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@ �A��:��� (cofactor)  �!��%	
�
det(A) =   a11C11(A)  +  a12C12(A)  +  a13C13(A)  +  G + a1nC1n(A) 

 = 0 + 0 + 0 + G + 0
= 0

�!��%	
� det(A)  =  0  �7�� 0�������� A ���������������
�����	����:�:%����� Q.E.D. 
 

2. �J�4��24% P =
















33p32p31p
23p22p21p
13p12p11p

�6! P �
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������� P  ������	
� P = (PT)T (5   !���)

������� @�����J�4��������� P �24% �!��%	
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33p23p13p
32p22p12p
31p21p11p

�;��!<!�78� (PT)T =
















33p32p31p
23p22p21p
13p12p11p

= P Q.E.D. 



3. ��21%�M$��� �������%�!##����:
�����8 (10   !���)
w O x + y O z = O 4
4w O x + 3y + z    =   O 8
2w + x + y O z = 0
3w + 2x + y O 3z  =   1 
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= O 4,  det(A1) =
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= 8

det(A2) =
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= O 12,  det(A3) =
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= O 4

det(A4) =

1123
0112
8314
4111

−−
−−

= 0

�!��%	
� w = 4
8
− = O 2,  x  = 4

12
−
− = 3,  y = 4

4
−
− = 1,  z  =  0 �
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4. �J�4��24% A =
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13a12a11a

3%� A �������������������	����

������	�V�4� AO 1 (10   !���)
������� �����:� AO 1 = )Adet(
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