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a11x1 + a12x2 + . . . + a1nxn = b1

a21x1 + a22x2 + . . . + a2nxn = b2555
am1x1 + am2x2 + . . . + amnxn = bn
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4x1 − 6x2 = x1x2 EGF$H x2 = 2
√

x1 − 7
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M=N"O3NBP8QBR�Q 6�S�T O E QBU H 9 (s1, s2, ..., sn) ∈ R

n V P8QBO FWE Q E T N EXEGFYF[Z!\!EG]$^`_YabZ3aXE T1T?c H R 7 V O3N"R aXH P8Q HdE T EGFYF R
x1 = s1, x2 = s2, . . . , xn = sn.

e &=&�AfAg�C�!/:��2h�!#D<��C)
2× 2 abZ3aXE T1T?ciT Hd^d^ T

x1 + x2 = 10
−x1 + x2 = 0

x1 + x2 = 3
2x1 + 2x2 = 6

x1 − 2x2 = −3
2x1 − 4x2 = 8
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3− N ^ Q EXE T H`a T abaGFiF S F UXN"N � T aGaGF 5
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HdHdH 9 � FBa Q E�Z3\!E�Z S ]$E H S�9 � FBa Q Hd^d^{F T H=Z3\!E T H`aXH{] � H`aXE T HdEG] � w?s��X�Yu�oB�Bs{rv�t�1�v�

� F � F N"O a T E�H 9 V HdH 9 P F HdHdH 9 Q S F$E o$pYq"rtsCrvu�wvq0uxu�w��?� V H S"9 QBR w�yKz$oBpBq"rtsCrvu�w?q0uxu�s 5
� F � F N"O aXH`aGaGF HdH 9 P F HdHdH 9 U F$E O F$H`a NBP8QBN"O�Q E Q S F$E ]Y] U T EXEb_ c H{]T � T ^d^dH`a T R � �KH ciT R aXH Q � QBR 1

P F P ]$^ O H c�c ]$H`a T R 2 5

”
�Bs��

(ii) = 1,
�Bs��

(iii) = 2 ”
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x1 − 2x2 = −1
−x1 + 3x2 = 3

Y2 ← Y1 + Y2

x1 − 2x2 = −1
x2 = 2

Y1 ← Y1 + 2 Y2

� HdH ciT O aXH�atFYF$E N Z!\!EG]$^`_ QBR c N�Q � Q aGaGF V PXQ aXEGF U F$E O F$H`a N E[aGFYFB�0FYF R �*T U ] O3O ]$H`aXHd^d^{]�aXH PXQ HdE N"O aXHd^d^{F
F$^d\0FYF$^dEGF�Z3^`_Ya � ]$H R T � T E T R 6 EGF O F$H`aXH R abH P8Q HdE N a V ��� F�� O a N � aXEXHdE N EXH QBR � 9 5 ��Q H`��FYF R S F$Hd\!E Q T \!E Q H`a T aXEXH
a N�QBU HdEXEGFYF S H T ^{] Z O aXH T ^dH c H R FYF$EbH Q FYa O T ^fF$^d\0FYF$^dEGF Z3^`_Ya � ]$H R 5

x1 − 2x2 = −1
−x1 + 3x2 = 3

x1 − 2x2 = −1
x2 = 2

x1 = 3
x2 = 2
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x1 − 2x2 = −1
−x1 + 3x2 = 3

[

1 −2
−1 3

]
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x1 − 2x2 = −1
−x1 + 3x2 = 3

[

1 −2 −1
−1 3 3

]
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x1 − 2x2 = −1
x2 = 2

[

1 −2 −1
0 1 2

]

x1 = 3
x2 = 2

[

1 0 3
0 1 2

]
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U H S H k ← c
U H S H k, c 6= 0

& 5 �(' s�q*wX���B�tsCo$pB�*)vs�q�����u�s�pv�+$ H S HdH R ^dH`aG]$EG]Y] R E Q H R T R U H S H O T UXUbQ EXE N"R F R�Q ^d^{FBabEGF � Q H O!O T F S F$^d^{FS F O H Q ^d^{F  U H S H k ← U H S H k + c
U H S H i
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L1~x = b1

L2~x = b2

. . .

Lm~x = bm

⇔























L1~x = b1

c L1~x + L2~x = c b1 + b2

. . .

Lm~x = bm
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 ^d^{] P F ^{FBa O T?c F$^d^{F Z3\!E T1T R Z!\!EG]$^`_BE 1
P F 2 5G ��<0�! 
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x1 − 2x2 + x3 = 0
2x2 − 8x3 = 8

−4x1 + 5x2 + 9x3 = −9





1 −2 1 0
0 2 −8 8
−4 5 9 −9





x1 − 2x2 + x3 = 0
2x2 − 8x3 = 8

− 3x2 + 13x3 = −9





1 −2 1 0
0 2 −8 8
0 −3 13 −9





x1 − 2x2 + x3 = 0
x2 − 4x3 = 4

− 3x2 + 13x3 = −9





1 −2 1 0
0 1 −4 4
0 −3 13 −9
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x1 − 2x2 + x3 = 0
x2 − 4x3 = 4

x3 = 3





1 −2 1 0
0 1 −4 4
0 0 1 3
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x3 = 3

x2 = 4x3 + 4 = 16

x1 = 2 x2 − x3 = 32− 3 = 29

$ F$E O F$H`a N QBR aXHdH`a (29, 16, 3)
P F a T QBR Z O aXH O ]BabHdEXE T H R T R 5 6 1 H O aXH�� 9� F O F$H`aXH R aXH PXQ HdE N"O a T R abH P FBaXEGF S Q HdEGF$H`aXHdH R S HdH ciT O aXHWaGFYFB� N abEGF � QBUXU FBa c N�Q � Q aXEGF P F$E O FYF T ^dH c H��R�Q H R EXH{F�F$^d\0FYF$^dEGF Z!^`_Ya P F Q H O T F$^�EtF S FBa T?c�c F$^d^ T V � ]Y] c ]Y] U ] R ] R�Q ^d^{F$EGF c Z�_Ya P8QBO F$H`a T R E N"O H`atF U F O �O T1T R Z3^{] Q aGF 5�� F$E O�Q ciT R H`aXH�EG]$\0] R EGF � FYF R  | n�#D#$ "/:2@L%nEDfn0/,), �#$��DgL�/,n*�C):L%Lf� A�n�#D#$ "/:2@L%n�),n=n����%#$��� → #$#D�	�

x1 − 2x2 = −3
x2 = 16

x3 = 3





1 −2 0 −3
0 1 0 16
0 0 1 3





x1 = 29
x2 = 16

x3 = 3





1 0 0 29
0 1 0 16
0 0 1 3
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x1 − 2x2 + x3 = 0
2x2 − 8x3 = 8

−4x1 + 5x2 + 9x3 = −9

� ]$^d^ T ^{FBa O T EXEXHdH R T � T ^d^{] � QBUXU FBa c N�Q E Q 6 Z3^{] O�Q ^ c H Q c N�Q E Q 9�6 U T�t9  

x1 − 2x2 + x3 = 0
x2 − 4x3 = 4

x3 = 3





1 −2 1 0
0 1 −4 4
0 0 1 3





� ]BabEG] R ] O Z!Z V T EXEG] aXZ3abE T1Tvc H QBR�O�QBR aXH`aXE T R EXEXH P F U F$E O F$H`a N QBR Z O aXH O ]BaXHdEXE T H R T R 5 ��� ��� ���������
;��=�v��;W������� � 1 HdE T R�QBR EG] c ] R aXZKaXE T1T?c H R U F$E O F$H`a NBP T R ^{F$H�EtF��

3x2− 6x3 = 8
x1 − 2x2+ 3x3 = −1
5x1 − 7x2 + 9x3 = 0





0 3 −6 8
1 −2 3 −1
5 −7 9 0
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0 3 −6 8
1 −2 3 −1
5 −7 9 0



→





1 −2 3 −1
0 3 −6 8
0 3 −6 5



→





1 −2 3 −1
0 3 −6 8
0 0 0 −3
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x1 − 2x2 + 3x3 = −1
3x2 − 6x3 = 8

0x3 = −3 ← �
s�u�pYu�wv� �B� rts�uxu�wvq�� s����dz�zBq

x3 �
���d�
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R F U S Q Hd^d^{F�a T N"U FYF S F�aXZKaXE T1T?c H QBR O�QBR abH`aXE T R EXEXH��
3x1 − 9x2 = 4
−2x1 + 6x2 = h

�  K),<K ���/:L�� �gQBUXU FBa c N�Q E Q!QBR  
[

3 −9 4
−2 6 h

]

→
[

1 −3 4

3

−2 6 h

]

→
[

1 −3 4

3

0 0 h + 8

3

]

� Q H R T R Z3\!EG]$^`_�� 0x1 + 0x2 = h + 8

3
. � ] c ] E Q E T N E N"N S F$H R V PXQ a h + 8

3
= 0

T ^dH h = −8

3
.��R aXH c�c ]$H R T R Z!\!EG]$^`_ QBR x1 − 3 x2 = 4

3
.
$ F$E O F$H`a NBP F�]Y] U T Eb_ R c ]Y] U ] 5� Q \!E Q � ]Y]$Eb_Ya  �	 ZKaXE T1T?c H QBR O�QBR abH`aXE T R EXEXH PXQ a P F S F$H R PXQ a h = −8

3
.
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