¦a; b��¶(2)|^��C�ò�g.z�IO/§¿�Ñ¤^

���C�ÚéA���Ý
.
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�b = �
nP
i=1

ai 6= 0�§�§|XêÝ
��r(A) = n� 1§Ù

Ä:)X¹�á).



0BBB@
1
...

1

1CCCA ´Ù�á�")§¤±�´d��§|�Ä:)X.
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��g.

f(x1; x2; x3) = XTAX = ax2
1 + 2x2

2 � 2x2
3 + 2bx1x3; (b > 0)§

Ù¥�g.�Ý
A�A���Ú�1§A���È�-12.

(1)¦a; b��¶(2)|^��C�ò�g.z�IO/§¿�Ñ¤^

���C�ÚéA���Ý�Ý



00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17

03

)µ(1)A =

0BBB@
a 0 b

0 2 0

b 0 �2

1CCCA§A���Ú�uA�,trA§A
���È�uA�1�ªjAj§¤±§

a+ 2 + (�2) = 1;�4a� 2b2 = �12§

=§a = 1; b = 2 (b > 0).

(2)A�A�õ�ª

j�I �Aj =

���������
�� 1 0 �2

0 �� 2 0

�2 0 �+ 2

��������� = (�� 2)2(�+ 3).

¤±§Ak�A���1 = 2§�A���2 = �3.
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ò�A���1 = 2�\àg�5�§|(�I �A)X = 0

�

8<: x1 �2x3 = 0

�2x1 +4x3 = 0
§ÙÓ)ux1 � 2x3 = 0§

kÄ:)X�1 =

0BBB@
2

0

1

1CCCA ; �2 =

0BBB@
0

1

0

1CCCA :

=§Ý
AáuA���1 = 2�5Ã'�A��þ��1; �2:

òÙ��ü z���1 =

0BBB@
2p
6

0

1p
6

1CCCA ; �2 =

0BBB@
0
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0
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òA���2 = �3�\àg�5�§|(�I �A)X = 0�8>>><>>>:
�4x1 �2x3 = 0

�5x2 = 0

�2x1 �x3 = 0

§kÄ:)X�3 =

0BBB@
1

0

�2

1CCCA§
=§Ý
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òÙü z��3 =
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1

0

2

1CCCA ; �2 =

0BBB@
1

1

3

1CCCA ; �3 =

0BBB@
1

�1

a+ 2

1CCCA Ú

�þ|II : �1 =

0BBB@
1

2

a+ 3

1CCCA ; �2 =

0BBB@
2

1

a+ 6

1CCCA ; �3 =

0BBB@
2

1

a+ 4

1CCCA.
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)µ±�1; �2; �3���1�ª

���������
1 1 1

0 1 �1

2 3 a+ 2

��������� = a+ 1,

±�1; �2; �3���1�ª

���������
1 2 2

2 1 1

a+ 3 a+ 6 a+ 4

��������� = 6§

¤±§�1; �2; �3���3.

=§�1; �2; �3´3�ê|�m��áÄ§�1; �2; �3�±

d�1; �2; �3�5LÑ.
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�a 6= �1�§±�1; �2; �3���1�ª�"§�1; �2; �3�5

Ã'§´3�ê|�m��áÄ§

�1; �2; �3�±d�1; �2; �3�5LÑ. =I�II�d.

�a = �1�§±�1; �2; �3���1�ª=0§�1; �2; �3�5�

'§�1; �2; �3��r(�1; �2; �3) = 2 < 3,§ØUd�1; �2; �3�5L

Ñ§ù�I�IIØ�d.
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A =

0BBB@
2 1 1

1 2 1

1 1 a

1CCCA �_§�þ� =

0BBB@
1

b

1

1CCCA ´Ý
A���
áA��þ§���éA�A��§Ù¥A��A���Ý
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¦a; bÚ���.
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�a 6= �1�§±�1; �2; �3���1�ª�"§�1; �2; �3�5

Ã'§´3�ê|�m��áÄ§

�1; �2; �3�±d�1; �2; �3�5LÑ. =I�II�d.

�a = �1�§±�1; �2; �3���1�ª=0§�1; �2; �3�5�

'§�1; �2; �3��r(�1; �2; �3) = 2 < 3,§ØUd�1; �2; �3�5L

Ñ§ù�I�IIØ�d.
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.

¦a; bÚ���.
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)µÏ�A�_§¤±A�1�ªjAj = 3a� 2 6= 0§�A�E

��_Ý
.

qÏ��´Ý
A�áuA����A��þ§¤±§� 6= 0

�§A�� = ��; AA�� = A(��) = �A�; A� = jAj
�
�;

=§�´Ý
AáuA�� jAj
�
�A��þ. l§0BBB@

2 1 1

1 2 1

1 1 a

1CCCA
0BBB@

1

b

1

1CCCA = jAj
�

0BBB@
1

b

1

1CCCA§
8>>><>>>:

b+ 3 = jAj
�

2b+ 2 = jAj
�
b

1 + b+ a = jAj
�

)�a = 2§b = 1½b = �2§� = jAj
b+3
§jAj = 3a� 2 = 2

�b = 1�§� = jAj
b+3

= 1,�b = �2�§� = jAj
b+3

= 4.
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®�²¡þn^ØÓ����§©O´

l1 : ax+2by+3c = 0; l2 : bx+2cy+3a = 0; l3 : cx+2ay+3b = 0;

y²µùn^���u�:�¿�^�´a+ b+ c = 0.

y²µ(¿©5)

®�a+ b+ c = 0§�y²n^���u�:§��y²§

�5�§|

8>>><>>>:
ax +2by = �3c

bx +2cy = �3a

cx +2ay = �3b

k���).
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l1 : ax+2by+3c = 0; l2 : bx+2cy+3a = 0; l3 : cx+2ay+3b = 0;

y²µùn^���u�:�¿�^�´a+ b+ c = 0.

y²µ(¿©5)

®�a+ b+ c = 0§�y²n^���u�:§��y²§

�5�§|

8>>><>>>:
ax +2by = �3c

bx +2cy = �3a

cx +2ay = �3b

k���).
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dua+ b+ c = 0§¤±�§|Ó)u

8<: ax +2by = �3c

bx +2cy = �3a

�§|�Xê1�ª�jAj =

������ a 2b

b 2c

������ = 2ac� 2b2.

da+ b+ c = 0�b2 = (a+ c)2 = a2 + 2ac+ c2§

2ac = b2 � a2 � c2§jAj = �(a2 + b2 + c2).

qÏ�l1´����§§¤±a; b; cØ��"§

jAj 6= 0§�§|k��). =§n^���u�:.

(7�5)

®�n^���u�:§�y²a+ b+ c = 0.
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Ï�jAj = 3; A�A = jAjI = 3I§¤±§

ABA�A = 2BA�A+A; 3AB = 6B +A§

j3A� 6IjjBj = jAj;
¤±§jBj = 1
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n n n � � � n n+ a
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+ a

���������������
= an�1[n(n+1)

2
+ a].

¤±�a = 0½a = �n(n+1)

2
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�� 1 �2 3

1 �� 4 3

�1 �a �� 5
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¤±§
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a = � 2
3
�§Ak�A���1 = 4§�A���2 = 2.

a = �2�§ò�A���1 = 2�\àg�5�§|

(�I �A)X = 0�

8>>><>>>:
x1 �2x2 +3x3 = 0

x1 �2x2 +3x3 = 0

�x1 +2x2 �3x3 = 0

küá�5Ã'�)§A��qé�z.

a = � 2
3
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A�üáØÓA��§éA�A��þ©O´

�1; �2§K§�1; A(�1 + �2)�5Ã'�¿©7�^�´µ .

A.�1 6= 0¶ B.�2 6= 0¶ C.�1 = 0¶ D.�2 = 0.

�Yµ B .

Ï�?Û�
áuØÓA���A��þ�5Ã'.¤±

x1�1 + x2�2 = 0, x1 = x2 = 0:

y1�1 + y2A(�1 + �2) = (y1 + y2�1)�1 + y2�2�2;

¤±§�1; A(�1 + �2)�5Ã'��=�

/d(y1 + y2�1)�1 + y2�2�2 = 0�±��y1 = y2 = 0.0
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qÏ�

(y1 + y2�1)�1 + y2�2�2 = 0, y1 + y2�1 = y2�2 = 0§

¤±À(B.).
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�A´n (n > 1)��_Ý
§��A�111�121�Ý


B§A�; B�©O´A;B���Ý
§K .

A.��A��11��12��B�¶

B.��A��111�121�B�¶

C.��A��11��12���B�¶
D.��A��111�121��B�.
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�Yµ C .

�P´��111�121éA�Ð�Ý
§KP�1 = P§

�B = PA. §

jBj = jAjjP j = �jAj§B�1 = A�1P�1§

jBj�1B� = jAj�1A�P�1§�B� = A�P§

P3mý§��A���.

32

®��g.

f(x1; x2; x3) = (1�a)x2
1 + (1�a)x2

2 + 2x2
3 + 2(1 +a)x1x2���2.

(1)¦a��¶(2)¦��C�X = QY§rf(x1; x2; x3)z�IO

/¶(3)¦�§f(x1; x2; x3) = 0�).
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�P´��111�121éA�Ð�Ý
§KP�1 = P§

�B = PA. §

jBj = jAjjP j = �jAj§B�1 = A�1P�1§

jBj�1B� = jAj�1A�P�1§�B� = A�P§

P3mý§��A���.
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®��g.

f(x1; x2; x3) = (1�a)x2
1 + (1�a)x2

2 + 2x2
3 + 2(1 +a)x1x2���2.
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)µ(1)�g.f(x1; x2; x3)�Ý
�

A =

0BBB@
1� a 1 + a 0

1 + a 1� a 0

0 0 2

1CCCA§�A��r(A) = 2.

¤±§A�1�ªjAj = 0§=§������ 1� a 1 + a

1 + a 1� a

������ = �4a = 0§a = 0.

¤±§a = 0�§�g.���2.

(2)�a = 0�§AküáØÓ�A���1 = 0; �2 = 2.
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ò�1 = 0�\àg�5�§|(�I �A)X = 0§

�AáuA���1 = 0�A��þ�1 =

0BBB@
1

�1

0

1CCCA¶
ò�2 = 2�\àg�5�§|(�I �A)X = 0§�Aáu

A���1 = 2����A��þ�2 =

0BBB@
1

1

0

1CCCA ;�3 =

0BBB@
0

0

1

1CCCA.
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0BBB@
1p
2

� 1p
2

0

1CCCA ;
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1p
2

1p
2

0

1CCCA ;
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0

0

1
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®�3�Ý
A�1�1´(a b c); a; b; cØ��0§Ý


B =

0BBB@
1 2 3

2 4 6

3 6 k

1CCCA§Ù¥k´~ê,�AB = 0.

¦�5�§|AX = 0�Ï).

)µÏ�AB = 0,¤±Ý
B���þ´Ùg�5�§

|AX = 0�)§�÷vr(A) + r(B) � 3.

r(A) � 1§¤±§r(B) � 2.

qÏ�k 6= 9�§r(B) = 2§k = 9�§r(B) = 1§
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¤±§�k 6= 9�§r(A) = 1§

AX = 0kÄ:)X

0BBB@
1

2

3

1CCCA ;

0BBB@
3

6

k

1CCCA§

Ï)´fl

0BBB@
1

2

3

1CCCA+m

0BBB@
3

6

k

1CCCA jl;m�?¿êg.
�k = 9�§r(B) = 1§Kr(A) = 1½r(A) = 2.

er(A) = 1§�§|AX = 0Ó)uax1 + bx2 + cx3 = 0.
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0BBB@
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2

3

1CCCA ´Ù�á). a+ 2b+ 3c = 0.

qÏ�a; b; cØ��0§Ø��a 6= 0§l0BBB@
b

�a

0

1CCCA´AX = 0�,�á)§��

0BBB@
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2

3

1CCCA �5Ã'§
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2
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1CCCA ;
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�a

0
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AX = 0�Ï)´fl

0BBB@
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2

3

1CCCA+m

0BBB@
b

�a

0

1CCCA jl;m�?¿êg.

er(A) = 2§K

0BBB@
1

2

3

1CCCA ´AX = 0�Ä:)X§

Ï)�fl

0BBB@
1

2

3

1CCCA jl�?¿êg:
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(½~êa§¦��þ|�1 =

0BBB@
1

1

a

1CCCA ; �2 =

0BBB@
1

a

1

1CCCA ; �3 =

0BBB@
a

1

1

1CCCA

�±d�þ|�1 =

0BBB@
1

1

a

1CCCA ; �2 =

0BBB@
�2

a

4

1CCCA ; �3 =

0BBB@
�2

a

a

1CCCA �5L
Ñ§��þ|�1; �2; �3ØUd�1; �2; �3�5LÑ.
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)µ±�1; �2; �3; �1; �2; �3 ��§��3� 6Ý
§

A =

0BBB@
1 1 a 1 �2 �2

1 a 1 1 a a

a 1 1 a 4 a

1CCCA§Ð�1C�§z��F/§

A!

0BBB@
1 1 a 1 �2 �2

0 a� 1 1� a 0 a+ 2 a+ 2

0 0 2� a� a2 0 6 + 3a 2 + 4a

1CCCA§
ea 6= 1�a 6= �2§K�1; �2; �3¤3��ÑkÌ�§�5Ã

'§�1; �2; �3�±d �1; �2; �3�5LÑ§ØÎÜ�¦"

¤±§��?Øa = 1½öa = �2��¹"
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a = 1�§�F/Ý
�A!

0BBB@
1 1 1 1 �2 �2

0 0 0 0 3 3

0 0 0 0 9 6

1CCCA§
÷vµ�1; �2; �3�±d�1; �2; �3�5LÑ§��1; �2; �3ØU

d�1; �2; �3�5LÑ.

a = �2�§A!

0BBB@
1 1 �2 1 �2 �2

0 �3 3 0 0 0

0 0 0 0 0 �6

1CCCA§
÷vµ�1; �2; �3ØUd�1; �2; �3�5LÑ§��1; �2; �3ØU

d�1; �2; �3�5LÑ.

a = �2ØÎÜ�¦. ¤±§a = 1.
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�Ý
A =

0@ 2 1

�1 2

1A§I´2�ü Ý
§

Ý
B÷vBA = B + I§KB�1�ª�jBj = .

�Yµ 2 .

Ï�B÷vBA = B + I§¤±§jBjj(A� I)j = j2Ij§
jA� Ij = 2; j2Ij = 4§¤±§jBj = 2.
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0@ 2 1

�1 2

1A§I´2�ü Ý
§

Ý
B÷vBA = B + I§KB�1�ª�jBj = .

�Yµ 2 .

Ï�B÷vBA = B + I§¤±§jBjj(A� I)j = j2Ij§
jA� Ij = 2; j2Ij = 4§¤±§jBj = 2.
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x1 + x2 + x3 + x4 = �1
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(1)y²�§|�XêÝ
A��r(A) = 2;

(2)¦a; b��±9�§|�Ï).
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(1)¦A�A��ÚA��þ¶

(2)¦��Ý
QÚé�Ý
B§¦�QTAQ = B.

)µ(1)Ï��1; �2´�5�§|AX = 0�)§
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=§0´Ý
A��áA��§��1; �2´Ý
AáuA�
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2 �1 �1
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A.ÜÓ��q¶ B.ÜÓ�Ø�q¶

C.ØÜÓ��q¶ D.ØÜÓ�Ø�q.

�Yµ B .

Ï�A�2�^SÌf


0@ 2 �1

�1 2

1A´�½�§�jAj = 0§

¤±§A´��2���½Ý
§A�BÜÓ.

qÏ�§A�A�õ�ªj�I �Aj = �(�� 3)2§

¤±§A�B�A��Ø�Ó§A�BØ�q.
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0BBB@
1 0 0

0 1 0
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�1 2

1A´�½�§�jAj = 0§

¤±§A´��2���½Ý
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x1 + x2 + x3 = 0

x1 + 2x2 + ax3 = 0

x1 + 4x2 + a2x3 = 0

��§|

x1 + 2x2 + x3 = a� 1 kú�)§¦a��9¤k�ú�).

)µÏ�üá�5�§|kú�)

,

8>>>>>><>>>>>>:

x1 + x2 + x3 = 0

x1 + 2x2 + ax3 = 0

x1 + 4x2 + a2x3 = 0
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A�A���1 = 1; �2 = 2; �3 = �2.

�1 =

0BBB@
1

�1

1

1CCCA ´Aáu�1��áA��þ.

PB = A5 � 4A3 + I§Ù¥I�3�ü 
.

(1) �y�1´Ý
B�A��þ§¿¦B��ÜA���A��

þ¶(2)¦Ý
B.
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¤±§A�1 = �1; A
5�1 = �1; A

3�1 = �1.
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BáuA���2�A��þ.

��2; �3�Ý
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B�2 = (A5�4A3 +I)�2 = �2; B�3 = (A5�4A3 +I)�3 = �3:
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duA´é¡Ý
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q§A�1 = 0§A(2�1 + �2) = 2A�1 +A�2 = 2�1 + �2§
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�Yµ 4 .
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=§jAj = �� 2� 3 = 24. ¤±§� = 4.
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é���¦È§
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�r(A) = 2.
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§I´n�ü Ý
.eA3 = 0;K .

A.I �AØ�_§I +AØ�_¶B.I �AØ�_§I +A�_¶

C.I �A�_§I +A�_¶ D.I �A�_§I +AØ�_.

�Yµ C .
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�A =

0@ 1 2

2 1

1A§3¢ê�þ�AÜÓ�Ý
´ .

A.

0@ �2 1

1 �2

1A¶ B.

0@ 2 �1

�1 2

1A¶
C.

0@ 2 1

1 2

1A¶ D.

0@ 1 �2

�2 1

1A.
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1A¶ B.

0@ 2 �1

�1 2

1A¶
C.

0@ 2 1

1 2
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1A¶0@ 2 �1

�1 2

1A�ÜÓIO.´
0@1 0

0 1

1A¶0@2 1

1 2

1A�ÜÓIO.´
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1A¶0@ 1 �2
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�Ý
A =

0BBBBBBBBBBBBB@

2a 1 0 � � � 0 0

a2 2a 1 � � � 0 0

0 a2 2a � � � 0 0
...

...
...

...
...

0 0 0 � � � 2a 1

0 0 0 � � � a2 2a

1CCCCCCCCCCCCCA
n�n

§

�§|AX = B§Ù¥X =

0BBB@
x1

...

xn

1CCCA§B =

0BBBBBB@
1

0
...

0

1CCCCCCA.
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50(Y)

(1)y²jAj = (n+ 1)an¶

(2)a�Û��§�§|k��)§¿¦��)X¶

(3)a�Û��§�§|kÃ¡õ)§¦Ï).
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)µ(1)8B{.Pn�Ý
A�1�ª�Dn = jAj. n = 1�§

(Øw,¤á.

b�é�êk � n�Ý
A§ÑkDk = (k + 1)ak.

K§én+ 1�Ý
A�1�ªDn+1§U����Ðm§�4

í'Xª

Dn+1 = 2aDn � a2Dn�1 =

2a[(n+ 1)an]� a2[(n� 1 + 1)an�1] = (n+ 2)an+1.

=§én+ 1�Ý
A§(ØE,¤á.

d8B{�n§(Øé¤k�Ý
Aþ¤á.

(2)�a 6= 0�§jAj 6= 0§�§|k��).
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PjAkj�jAj�1k�^BO�¤���1�ª§=

jAkj =

�������������������������������

2a 1 0 � � � 0 1 0 � � � 0 0

a2 2a 1 � � � 0 0 0 � � � 0 0

0 a2 2a � � � 0 0 0 � � � 0 0
...

...
...

...
...

...
...

...

0 0 0 � � � 2a 0 0 � � � 0 0

0 0 0 � � � a2 0 1 � � � 0 0

0 0 0 � � � 0 0 2a � � � 0 0
...

...
...

...
...

...
...

...

0 0 0 � � � 0 0 0 � � � 2a 1

0 0 0 � � � 0 0 0 � � � a2 2a

�������������������������������
n�n

.
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= (�1)k+1

����������������������������

a2 2a 1 � � � 0 0 � � � 0 0

0 a2 2a � � � 0 0 � � � 0 0
...

...
...

...
...

...
...

0 0 0 � � � 2a 0 � � � 0 0

0 0 0 � � � a2 1 � � � 0 0

0 0 0 � � � 0 2a � � � 0 0
...

...
...

...
...

...
...

0 0 0 � � � 0 0 � � � 2a 1

0 0 0 � � � 0 0 � � � a2 2a

����������������������������
(n�1)�(n�1)
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= (�1)k+1(a2)k�1Dn�k = (�1)k+1(a2)k�1(n� k + 1)an�k§
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�A �3 �Ý 
§� 1 ; � 2 �A �©OáuA�� � 1 ; 1 �A��þ§�

þ� 3 ÷vA� 3 =
� 2 + � 3 .(1)

y²� 1 ;� 2 ;� 3 �5Ã'¶

(2)

PP
= (

� 1 � 2 � 3 ) ´±� 1 ;� 2 ;� 3 ���þ�Ý
§¦P

�1
AP

.
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�§|�Ï)�fX0 + k�0j8kg =

8>>>>>>>>><>>>>>>>>>:

0BBBBBBBBB@

k

1

0
...

0

1CCCCCCCCCA
j8k

9>>>>>>>>>=>>>>>>>>>;
.
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�A�3�Ý
§�1; �2�A�©OáuA���1; 1�A��þ§�

þ�3÷vA�3 = �2 + �3.

(1) y²�1; �2; �3�5Ã'¶

(2)PP = (�1 �2 �3)´±�1; �2; �3���þ�Ý
§¦P
�1AP .
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(2) Ï�

AP = A(�1 �2 �3) = (�1 �2 �3)

0BBB@
�1 0 0

0 1 1

0 0 1

1CCCA ;

¤±§

P�1AP =

0BBB@
�1 0 0

0 1 1

0 0 1

1CCCA :
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52

�A = ��T + ��T ; �; ��n���þ§�T��þ��=�§�T�

�þ��=�.

y²µ(1)r(A) � 2¶(2)e�; ��5�'§Kr(A) < 2.

y²µ(1)Ï��; �´n���þ§¤±§n��
(��T )��

Ñ´� ��áê�êÈ§r(��T ) � 1§Ó�§r(��T ) � 1.

qÏ�üáÝ
Ú��Ø�u§���Ú§¤±§

r(A) = r(��T + ��T ) � r(��T ) + r(��T ) � 2:

(2)e�; ��5�'§KÙ¥�á�þ�±d,�á�5L

Ñ.Ø��� = k�§K��T = (k�)(k�)T = k2(��T )§

¤±§A = (1 + k2)(��T ); r(A) � 1 < 2:
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�A = ��T + ��T ; �; ��n���þ§�T��þ��=�§�T�

�þ��=�.

y²µ(1)r(A) � 2¶(2)e�; ��5�'§Kr(A) < 2.

y²µ(1)Ï��; �´n���þ§¤±§n��
(��T )��

Ñ´� ��áê�êÈ§r(��T ) � 1§Ó�§r(��T ) � 1.

qÏ�üáÝ
Ú��Ø�u§���Ú§¤±§

r(A) = r(��T + ��T ) � r(��T ) + r(��T ) � 2:

(2)e�; ��5�'§KÙ¥�á�þ�±d,�á�5L

Ñ.Ø��� = k�§K��T = (k�)(k�)T = k2(��T )§

¤±§¤§)§¤§�Td 61 0 Td 10..E1 10.461 0 Td [(K)]TJ/F103 10.4608 Tf 10.46 0 Td [(ÙTd 89F15 608 Tf 10]TJ/F25 (�)]TJ/F1.9091 Tf 6.276 -3.958 Td [())-22051)]TJ/F80 10.9091 Tf 13.939 0 Td [(r)]TJ/F15 10.9091 Tf 5.22�T(A
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e3��þ�; �÷v�T� = 2§Ù¥�T���=�.KÝ
��T��

"A��� .

�Yµ 2 .

Ï�§Ý
��T���1§¤±§��T�k�á�"A��.

qÏ�§Ý
A�A���Ú�uÙÌé���Ú§

��T�Ìé���Ú�u�T� = 2§

¤±§��T��"A���2.
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e3��þ�; �÷v�T� = 2§Ù¥�T���=�.KÝ
��T��

"A��� .

�Yµ 2 .

Ï�§Ý
��T���1§¤±§��T�k�á�"A��.

qÏ�§Ý
A�A���Ú�uÙÌé���Ú§

��T�Ìé���Ú�u�T� = 2§

¤±§��T��"A���2.
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��; ��3���þ§�T���=�.

e��T�qu

0BBB@
2 0 0

0 0 0

0 0 0

1CCCA§K�T� = .

�Yµ 2 .

Ï�§�qÝ
k�Ó�,.

�§�T��u��T�é����Ú§

¤±§�T��u��T�,= 2.
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��; ��3���þ§�T���=�.

e��T�qu

0BBB@
2 0 0

0 0 0

0 0 0

1CCCA§K�T� = .

�Yµ 2 .

Ï�§�qÝ
k�Ó�,.

�§�T��u��T�é����Ú§

¤±§�T��u��T�,= 2.
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��1; �2; �3´3��þ�mR3��|Ä§KdÄ�1;
1
2
�2;

1
3
�3 �

Ä�1 + �2; �2 + �3; �3 + �1�LÞÝ
´ .

A.

0BBB@
1 0 1

2 2 0

0 3 3

1CCCA¶ B.

0BBB@
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0 2 3

1 0 3

1CCCA¶
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0BBB@
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1
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� 1
4

� 1
2

1
4

1
6

1
2

� 1
4

1
6

1CCCA¶D.

0BBB@
1
2
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2

1
2

1
4

1
4

� 1
4

� 1
6

1
6

1
6

1CCCA :
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Ï�§8>>><>>>:
�1 + �2 = �1 + 2( 1

2
�2)

�2 + �3 = 2( 1
2
�2) + 3( 1

3
�3)

�3 + �1 = �1 + 3( 1
3
�3)

=
�
�1

1
2
�2

1
3
�3

�0BBB@
1 0 1

2 2 0

0 3 3

1CCCA.
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�A;Bþ�2�Ý
§A�; B�©O´Ý
A;B���Ý
§

ejAj = 2; jBj = 3§K©¬Ý


0@ 0 A

B 0

1A ���Ý
´ .

A.

0@ 0 3B�

2A� 0

1A¶B.

0@ 0 2B�

3A� 0

1A¶
C.

0@ 0 3A�

2B� 0

1A¶D.

0@ 0 2A�

3B� 0

1A.

�Yµ B .
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�A;Bþ�2�Ý
§A�; B�©O´Ý
A;B���Ý
§

ejAj = 2; jBj = 3§K©¬Ý


0@ 0 A

B 0

1A ���Ý
´ .

A.

0@ 0 3B�

2A� 0

1A¶B.

0@ 0 2B�

3A� 0

1A¶
C.

0@ 0 3A�

2B� 0

1A¶D.

0@ 0 2A�

3B� 0

1A.

�Yµ B .
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Ï�é?¿�_Ý
C§C�1 = jCj�1C�§qÏ�§0@ 0 A

B 0

1A�1

=

0@ 0 B�1

A�1 0

1A =

0@ 0 1
jBjB

�

1
jAjA

� 0

1A
= 1
jAjjBj

0@ 0 A

B 0

1A�
0@ 0 A

B 0

1A� = jAjjBj

0@ 0 1
jBjB

�

1
jAjA

� 0

1A
=

0@ 0 jAjB�

jBjA� 0

1A.
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�A;Pþ�3�Ý
§P T�P�=�§

�P TAP =

0BBB@
1 0 0

0 1 0

0 0 2

1CCCA§
eP = (�1; �2; �3); Q = (�1 + �2; �2; �3), KQTAQ = .

A.

0BBB@
2 1 0

1 1 0

0 0 2

1CCCA¶B.

0BBB@
1 1 0

1 2 0

0 0 2

1CCCA¶

C.

0BBB@
2 0 0

0 1 0

0 0 2

1CCCA¶D.

0BBB@
1 0 0

0 2 0

0 0 2

1CCCA.
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�Yµ A .

Ï�Q = P

0BBB@
1 0 0

1 1 0

0 0 1

1CCCA§

¤±§QTAQ =

0BBB@
1 1 0

0 1 0

0 0 1

1CCCAP TAP

0BBB@
1 0 0

1 1 0

0 0 1

1CCCA

=

0BBB@
2 1 0

1 1 0

0 0 2

1CCCA.
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�A =

0BBB@
1 �1 �1

�1 1 1

0 �4 �2

1CCCA ; �1 =

0BBB@
1

�1

2

1CCCA,

(1)¦÷vA�2 = �1; A
2�3 = �1�¤k�þ�2; �3¶

(2)é(1)¥�?¿�þ�2; �3;y²µ�1; �2; �3�5Ã'.

)µ(1))�§|AX = �1.

é�§|�O2Ý
A¢�Ð�1C�z�

A =

0BBB@
1 �1 �1 1

�1 1 1 �1

0 �4 �2 2

1CCCA!
0BBB@

1 0 � 1
2

1
2

0 1 1
2

� 1
2

0 0 0 0

1CCCA§
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�A =

0BBB@
1 �1 �1

�1 1 1

0 �4 �2

1CCCA ; �1 =

0BBB@
1

�1

2

1CCCA,

(1)¦÷vA�2 = �1; A
2�3 = �1�¤k�þ�2; �3¶

(2)é(1)¥�?¿�þ�2; �3;y²µ�1; �2; �3�5Ã'.

)µ(1))�§|AX = �1.

é�§|�O2Ý
A¢�Ð�1C�z�

A =

0BBB@
1 �1 �1 1

�1 1 1 �1

0 �4 �2 2

1CCCA!
0BBB@

1 0 � 1
2

1
2

0 1 1
2

� 1
2

0 0 0 0

1CCCA§
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¤±§�2 =

0BBB@
1
2

+ 1
2
k1

� 1
2
� 1

2
k1

k1

1CCCA§Ù¥§k1�?¿ê.
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0

0
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n�Ý
A =

0BBBBBB@
1 0 1

0 1 1

�1 0 a

0 a �1

1CCCCCCA§A
T�Ý
A�=�§

®�r(ATA) = 2§��g.f = XTATAX.

(1)¦a¶(2)¦�g.éA��g.Ý
§¿ò�g.z�IO.§

�Ñ��C�L§.

�²Æ� �5�ê{ca¬ïÄ)\Æ�ÁÁK(2000 2017)



00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17

12

Ï)´µ

8>>>>>><>>>>>>:

0BBBBBB@
0

�1

0

0

1CCCCCCA+ k

0BBBBBB@
1

1

1

1

1CCCCCCA jk´?¿ê
9>>>>>>=>>>>>>;
.

83

n�Ý
A =

0BBBBBB@
1 0 1

0 1 1
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T�Ý
A�=�§

®�r(ATA) = 2§��g.f = XTATAX.
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1� a 1� a 3 + a2

1CCCA§
r(ATA) = 2§jATAj = (3 + a2)(a+ 1)2 = 0§a = �1.
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ATA =

0BBB@
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0 2 2

2 2 4
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ò�1 = 0�\(�I �ATA)X = 0§0BBB@
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1CCCA
0BBB@
x1

x2
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0BBB@
1

1

�1
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ò�2 = 2�\(�I �ATA)X = 0§0BBB@
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1

1

2
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0BBB@
1p
3
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3
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3

1CCCA ;

0BBB@
� 1p

2

1p
2

0

1CCCA ;

0BBB@
1p
6

1p
6

2p
6

1CCCA

�Q =

0BBB@
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3
� 1p
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1p
6
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3
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3

0 2p
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�A;B;C þ�n �Ý 
§eAB =
C §�B �_§K

.

A.Ý
C �1�þ|�Ý
A �1�þ|�d¶

B.Ý
C ���þ|�Ý
A ���þ|�d¶

C.Ý
C �1�þ|�Ý
B �1�þ|�d¶

D.Ý
C ���þ|�Ý
B ���þ|�d.

�Yµ

B

Ý
¦ÈAB���þ�A ���þ��5|Ü§1�þ

�B �1�þ��5|Ü. ¤±§C ���þ|�A ���þ|�|

Ü¶A =
CB
�1

§A ���þ|�C ���þ|�|Ü¶

¤±§C ���þ|�A ���þ|�d.
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�A;B;Cþ�n�Ý
§eAB = C§�B�_§K .

A.Ý
C�1�þ|�Ý
A�1�þ|�d¶

B.Ý
C���þ|�Ý
A���þ|�d¶

C.Ý
C�1�þ|�Ý
B�1�þ|�d¶

D.Ý
C���þ|�Ý
B���þ|�d.

�Yµ B

Ý
¦ÈAB���þ�A���þ��5|Ü§1�þ

�B�1�þ��5|Ü. ¤±§C���þ|�A���þ|�|

Ü¶A = CB�1§A���þ|�C���þ|�|Ü¶

¤±§C���þ|�A���þ|�d.
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0BBB@
1 a 1

a b a

1 a 1

1CCCA�
0BBB@

2 0 0

0 b 0

0 0 0

1CCCA�q�¿©7�^�´ .

A.a = 0; b = 2¶B.a = 0§b�?¿ê¶

C.a = 2; b = 0¶D.a = 2§b�?¿ê

�Yµ B .

�qÝ
k�Ó�A��.0BBB@
1 a 1

a b a

1 a 1

1CCCA�A�õ�ª
���������
�� 1 �a �1

�a �� b �a

�1 �a �� 1

��������� = 0
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a b a
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2 0 0

0 b 0

0 0 0

1CCCA�q�¿©7�^�´ .

A.a = 0; b = 2¶B.a = 0§b�?¿ê¶

C.a = 2; b = 0¶D.a = 2§b�?¿ê

�Yµ B .

�qÝ
k�Ó�A��.0BBB@
1 a 1

a b a

1 a 1

1CCCA�A�õ�ª
���������
�� 1 �a �1

�a �� b �a
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2� 1 �a �1

�a 2� b �a

�1 �a 2� 1

��������� = 0§�a = 0§

���������
b� 1 0 �1

0 b� b 0

�1 0 b� 1

��������� = 0§�b´?¿ê§

¤±§a = 0§b�?¿ê.
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�A = (aij)´3��"¢�
§jAj´A�1�ª§Aij´aij��ê
{fª.eaij +Aij = 0 (i; j = 1; 2; 3)§KjAj = .

)�µ �1 .

Ï� A� =

0BBB@
�a11 �a21 �a31

�a12 �a22 �a32

�a13 �a23 �a33

1CCCA = �AT§

¤±§jA�j = (�1)3jAT j = �jAj§qÏ�§AA� = jAjI§

�§jAj = ai1Ai1 + ai2Ai2 + ai3Ai3 = �(a2
i1 + a2

i2 + a2
i3) 6= 0§

¤±§jA�j = jAj2§=§jAj2 = �jAj; jAj2 + jAj = 0§

jAj = �1.
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�A = (aij)´3��"¢�
§jAj´A�1�ª§Aij´aij��ê
{fª.eaij +Aij = 0 (i; j = 1; 2; 3)§KjAj = .
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Ï� A� =

0BBB@
�a11 �a21 �a31

�a12 �a22 �a32

�a13 �a23 �a33

1CCCA = �AT§

¤±§jA�j = (�1)3jAT j = �jAj§qÏ�§AA� = jAjI§

�§jAj = ai1Ai1 + ai2Ai2 + ai3Ai3 = �(a2
i1 + a2

i2 + a2
i3) 6= 0§

¤±§jA�j = jAj2§=§jAj2 = �jAj; jAj2 + jAj = 0§
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�A =

0@1 a

1 0

1A§B =

0@0 1

1 b

1A§�a; b�Û��§�3Ý
C§
¦�AC � CA = B§¿¦¤kÝ
C.

)µ�C =

0@x1 x2

x3 x4

1A§
KAC � CA =

0@ �x2 + ax3 �ax1 + x2 + ax4

x1 � x3 � x4 x2 � ax3

1A§
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dAC � CA = B§�

8>>>>>><>>>>>>:

�x2 + ax3 = 0

�ax1 + x2 + ax4 = 1

x1 � x3 � x4 = 1

x2 � ax3 = b

§

�§�O2Ý
0BBBBBB@
0 �1 a 0 0

�a 1 0 a 1

1 0 �1 �1 1

0 1 �a 0 b

1CCCCCCA!
0BBBBBB@

1 0 �1 �1 1

0 1 �a 0 0

0 0 0 0 1 + a

0 0 0 0 b

1CCCCCCA§
k), a = �1; b = 0.
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�§|�Ï)�8<: x1 = 1 + x3 + x4

x2 = �x3

§x3; x4´gd��þ.

¤k�Ý
C =

0@1 + x3 + x4 �x3

x3 x4

1A§x3; x4´?¿ê.
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��g.f = 2(a1x1 + a2x2 + a3x3)2 + (b1x1 + b2x2 + b3x3)2§

P� =

0BBB@
a1

a2

a3

1CCCA§� =

0BBB@
b1

b2

b3

1CCCA.

(1)y²�g.féA�Ý
´2��T + ��T¶(2)e�; ����þ�

ü �þ§y²f3��C�e�IO.´2y2
1 + y2

2.

(1)Ï�2��T + ��T = (2��T + ��T )T´é¡Ý
§�

�
x1 x2 x3

��
2

0BBB@
a1

a2

a3

1CCCA�a1 a2 a3

�
+

0BBB@
b1

b2

b3

1CCCA�b1 b2 b3

��0BBB@
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x2

x3

1CCCA
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��g.f = 2(a1x1 + a2x2 + a3x3)2 + (b1x1 + b2x2 + b3x3)2§
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0BBB@
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a2

a3

1CCCA§� =

0BBB@
b1

b2

b3

1CCCA.

(1)y²�g.féA�Ý
´2��T + ��T¶(2)e�; ����þ�

ü �þ§y²f3��C�e�IO.´2y2
1 + y2

2.

(1)Ï�2��T + ��T = (2��T + ��T )T´é¡Ý
§�

�
x1 x2 x3

��
2

0BBB@
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a2

a3

1CCCA�a1 a2 a3
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+
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1CCCA�b1 b2 b3
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§
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1CCCA = Q
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0
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0

1CCCA�0 1 0
�
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0BBB@
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0 1 0

0 0 0

1CCCA §
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1�ª

������������

0 a b 0

a 0 0 b

0 c d 0

c 0 0 d

������������
= .

A.(ad� bc)2¶B.�(ad� bc)2¶C.a2d2 � b2c2¶D.b2c2 � a2d2.

�Yµ B .

|^1�ªÐm§��O�=�.
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0 c d 0

c 0 0 d

������������
= .
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��1; �2; �3´3��þ§Ké?¿~êk; l§�þ�1 + k�3; �2 + l�3

�5Ã'´�þ�1; �2; �3�5Ã'�

A.7��¿©^�¶B.¿©�7�^�¶

C.¿©7�^�¶ D.Q�¿©q�7�^�.

�Yµ A .

e�1; �2; �3�5Ã'§Ké?¿~êk; l§|Ü

x1(�1 + k�3) + x2(�2 + i�3) = 0) x1 = x2 = 0§

=§�±���1 + k�3; �2 + l�3�5Ã'¶

��1; �2�5Ã'��3 = 0§é?¿~êk; l§�þ

�1 + k�3; �2 + l�3 Ñ�5Ã'§�1; �2; �3(�5�'.
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e�1; �2; �3�5Ã'§Ké?¿~êk; l§|Ü

x1(�1 + k�3) + x2(�2 + i�3) = 0) x1 = x2 = 0§

=§�±���1 + k�3; �2 + l�3�5Ã'¶

��1; �2�5Ã'��3 = 0§é?¿~êk; l§�þ
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��g.f = x2
1 � x2

2 + 2ax1x3 + 4x2x3�K.5�ê´1§Ka�

���� .

�Yµ [�2; 2] .

|^��§f = (x1 + ax3)2 � (x2 � 2x3)2 + (4� a2)x2
3

-

8>>><>>>:
x1 + ax3 = y1

x2 � 2x3 = y2

x3 = y3

§=

8>>><>>>:
x1 = y1 � ay3

x2 = y2 + 2y3

x3 = y3

§

z�g.�f = y2
1 � y2

2 + (4� a2)y2
3.

K.5�ê�1§4� a2 � 0; �2 � a � 2.
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���� .

�Yµ [�2; 2] .
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-

8>>><>>>:
x1 + ax3 = y1

x2 � 2x3 = y2

x3 = y3
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8>>><>>>:
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x2 = y2 + 2y3

x3 = y3

§

z�g.�f = y2
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�A =

0BBB@
1 �2 3 �4

0 1 �1 1

1 2 0 �3

1CCCA§I´3�ü Ý
.

(1)¦�§|AX = 0�Ä:)X¶

(2)¦÷vAB = I�¤kÝ
B.

)µ(1)éÝ
A¢�Ð�1C�§

A!

0BBB@
1 �2 3 �4

0 1 �1 1

0 0 1 �3

1CCCA!
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