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
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+ det

 a11 a12 a13

0 + 0 a22 + 0 0 + a23

a31 a32 a33


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
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=�ØUC1�ª��"1�ªU1i ��Ðm½n.

½n4.4 �A = (aij)n�n §Ké?¿�1 � i � n §Ñk

detA = a1iA1i + a2iA2i + � � �+ aniAni:

'�Xeü�1�ª

detA =

∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣

a11 a12 � � � a1n

...
... � � �

...

ai1 ai2 � � � ain

...
... � � �

...

aj1 aj2 � � � ajn

...
... � � �

...

an1 an2 � � � ann

∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣

; detB =

∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣

a11 a12 � � � a1n

...
... � � �

...

ai1 ai2 � � � ain

...
... � � �

...

ai1 ai2 � � � ain

...
... � � �

...

an1 an2 � � � ann

∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣
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;
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∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣

; detB =

∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣

a11 a12 � � � a1n

...
... � � �

...

ai1 ai2 � � � ain
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... � � �

...

ai1 ai2 � � � ain
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§�Ø1j 1��±	§Ù{�1��þ�Ó§¤±§

detA �detB 1j1�A ����ìê{fª´�Ó�.

PAj1; Aj2; : : : ; Ajn ´detA 1j 1���ìê{fª§§

�è´detB 1j 1�A ����ìê{fª.

5¿�detB kü1���Ó§¤±detB = 0 .òdetB U

1j 1Ðm§=

ai1Aj1 + ai2Aj2 + � � �+ ainAjn = 0

òþª�3detA ¥)º§Ò´detA ¥1i 1���1j 1�

�(i 6= j)�ìê{fªéA¦È�Ú�u0 .

�½n4.3�(Ü§¿5¿1�ªé1¤á�5�é�è¤

á§Kk
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4.3 n�1�ª�Ðm½n!�.0{K

½n4.5�A = (aij)n�n§Aij�detA¥��aij�ìê{f

ª§K

al1 A k1 + al2 A k2 + � � �+ alnAkn =

{
detA k = l

0 k 6= l

a1lA1k + a2lA2k + � � �+ anlAnk =

{
detA k = l

0 k 6= l

�²Æ
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~4.3 �

A =


a1 b1 c1 d1 e1

a2 b2 c2 d2 e2

a3 b3 0 0 0

a4 b4 0 0 0

a5 b5 0 0 0


¦detA.

)duA �1Ê1k3 �0 ��§¤±òdetA U1Ê1Ð

mO��§�áO�ü�o�1�ª

detA = a5

∣∣∣∣∣∣∣∣∣∣
b1 c1 d1 e1

b2 c2 d2 e2

b3 0 0 0

b4 0 0 0

∣∣∣∣∣∣∣∣∣∣
+ b5(�1)

∣∣∣∣∣∣∣∣∣∣
a1 c1 d1 e1

a2 c2 d2 e2

a3 0 0 0

a4 0 0 0

∣∣∣∣∣∣∣∣∣∣
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~4.3 �
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
a1 b1 c1 d1 e1

a2 b2 c2 d2 e2

a3 b3 0 0 0

a4 b4 0 0 0

a5 b5 0 0 0


¦detA.

)duA �1Ê1k3 �0 ��§¤±òdetA U1Ê1Ð

mO��§�áO�ü�o�1�ª

detA = a5

∣∣∣∣∣∣∣∣∣∣
b1 c1 d1 e1

b2 c2 d2 e2

b3 0 0 0

b4 0 0 0

∣∣∣∣∣∣∣∣∣∣
+ b5(�1)

∣∣∣∣∣∣∣∣∣∣
a1 c1 d1 e1

a2 c2 d2 e2

a3 0 0 0
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∣∣∣∣∣∣∣∣∣∣
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 ∣∣∣∣∣∣∣∣∣∣
b1 c1 d1 e1

b2 c2 d2 e2

b3 0 0 0

b4 0 0 0

∣∣∣∣∣∣∣∣∣∣
= b4(�1)

∣∣∣∣∣∣∣
c1 d1 e1

c2 d2 e2

0 0 0

∣∣∣∣∣∣∣ = 0;

∣∣∣∣∣∣∣∣∣∣
a1 c1 d1 e1

a2 c2 d2 e2

a3 0 0 0

a4 0 0 0

∣∣∣∣∣∣∣∣∣∣
= a4(�1)

∣∣∣∣∣∣∣
c1 d1 e1

c2 d2 e2

0 0 0

∣∣∣∣∣∣∣ = 0

¤±detA = 0.
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 ∣∣∣∣∣∣∣∣∣∣
b1 c1 d1 e1

b2 c2 d2 e2

b3 0 0 0

b4 0 0 0

∣∣∣∣∣∣∣∣∣∣
= b4(�1)

∣∣∣∣∣∣∣
c1 d1 e1

c2 d2 e2

0 0 0

∣∣∣∣∣∣∣ = 0;

∣∣∣∣∣∣∣∣∣∣
a1 c1 d1 e1

a2 c2 d2 e2

a3 0 0 0

a4 0 0 0

∣∣∣∣∣∣∣∣∣∣
= a4(�1)

∣∣∣∣∣∣∣
c1 d1 e1

c2 d2 e2

0 0 0

∣∣∣∣∣∣∣ = 0

¤±detA = 0.
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 ∣

∣

∣

∣

∣

∣

∣

∣

∣

∣

b 1c 1d 1e 1
b 2c 2d 2e 2

b 30 0 0

b 40 0 0

∣

∣

∣

∣

∣

∣

∣

∣

∣

∣

=
b 4 ( � 1)

∣

∣

∣

∣

∣

∣

∣

c 1d 1e 1
c 2d 2e 2

0 0 0

∣

∣

∣

∣

∣

∣

∣ = 0 ;

∣

∣

∣

∣

∣

∣

∣

∣

∣

∣

a 1c 1d 1e 1
a 2c 2d 2e 2

a 30 0 0

a 40 0 0

∣

∣

∣

∣

∣

∣

∣

∣

∣

∣

=
a 4 ( � 1)

∣

∣

∣

∣

∣

∣

∣

c 1d 1e 1
c 2d 2e 2

0 0 0

∣

∣

∣

∣

∣

∣

∣ = 0

¤±det A= 0

.
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d½n4.5§����_Ý
A �_Ý
�,ò«¦{.

½Â4.3�A = (aij)n�n ´ò�n �Ý
§Aij ´detA ¥�

�aij �ìê{fª.�än �Ý

A11 A21 � � � An1

A12 A22 � � � An2

...
...

...

A1n A2n � � � Ann


¡�Ý
A ���Ý
.PäA� .
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∣∣∣∣∣ �1 2

1 �1

∣∣∣∣∣ = 1

A22 =

∣∣∣∣∣ 1 2

2 �1

∣∣∣∣∣ = �5; A23 = �

∣∣∣∣∣ 1 �1

2 1

∣∣∣∣∣ = �3

A31 =

∣∣∣∣∣ �1 2

2 1

∣∣∣∣∣ = �5; A32 = �

∣∣∣∣∣ 1 2

�1 1

∣∣∣∣∣ = �3

A33 =

∣∣∣∣∣ 1 �1

�1 2

∣∣∣∣∣ = 1
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¤±A� =

�3 1 �5

1 �5 �3

�5 �3 1

§

A�1 = (� 1

14
)A� =


3
14 � 1

14
5
14

� 1
14

5
14

3
14

5
14

3
14 � 1

14


|^1�ª�Ðm½n§��Ñdn ��§�¤�n ��5�§

|3ÙXêÝ
�1�ªØ�0 ��úª)§=�5�§|��

=0{K.

�²Æ� �5ìê1oÙµ1�ª



4.3 n�1�ª�Ðm½n!�.0{K

4.3 n�1�ª�Ðm½n!�.0{K

¤±A� =

�3 1 �5

1 �5 �3

�5 �3 1

§

A�1 = (� 1

14
)A�

=


3
14 � 1

14
5
14

� 1
14

5
14

3
14

5
14

3
14 � 1

14


|^1�ª�Ðm½n§��Ñdn ��§�¤�n ��5�§

|3ÙXêÝ
�1�ªØ�0 ��úª)§=�5�§|��

=0{K.

�²Æ� �5ìê1oÙµ1�ª



4.3 n�1�ª�Ðm½n!�.0{K

4.3 n�1�ª�Ðm½n!�.0{K

¤±A� =

�3 1 �5

1 �5 �3

�5 �3 1

§

A�1 = (� 1

14
)A� =


3
14 � 1

14
5
14

� 1
14

5
14

3
14

5
14

3
14 � 1

14



|^1�ª�Ðm½n§��Ñdn ��§�¤�n ��5�§

|3ÙXêÝ
�1�ªØ�0 ��úª)§=�5�§|��

=0{K.

�²Æ� �5ìê1oÙµ1�ª





4.3 n�1�ª�Ðm½n!�.0{K

4.3 n�1�ª�Ðm½n!�.0{K

¤±A� =

�3 1 �5

1 �5 �3

�5 �3 1

§

A�1 = (� 1

14
)A� =


3
14 � 1

14
5
14

� 1
14

5
14

3
14

5
14

3
14 � 1

14


|^1�ª�Ðm½n§��Ñdn ��§�¤�n ��5�§

|3ÙXêÝ
�1�ªØ�0 ��úª)§=�5�§|��

=0{K.

�²Æ� �5ìê1oÙµ1�ª



4.3 n�1�ª�Ðm½n!�.0{K

4.3 n�1�ª�Ðm½n!�.0{K

½n4.7(�=0{K)�n ��5�§|
a11x1 + a12x2 + � � �+ a1nxn = b1

a21x1 + a22x2 + � � �+ a2nxn = b2
...

...

an1x1 + an2x2 + � � �+ annxn = bn

§

PäAX = b. Ù¥§b ��§|�~ê�§A �ÙXêÝ


§detA �ÙXê1�ª.

�Aij �detA ���aij �ìê{fª.

PAk ´Ý
A ¥�

1k �^�§|�~ê�O�
���Ý
§KdetAk �1k �

���detA 1k ���Ó ����k�Ó�ìê{fª§

òdetAk U1k �Ðm§K

detAk = b1A1k + b2A2k + � � �+ bnAnk:
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�detA 6= 0 �§�§|k�ò)


x1 = detA1

detA

x2 = detA2
detA

...

xn = detAn
detA

.

íØ4.2n �àg�5�§|
a11x1 + a12x2 + � � �+ a1nxn = 0

a21x1 + a22x2 + � � �+ a2nxn = 0
...

...

an1x1 + an2x2 + � � �+ annxn = 0

;

�ÙXê1�ªdetA 6= 0 �§§k�ò�0 )¶

�ÙXê1�ªdetA = 0 �§§k�0 ).
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díØ4.2±9�þ|�5�'5§��

íØ4.3

n ��
A ���þ�5Ã'��=�detA 6= 0 .

n ��
A ���þ�5�'��=�detA = 0.
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Thank you!
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