
��mH�

´#ö´#Z�

h\Ú�-��

Ĳİ´#�

amn

←Ú¡1´�

←Ú¡2´�

←Ú¡m´�
↑�

¡1#�
↑�

¡2#�

↑�

¡n#�

 

A =

a11 a12 ! a1n
a21 a22 ! a2n
" " "
am1 am2 ! amn

⎛

⎝

⎜
⎜
⎜
⎜

⎞

⎠

⎟
⎟
⎟
⎟

�ôJmúA5�

�´úĂúA5ÚÚÚÚÚÚÚÚÚÚ�#úĂúA5�

´ö#ã¢éÞ´#Ú�n × n

´#úµ¼ĻÚ�

ĻJ´#�

Ļ´ġĔĜĨ� Ļ#ġĔĜĨ�

	ÚÚÚÚ´#ÚāïûÙn�ú�o´#�

A	āïûÙ(ajk)�



´#ú�¤�

Ĳİĳóúm´n#ú´#ÚÚÚÚÚÚöÚÚÚÚÚÚú:�A = ajk( ) B = bjk( ) A + B

→� íú·§ãÚÚÚÚÚÚÚÚÚúm´n#ú´#ÚÚÚÚÚÚ�cjk = ajk + bjk C = cjk( )

A = −2 5 3
0 1 4

⎛
⎝⎜

⎞
⎠⎟
, B = 8 −4 0

3 7 1
⎛
⎝⎜

⎞
⎠⎟

A + B =→�

ĳİm´n#ú´#ÚÚÚÚÚÚömsú��A = ajk( )
→� íúëĀôú·§ùsĎâæô`ĈċĊm´n#ú´#ÚÚÚÚÚÚ�sA = sajk( )

A = −2 5 3
0 −1 4

⎛
⎝⎜

⎞
⎠⎟

, 3A =øĈü�

−10 9 3
−3 −6 3

⎛
⎝⎜

⎞
⎠⎟

A − B =6 1 3
3 8 5

⎛
⎝⎜

⎞
⎠⎟

−6 15 9
0 −3 12

⎛
⎝⎜

⎞
⎠⎟

ĴİÚÚÚÚÚÚÚĎm´n#ú´#ÛÚÚÚÚÚÚĎn´p#ú´#öëĊÜ�A = ajk( )
�ABûÛíú·§ãÚÚÚÚÚÚÚÚÚÚõ�àĈċĊm´p#ú´#ÚÚÚÚÚÚ�cjk = ajlblkl=1

n∑
B = bjk( )

�ABãI¯èċĊúûÛ´#Aú#úmö´#Bú´úmã¢éÞqðæÚÚÚÚÚÚ�

�³ù´#ú�ûíú×VùćĊÜÚ�ABö�BAãG?ëĊqÛ�³ùûÚÚÚÚÚÚ�AB ≠ BA

A = 4 1 2
2 0 −3

⎛
⎝⎜

⎞
⎠⎟
, B =

5 3
−1 2
2 4

⎛

⎝

⎜
⎜⎜

⎞

⎠

⎟
⎟⎟

øĈü�

AB =

0 1
1 0

⎛
⎝⎜

⎞
⎠⎟

1 0
0 0

⎛
⎝⎜

⎞
⎠⎟
= , 1 0

0 0
⎛
⎝⎜

⎞
⎠⎟

0 1
1 0

⎛
⎝⎜

⎞
⎠⎟
=

20 −1+ 4 12 + 2 + 8
10 + 0 − 6 6 + 0 −12

⎛
⎝⎜

⎞
⎠⎟
= 23 22

4 −6
⎛
⎝⎜

⎞
⎠⎟

0 0
1 0

⎛
⎝⎜

⎞
⎠⎟

0 1
0 0

⎛
⎝⎜

⎞
⎠⎟



´#ú�ú¸%ÚÚÚÚÚÚ�

ĲįÚk ĎėēĦĭöéôÚÚÚÚÚÚ�kA( )B = k AB( ) = A(kB)

ĳįÚª5%ÚÚÚÚÚ�

ĴįÚ"Ë%ÚÚÚÚÚ�

A BC( ) = AB( )C

A + B( )C = AC + BC, C(A + B) = CA +CB

Â®´#ÚÚÚ�

K�´#�


�´#Į/K�´#į�

 

A = ajk( ) =
a11 a12 ! a1n
a21 a22 ! a2n
" " "
am1 am2 ! amn

⎛

⎝

⎜
⎜
⎜
⎜

⎞

⎠

⎟
⎟
⎟
⎟

⇒ AT = akj( ) =

´ö#Ď�ċsàï´#�

AT = A ëøčñÚÚÚÚÚÚúöäúJ�o´#ÚÚÚÚÚÚÚûK�´#�ajk = akj A = ajk( )

AT = −A ëøčñÚÚÚÚÚÚúöäúJ�o´#û
�´#Ûāïû/K�´#�ajk = −akj
ajj = −ajj õÝĊâĈÛíúK¹·§ÚÚÚûëĀô0�ajj

 

a11 a21 ! am1
a12 a22 ! am2
" " "
a1n a2n ! amn

⎛

⎝

⎜
⎜
⎜
⎜

⎞

⎠

⎟
⎟
⎟
⎟

ĒĨĢĭĜ´#�

 

A = ajk( ) =
a11 a12 ! a1n
a21 a22 ! a2n
" " "
an1 an2 ! ann

⎛

⎝

⎜
⎜
⎜
⎜

⎞

⎠

⎟
⎟
⎟
⎟

⇒ A*= ajk *( ) =

�o´#ÚÚÚÚÚÚÚûÚÚÚÚÚÚëøčñÚÚÚÚÚÚÚúöäÛĒĨĢĭĜ´#�A = ajk( ) AT = A* akj = ajk *

ĮJ´#úA5úK�´#ĎÛ·§ã¶§múA5ùi[éïĄúį�

ĒĨĢĭĜ ^´#�

Â®ö¶§ ^öĎ6qù´òô`ĈċĊ´#�A†

 

A = ajk( ) =
a11 a12 ! a1n
a21 a22 ! a2n
" " "
an1 an2 ! ann

⎛

⎝

⎜
⎜
⎜
⎜

⎞

⎠

⎟
⎟
⎟
⎟

⇒ A† = akj *( ) =

�o´#ÚÚÚÚÚÚÚú·§ÚÚĎíú¶§ ^ÚÚÚÙõ®älàï´#ĎÚÚÚõµëÜ�A = ajk( ) ajk ajk * A*

I¯ćĉ�A† = A*( )T = AT( )*
ĒĨĢĭĜ´#ûÛ´#öíúĒĨĢĭĜ ^´#ã¢éÞ´#� A† = A
�o´#AãÚÚÚÚÚÚÚĎ�ïëqÛ/ĒĨĢĭĜ´#�A† = −A

 

a11 * a12 * ! a1n *
a21 * a22 * ! a2n *
" " "

an1 * an2 * ! ann *

⎛

⎝

⎜
⎜
⎜
⎜

⎞

⎠

⎟
⎟
⎟
⎟

 

a11 * a21 * ! an1 *
a12 * a22 * ! an2 *
" " "

a1n * a2n * ! ann *

⎛

⎝

⎜
⎜
⎜
⎜

⎞

⎠

⎟
⎟
⎟
⎟



K¹´#�

�o´#ÚÚÚÚÚÚõÛëĀôúÕK¹·§ÚÚÚÚÚÚÚã0úĄú�A = ajk( ) ajk j ≠ k( )
ëĀôúK¹·§ã1úK¹´#Ú→Ú,�´#�

�� I =
1 0 0
0 1 0
0 0 1

⎛

⎝

⎜
⎜⎜

⎞

⎠

⎟
⎟⎟

,�´#úcÀ	  AI = IA = A, I n = I ⋅ I!I = I (n = 1,2,!)

´#ú�mùáÞôÛÇSú�mõú1ö6ê^&�

ëĀôú·§ã0ú´#Ú→ÚĘĪ´#�

´#ú�mùáÞôÛÇSú�mõú0ö6ê^&�

K¹:ĮĜĩĭėį�

TrA ≡ aiii∑

A θ( ) = cosθ sinθ
−sinθ cosθ

⎛

⎝⎜
⎞

⎠⎟

;Ø�

öëĊöäÛ�A θ1 +θ2( ) = A θ1( )A θ2( ), A θ( )A −θ( ) = I Ď�ìÜ�

AB( )T = B TAT Ď½pìć	

AB( )T( )
jk
= AB( )kj = A( )kl

l
∑ B( )lj = BT( ) jl AT( )lk

l
∑ = BTAT( ) jkB( )lj A( )kl

l
∑ =



σ 1 =
0 1
1 0

⎛
⎝⎜

⎞
⎠⎟
, σ 2 =

0 −i
i 0

⎛
⎝⎜

⎞
⎠⎟
, σ 3 =

1 0
0 −1

⎛
⎝⎜

⎞
⎠⎟ öëĊ�

(i)	�σ 1, σ 2, σ 3 ûĒĨĢĭĜ´#õÝĊçöĎ�âăćÜ�

(ii)	�σ 1σ 1 = I , σ 2σ 2 = I , σ 3σ 3 = I Ď�ìÜ�

(iii)	�σ 1σ 2 = iσ 3, σ 2σ 3 = iσ 1, σ 3σ 1 = iσ 2 Ď�ìÜ�

σ 1, σ 2, σ 3 ĎĠĐħ´#ö9þÜ�

ĳİ´#Z�

 

D =

a11 a12 ! a1n
a21 a22 ! a2n
" " "
an1 an2 ! ann

´#Aã�o´#õÝĊöäÛ´#AùKéô�

õµèċĊmĎn�ú´#Z(determinant)öćþÜ�

�Ûĳ�ú´#Z�

D =
a11 a12
a21 a22

= a11a22 − a12a21

�ÛĴ�ú´#Z�

D =
a11 a12 a13
a21 a22 a23
a31 a32 a33

= a11a22a33 + a12a23a31 + a13a21a32 − a13a22a31 − a11a23a32 − a12a21a33



a11 a12
a21 a22

+�-�

a11 a12 a13
a21 a22 a23
a31 a32 a33

a11 a12
a21 a22
a31 a32

+� +� +�-�-�-�

M´#Z�

 

M jk =

a11 a12 ! a1k ! a1n
a21 a22 a2k a2n
! ! ! !
aj1 aj2 ajk ajn
! ! ! !
an1 an2 ! ank ! ann

��

D =
a11 a12 a13
a21 a22 a23
a31 a32 a33

ùKéô�

M11 =
a22 a23
a32 a33

, M 21 =
a12 a13
a32 a33

, M 31 =
a12 a13
a22 a23

M12 =
a21 a23
a31 a33

, M 22 =
a11 a13
a31 a33

, M 32 =
a11 a13
a21 a23

M13 =
a21 a22
a31 a32

, M 23 =
a11 a12
a31 a32

, M 33 =
a11 a12
a21 a22

M11 =
a22 a23
a32 a33

, M 21 =
a12 a13
a32 a33

, M 31 =
a12 a13
a22 a23

M12 =
a21 a23
a31 a33

, M 22 =
a11 a13
a31 a33

, M 32 =
a11 a13
a21 a23

M13 =
a21 a22
a31 a32

, M 23 =
a11 a12
a31 a32

, M 33 =
a11 a12
a21 a22



�=F�

M´#ZÚÚÚùÚÚÚÚÚĎâæïĄúĎÚÚÚú�=FöÞÞÛÚÚÚråÜ�M jk (−1) j+k ajk Cjk

 

D = aj1Cj1 + aj2Cj2 +!+ ajnCjn ( j = 1,2,!,n)
D = a1kC1k + a2kC2k +!+ ankCnk (k = 1,2,!,n)

n�ú´#Zû�

Cjk = (−1)
j+k M jk

´#ZĎOÏëĊúù�eú´āïû#Ď�ÞĊçöãõäĊÜ�

ĚđěĔ�

D =
a11 a12
a21 a22

M11 = a22, M12 = a21
C11 = (−1)

1+1M11 = a22, C12 = (−1)
1+2M12 = −a21

 D = aj1Cj1 + aj2Cj2 +!+ ajnCjn ( j = 1,2,!,n)

õj=1öáÞô� D = a11C11 + a12C12 = a11a22 − a12a21

D =
a11 a12 a13
a21 a22 a23
a31 a32 a33

ĚđěĔ�

C11 =
a22 a23
a32 a33

, C12 = −M12 = −
a21 a23
a31 a33

, C13 = M13 = −
a21 a22
a31 a32

 D = aj1Cj1 + aj2Cj2 +!+ ajnCjn ( j = 1,2,!,n)

õÙj=1 öáÞô�

D = a11C11 + a12C12 + a13C13 = a11
a22 a23
a32 a33

− a12
a21 a23
a31 a33

+ a13
a21 a22
a31 a32

= a11a22a33 + a12a23a31 + a13a21a32 − a13a22a31 − a11a23a32 − a12a21a33



´#Zú»¤ùáÞô�$øcÀ�

ĹįÚA, Bã�o´#øĈüÛ�

A = AT

AB = A B

2 1 5
3 −2 4
8 1 7

=�	

ĲįÚ´#Zú´ö#Ď
léôĄíú�ûBčĈøÞÙĮÚÚÚÚÚį	

ĳįÚ÷ú´õOÏéôĄ÷ú#õOÏéôĄ´#Zú�ûBčĈøÞÜ	

ĴįÚÝĊ´Įāïû#įú·§ãëĀô0øĈü´#Zû0õÝĊÜ	

ĵįÚ´#Zú�eúĳ´Į.ûĳ#įĎ
lëĊöÛíú�û 3ðæBčĊÜ	

ĶįÚ´#ZúĲóú´Įāïû#įú�ôú·§ù6�úmĎâæô`ĈċĊ	

ÚÚÙÙ´#Zú�ûÛĄöú´#Zú�ùíúmĎâæïĄúù¢éÞÜ	

ķįÚ�óú´Įāïû#įúKbëĊ·§ã��éôÞĊøĈüÛ´#Zû0õÝĊÜ	

ĸįÚ´#Zú�eú´Įāïû#įú�ôú·§ù6êmĎâæôÛçċĎ�ú´	

ÚÚÚĮāïû#įúKbëĊ·§ù(àôĄ´#Zú�ûBčĈøÞÜ	

2 1 5
3+ 2 × 2 −2 + 2 ×1 4 + 2 × 5
8 − 2 1−1 7 − 5

=
2 1 5
7 0 14
6 0 2

= − 7 14
6 2

= −(14 − 84) = 70

«]���

detA=0öøĊïăúa·+"w�ûÚÚÚÚÚÚÚÚÚÚÚÚÚÚÚÚÚÚöøĊćßøÛ	
NøåöĄĲóãıõøÞImÚÚÚÚÚÚÚÚãG?ëĊçöÜ	

 v1,v2,!vn
 k1v1 + k2v2 +!+ knvn = 0

 k1,k2,!kn
 v1,v2,!vn

��
3 1
1 3

= 9 −1= 8 ≠ 0 ġĔĜĨ(3,1)öġĔĜĨ(1,3)û«]���

3 1
−6 −2

= −6 + 6 = 0 ġĔĜĨ(3,1)öġĔĜĨ(-6,-2)û«]_P�

	n�ú�o´#Aú´ġĔĜĨĮ.û#ġĔĜĨįĎÚÚÚÚÚÚÚÚöëĊÜ	

çúw�ãfĉ�óöäÛġĔĜĨÚÚÚÚÚÚÚÚû«]_PĮ��_PįõÝĊÜ	
íßõøÞqû«]��ĮĲ���įÜ�



Æ´#�

n × n ´#ÚÚÚÚÚÚúÆ´#ÚÚÚû�A = (ajk ) A−1

AA−1 = A−1A = I Ď�ïë´#Ü	

Æ´#Ďjó´#Aû�%õÝĊÜ�

detA = a11a22 − a12a21 ≠ 0 öéô	

A =
a11 a12
a21 a22

⎛

⎝
⎜⎜

⎞

⎠
⎟⎟
, A−1 = 1

detA
a22 −a12
−a21 a11

⎛

⎝
⎜⎜

⎞

⎠
⎟⎟

�³ù�%ø´#ÚÚÚÚÚúÆ´#ûÛÚÚú�=FÚÚÚö´#Z	
�

A = (ajk ) ajk Cjk

D = detA Ď�òô�

 

A−1 = 1
D

C11 C21 ! Cn1

C12 C22 ! Cn2

" " "
C1n C2n ! Cnn

⎛

⎝

⎜
⎜
⎜
⎜

⎞

⎠

⎟
⎟
⎟
⎟

j ´Ùk #ù�ċĊ�=FûÙCjk õûøåÙCkj õÝĊçöù�e�

�Ø�

A =
cosθ sinθ 0
−sinθ cosθ 0
0 0 1

⎛

⎝

⎜
⎜⎜

⎞

⎠

⎟
⎟⎟
úÆ´#Ď�ăć�



�Ø�

A =
cosθ sinθ 0
−sinθ cosθ 0
0 0 1

⎛

⎝

⎜
⎜⎜

⎞

⎠

⎟
⎟⎟
úÆ´#Ď�ăć�

detA =
cosθ sinθ 0
−sinθ cosθ 0
0 0 1

= cosθ sinθ
−sinθ cosθ

= 1

C11 =
cosθ 0
0 1

= cosθ , C12 = − −sinθ 0
0 1

= sinθ

C21 = − sinθ 0
0 1

= −sinθ , C22 = − cosθ 0
0 1

= cosθ

C33 =
cosθ sinθ
−sinθ cosθ

= 1, C13 = C23 = C31 = C32 = 0

_òô� A−1 =
cosθ −sinθ 0
sinθ cosθ 0
0 0 1

⎛

⎝

⎜
⎜⎜

⎞

⎠

⎟
⎟⎟

AA−1 = A−1A = I ùćĉ{¤1±	

A = (ajk )�o´#ÚÚÚÚÚÚû� AT = A*( )−1 Ď�ïëöäÛĥĝęħĭ´#öÞßÜ�

Jĥĝęħĭ´#û�
´#öÞßÜ�
´#ûÛÆ´#öÂ®´#ã¢éÞJ´#Ü�

AT = A−1

ĳóú#ġĔĜĨ� A =
a1
a2
a3

⎛

⎝

⎜
⎜
⎜

⎞

⎠

⎟
⎟
⎟
, B =

b1
b2
b3

⎛

⎝

⎜
⎜
⎜

⎞

⎠

⎟
⎟
⎟
ãÝĊöäÛ�

A*( )T B = a1 * a2 * a3 *( )
b1
b2
b3

⎛

⎝

⎜
⎜
⎜

⎞

⎠

⎟
⎟
⎟
= a1 *b1 + a2 *b2 + a3 *b3 = 0

øĈüÛġĔĜĨAöBû�
éôÞĊÜĥĝęħĭ´#ą�
´#ú#ġĔĜĨû	
	Þù�
éôÞĊÜāï´ġĔĜĨĄ�
éôÞĊÜ�



A θ( ) = cosθ sinθ
−sinθ cosθ

⎛

⎝⎜
⎞

⎠⎟

;Ø�

ùóÞô�

detA(1)											Ď�ăćÜ� A−1(2)									Ď�ăćÜ� A(3)						û�´´#õÝĊçöĎ�ìÜ�

;Ø�

AB( )−1 = B −1A−1´#A, BãöĄù�%õÝċüÚÚÚÚÚÚÚÚÚõÝĊçöĎ�ìÜ�



;Ø�

A1 =
cosθ
−sinθ
0

⎛

⎝

⎜
⎜⎜

⎞

⎠

⎟
⎟⎟
, A2 =

sinθ
cosθ
0

⎛

⎝

⎜
⎜⎜

⎞

⎠

⎟
⎟⎟
, A3 =

0
0
1

⎛

⎝

⎜
⎜⎜

⎞

⎠

⎟
⎟⎟

ġĔĜĨÚÚÚÚÚÚÚÚÚÚÚÚÚÚÚÚÚÚÚÚÚÚÚÚÚÚÚÚÚû	Þù�´ëĊçöĎ�ìÜ�

;Ø�

A =

− 1
2

1
2

1
2

1
2

− 1
2

1
2

1
2

1
2

0

⎛

⎝

⎜
⎜
⎜
⎜
⎜
⎜
⎜

⎞

⎠

⎟
⎟
⎟
⎟
⎟
⎟
⎟

úÆ´#Ď�ăćÜ	



A θ( ) = cosθ sinθ
−sinθ cosθ

⎛

⎝⎜
⎞

⎠⎟

;Ø�

ùóÞô�

detA(1)											Ď�ăćÜ�

AB( )−1 = B −1A−1

A−1(2)									Ď�ăćÜ� A(3)						û�´´#õÝĊçöĎ�ìÜ�

´#A, BãöĄù�%õÝċüÚÚÚÚÚÚÚÚÚõÝĊçöĎ�ìÜ�

A1 =
cosθ
−sinθ
0

⎛

⎝

⎜
⎜⎜

⎞

⎠

⎟
⎟⎟
, A2 =

sinθ
cosθ
0

⎛

⎝

⎜
⎜⎜

⎞

⎠

⎟
⎟⎟
, A3 =

0
0
1

⎛

⎝

⎜
⎜⎜

⎞

⎠

⎟
⎟⎟

ġĔĜĨÚÚÚÚÚÚÚÚÚÚÚÚÚÚÚÚÚÚÚÚÚÚÚÚÚÚÚÚÚû	Þù�´ëĊçöĎ�ìÜ�

A =

− 1
2

1
2

1
2

1
2

− 1
2

1
2

1
2

1
2

0

⎛

⎝

⎜
⎜
⎜
⎜
⎜
⎜
⎜

⎞

⎠

⎟
⎟
⎟
⎟
⎟
⎟
⎟

úÆ´#Ď�ăćÜ	

Ĵİ´#ZùćĊÉ���o�Zúº��

a11x1 + a12x2 = b1
a21x1 + a22x2 = b2

a11a22 − a21a12( )x1 = b1a22 − b2a12
a11a22 − a21a12( )x2 = a11b1 − a21b2

D =
a11 a12
a21 a22

, D1 =
b1 a12
b2 a22

, D2 =
a11 b1
a21 b2

Dx1 = D1, Dx2 = D2

x1 =
D1
D
, x2 =

D2

D
D ≠ 0 øĈü	

´#ZD1û´#ZDú¡Ĳ#Ďb1, b2Ď·§öëĊ#ġĔĜĨõ®älàïĄúÜ	

D = 0 ûÛ�múÐù«]_PúÑ�	 k1
a11
a12

⎛

⎝
⎜⎜

⎞

⎠
⎟⎟
+ k2
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ãÝĊçöĎ�ëÜ� éïãòôÛÚÚÚÚÚÚÚÚõøæċü�k1b1 + k2b2 = 0
a11x1 + a12x2 = b1
a21x1 + a22x2 = b2

ĎĂïëx1, x2ûG?éøÞÜÚÚÚÚ�
D = 0 k1b1 + k2b2 = 0

´#ZD2û´#ZDú¡ĳ#Ďb1, b2Ď·§öëĊ#ġĔĜĨõ®älàïĄúÜ�
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a11x1 + a12x2 = 0
a21x1 + a22x2 = 0

úA5� D1 = D2 = 0

pĈâùÚÚÚÚøĈüÛx1= x2=0�

D = 0�oÛÚÚÚÚøĈü	o�Zû��øo�ZõûøåÛx1 öÙx2 ú�éâ�āĈøÞÜ�

D ≠ 0 x1 =
D1
D
, x2 =
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D
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�³ùÛn �úu�mÚÚÚÚÚÚÚÚùKëĊÙn �úĲ�o�Z� x1, x2,!, xn

 

a11x1 + a12x2 +!+ a1nxn = b1
a21x1 + a22x2 +!+ a2nxn = b2
!!!!!!!!!
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ÝĊÞûÙAX=B 

Aã�%õÝċüÆ´#A-1ãG?éÛX=A-1B�

ëøčñÛÚÚÚÚÚÚÚÚÚÚöºåçöã!xĊÜÆ´#úµZĎ��ëĊö�xk = A−1( )kl bl
l=1
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xk =
1
D

Clkbl =
Dk

Dl=1
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∑ ĔĦģĨú�Z�

Dk = Clkbl
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∑ û´#ZD=detAúk#�Ď·§ÚÚÚÚÚÚÚÚú#ġĔĜĨõ	 b1, b2,!, bn
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�Ĳ� a11x1 + a12x2 + a13x3 = b1
a21x1 + a22x2 + a23x3 = b2
a31x1 + a32x2 + a33x3 = b3

úºû�

D =
a11 a12 a13
a21 a22 a23
a31 a32 a33

≠ 0 øĈü�

D1 =
b1 a12 a13
b2 a22 a23
b3 a32 a33

, D2 =
a11 b1 a13
a21 b2 a23
a31 b3 a33

, D3 =
a11 a12 b1
a21 a22 b2
a31 a32 b3

öéôÛ� x1 =
D1
D
, x2 =

D2

D
, x3 =

D3

D

D1 =
b1 a12 a13
b2 a22 a23
b3 a32 a33

, D2 =
a11 b1 a13
a21 b2 a23
a31 b3 a33

, D3 =
a11 a12 b1
a21 a22 b2
a31 a32 b3

 

a11x1 + a12x2 +!+ a1nxn = b1
a21x1 + a22x2 +!+ a2nxn = b2
!!!!!!!!!

an1x1 + an2x2 +!+ annxn = bn
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úºûÛD=detAöéôÛ�úćßùāöăĈċĊÜ�

ĵįÚÚÚÚÚÚÚÚøĈüÛëĀôúDkãÙ0 úöäðæù�Ò�úºãG?ëĊÜ	

ÚÚÚíßõøæċüºûG?éøÞÜ	

D ≠ 0, B ≠ 0

D ≠ 0, B = 0  x1 = x2 =!= xn = 0

D = 0, B = 0

D = 0, B ≠ 0

��o�ZAX=0ã�àĈċïöäÛçúo�ZõûX=0ûSùºĮ²pøºįõÝĊÜ	
D ≠ 0

D = 0

ĲįÚÚÚÚÚÚÚÚøĈüÛNøåöĄĲóúxkãıõøÞ�eøºãÝĊÜ	

ĳįÚÚÚÚÚÚÚÚøĈüÙX = 0, ëøčñÚÚÚÚÚÚÚÚÚÚÚÚÚðæãºõÝĊÜĮ²pøºį	

ĴįÚÚÚÚÚÚÚÚøĈüÛ²pøº
Cù�Ò�úºãG?ëĊÜçúA5Û	

ÚÚÚo�ZúNøåöĄĲóû�úo�ZâĈ`ĈċĊÜÚ	

āïÛÚÚÚÚøĈüÛĔĦģĨú�Zùćòôºû�e�ù�āĊúõÛX=0ã	
ïð�óúºÜéïãòôÛ²põøÞºĎĄóïăùûÛÚÚÚÚõøæċüøĈøÞÜ�


