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��98;:=<!>�?A@(BDCFEHGJIKGJ:MLON�N�PQCREJS CFT�:=CRUWVXCFT�<�Y�IFCZVXCR@ CRU\[;]_^a`XbcNedWd

G�d x − 2y + z = 3
2x + y − z = 0

−3x + y + 2z = 11

Ned 2x + y − 5z + u = 3
x − y + z + 2u = 1
x + 2y − 6z − u = 2f �98;:=<!>�?A@(BDCFEHGJIFgJ@JGOUhGH:iP=T�C\LOV�P=YjCFEJS CFT�:=CZU�VXCFT�<�Y�IRCRVXCR@ CRUFkeGJBDCF:/S CR@AT�CZ@9Gl@�PiNem!nAo/UXCRU�UjBpLOUWVXP/q�G

G�d




1 1 2 | 0
2 1 −1 | 1
1 1 0 | 0





Ned




0 1 3 | 1
1 1 2 | 1
1 −1 −4 | −1



 r d




1 2 −1 0 | 1
0 −3 2 1 | −1

−1 1 −1 −1 | −1





]_^a`XbsNed5k r d�d
t �Du;IvGJ:MLON�N�P;BpLOU�V�P/q�gJ@w@ xyIFz�:;BDCF:/S CR@{nJGJT�T�GO@|:i}R~ r YWmyYFk;P=:i:=CRU�n C�VXCR<�?A@JLJ:/U�:i}R~ r YWmyY�GJ:=GO@�N�GJT�� u

VXCF<�?A@OLJ:iU�:i}R~ r Y�myY�CR@�T�}F:�oiV6>�?A@���CF:�GaBpLOU�V�P/q���gyIlU5GOV�UXgyIR��:=P=T�CFLOVXP=Y�CFEJS CRT�:=CRU�V�CFT�<�Y�IFCRVHBDCFEygy:i<�LJYXLOU\k
n CR@�UXgJVXgyYjGJ:MGO@�N�GJT�P=YR[

G�d




2 0 1 1 | 3
0 1 0 1 | 1
0 0 0 0 | 2





Ned




1 0 0 | 2
0 1 0 | 1
0 0 1 | −1



 r d




1 0 0 1 | 0
0 1 1 2 | 0
1 0 0 0 | 0





<�d




1 0 0 2 | 1
0 0 1 3 | 2
0 0 0 0 | 0





C�d




1 0 2 | 1
0 0 1 | −1
0 0 0 | 0





� �D��GOU5LOVXgyIRIF?A@lBDCFEKG
@ x#n CRUW@ CFIFmKY�o/@ gJ@lBDCRUXY�IRCRUX}RU\[s��G�G�BDCRU�Y�IFCRU�CFEJS CFT�CFYFk�GJ<!>�?A@DBDCREKGJIhCREJS CFT�CFY
CZq�~�:=P r PiUjCFEJS CFT�:iCRUX}RU�n CR@�UXgJV�gyYXGJT(}RY�@ g�gJV�<�P=T�LOU5LJTA@ }FT U�P=YF[h]_^a`Xb r d5k�<�d�dG�d

2x − y + 3z = 3
k

x + y + z = 4
k
−x + 2y − z = 2 �Ned

2x − y + 3z = 3
k

x + y + z = 4
k

3y − z = 5 �
r d x + 3y + z = 2 � x − y + 2z = −1 � 3x + 5y − z = 5 �<�d

x + 3y + z = 2
k

x + 2y + 2z = 5 �
� ��]_^a`WdKu�<!>�?A@{B�CFE�GJI

S1 : 2x − y + z = 1
Y�o/@�CZq�~�:=P r PiU�]6~�GOV5GJBD}RUXCZVXCFYZd�CREJS CFT�:=CRU�}RU\k�P=:i:=CRU�n C

CFEJS CFT�:iCRU�VXCRT�<�Y�IFCRVX}ZU\[�]_8�:i<!>�?A@�BDCFE�GJI�CFEJS CFT�:iCRUXCRU�BDPiT�U�CREJS�CFEJS CFT�:iCRU�Nemy:ALJ:=:=��CFEJS CRT�:=CRU�V�CFT�<�Y�IFCRVWU\k
}FY�oiV6>�?A@1��CF:�GHBDCREygy:=<�LJYWU�n CR@�UXgJVXgyYXGJTQ[�d

� �D��LJT S�BDCREygy:=<�LJYXG�:iCF��CRU�GJI�GJ:MLON�N�P�:=P=T�CFLOVXP=Y�CFEJS CFT�:=CZU�VXCFT�<�Y�IRCRVXCR@�T�CR@ek���G�G
∗ � gJ@HU�CRUXY�IFmy:iCFEyCFY�]�T�CFB

��CF:/UX}RUX:iCFT�z�:�CFEJS CFT�:im�d YWI\LJBDgJ@OGOU¡>�CR:=xy:=T�CZ@��




0 1 ∗ | 2
0 0 3 | ∗
0 0 0 | 0









2 0 1 3 | 1
0 9 1 2 | 2
0 0 ∗ 0 | 1









∗ 1 | 0
0 ∗ | 0
0 ∗ | 0











1 2 ∗ | 0
0 1 2 | 0
0 0 1 | ∗
0 0 0 | 0







¢ �Du;I
a
}RY

b
~�GOV5GJBD}RUXCZVXCR@£}RV�UX}Z@ }RUXmy:j��z�EyEym�CFT���LJT S¤BDCFEygy:=<�LJY�G¥nOGJT{Gv@ x!n CRU�@ CFIFmvBpLOU�VXP�q�gJ@���gyI

U5GOV�U�gyIF�HCREJS CFT�:=CRUWVXCFT�<�Y�IFCZVXCR@AT�CZ@���]_^a`XbsNed�d

G�d




1 2 a + b | 0
3 −2 a | b

−3 −6 a − b | 2b





Ned




1 2 0 | 3
−1 1 1 | b

0 2 a | 1





¦ ��]_^a`Wd���GOU5LOVXgyIRIF?A@
BDCFE�Gj@ x!n CRU�@ CFIFm�BpLOU�VXP�q�gJ@�V5GJT�EF>XLOU\[ ]3uwBDLOU�VXP/q�V5GJT�EF>XGjBDCFEyCFEJS CFIRPi@�Gj:=}R~ r Y�myYGJ:MGO@F>XLON�GJTaGlT�CFB§T�?�:=:=GHY�gJV�gJ@9Y�I\LJBpL\nJGJ: � d

A =





1 2 3
4 5 6
7 8 9



 B =





1 2i 1 + 2i
3 i 3 − i

4i −3 −1 + 4i



 C =





1 3 −2 −1
−2 −6 4 2
−1 −3 2 1
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����£u @�PiNem!nAo/UXCRU�U�BDLOU�VXP/qDVXCF<�?A@OLJ:iU�:=}R~ r Y�myY�GJ:=GO@\>XG




1 0 − 4

3
1 | 4

3

0 1 − 7

3
−1 | 1

3

0 0 0 0 | 0





k�GHBDCREygy:=<�LJYFb







x1

x2

x3

x4






=







4

3
+ 4

3
s − t

1

3
+ 7

3
s + t

s
t






=







4/3
1/3
0
0






+ s ·







4/3
7/3
1
0






+ t ·







−1
1
0
1






.

f �����hu V�CF<�?A@JLJ:/U�:i}R~ r YWmyY�GJ:MGO@�b




1 0 −1 | 0
0 1 3 | 1
0 0 0 | 0





k�GHBDCREygy:=<�LJYFb





t
1 − 3t

t



 =





0
1
0



 + t ·





1
−3

1



 .

� �Du§:=}R~ r Y�myYHGJ:MGO@�k




1 2 −1 0 | 1
0 −3 2 1 | −1
0 0 0 0 | −1





B�?AU5GOU6>XGAkc��gyEJS¤GJI(CFEJS CRT�:=CRU�V�CFT�<�Y�IFCRVDCF:=:iCFT�U �
BDgyT�<�LJY�gyYRk�T�PiT r YhB�CFEygy:=<�LJYXG �
� � � �;u BDCRUXYWIFCRUXzA@9CFEJS9~�gyT�U\b (

9

20
,
13

20
,−

2

5

)

�

� �����u BDCRUXYWIFCRUXzA@vCFEJSvCFEJS CFT�CFYFk�GJB�CF:iS�T�CR@vG�n CR@�UXgJV�gyY�CFEJS CFT�:iCRUXCJb
r =





11
−3

0



 + t ·





−4
1
1





k

GJI\GJI�GJI�CFEJS CRT�CFY�LOUXB�CFEJS9G
(11,−3.0)

~egyT UXgyTQk�}FY�PiV5LJT S�n CR@�UXgJV5G
(−4, 1, 1) �

� ��u;IDCFEJS CFT�:iCRU#]�V�CFT�<�Y�IFCRVZd�V�CF<�?A@JLJ:/U�:=}R~ r Y�myY�GJ:=GO@\>XG
[ 1 − 1

2

1

2
| 1

2
]
k�GJB�P=T�CR@ Gan CR@�UXgJV�gyY

BDCFEygy:i<�LJYXG




x
y
z



 =





1/2
0
0



+s·





1/2
1
0



+t·





−1/2
0
1





k#UXCF��LOU¡GjYWoi@�]3CFEJS�:iCF��CRUXY�}REyCFYZde~�GOVXGJBD}RUXCRV�CFY

CFEJS CFT�:iCRU�VXCRT�<�Y�IFCRVXC
x = 1

2
+ 1

2
s − 1

2
t
k

y = s
k

z = t �
¢ ������u BDCFEygy:i<�LJY�gJ@DY�IFLJBpLJT�GO@pBDCFE LJ:i:MGO~�o/U5LJYXLJ��gyI�CF:i}FEl:=}R~ r Y�myY�GJ:MGO@�VXGK��gyIFT�P GlBDLOU�VXP/qAgJU\k�T�CFB
Y�IFzA@�Y�}FEyCFY�GlVXCF<�?A@OLJ:iU�:=}Z~ r Y�myYhGJ:MGO@ �





1 2 0 | 3
−1 1 1 | b

0 2 a | 1



 7→





1 2 0 | 3
0 3 1 | b + 3
0 2 a | 1



 7→





1 2 0 | 3
0 1 1

3
| 1

3
b + 1

0 0 a − 2

3
| −1 − 2

3
b





��EJS�BDCFEygy:i<�LJY�nJGJTQk���G
a 6= 2

3

k�n }FEJUXCF:iCFT9Y�gJ@DBDCREygy:=<�LJY�nOGJTQk���G
a = 2

3

kA}FY
b = − 3

2

k�n }FEyz�:eT�PiT r YBDCFEygy:i<�LJY���G
a = 2

3

k�}FY
b 6= − 3

2
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A =





1 2 3
4 5 6
7 8 9



 7→





1 2 3
0 −3 −6
0 −6 −12



 7→





1 2 3
0 −3 −6
0 0 0





k�o=EJS(GlVXGJT�E
2 �

B =





1 2i 1 + 2i
3 i 3 − i

4i −3 −1 + 4i



 7→





1 2i 1 + 2i
0 −5i −7i
0 5 7



 7→





1 2i 1 + 2i
0 5 7
0 0 0





k�o=EJS1G�V5GJT�E
2 �

C =





1 3 −2 −1
−2 −6 4 2
−1 −3 2 1



 7→





1 3 −2 −1
0 0 0 0
0 0 0 0





k�oiEJS�G�V5GJT�E
1 �


