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A ;=<?>@<?ACB,<ED4FG<IHKJMLN<?BO>MP 9 >MQMLNJ@<?B�>MLSR�RSLSACBTLSBTA4JUJMVGJ@>@<?PW<?>
x1 + 2x2 + ax3 = 2
x1 + 3x2 + x3 = 0

2x1 + 7x2 + bx3 = b

XZY=[�\ <?Q@<?ACB(]T<?>@<?QMP^LSB 9 BO>@<?B�>MLSR A _,`,FaQcbOdOLSRSD4<Ed4<?Q@]�LN<?Q 9 d a FaA b <?Q A LSBed4<?QM>MLS;f<?RhgXZi�[ `2LSBTB A−1 B-j a = b = 2 _XZk�[ `,FaQlbedGLSRSD4<Ed4<?Q@]�LN<?Q 9 d a FaA b b 9 QcRSLSACBTLSBTA4J@JMV�JM>@<?PW<?>monqp 9 DGDGrTQ 9 >c<?B�RNsCJMBTLSBTA,tmunhnqp r,<?B,]T<?RSLSAKP 9 B,<ERNsCJMBTLSBTA4<?Qvtmonwnhnqp LSBTA4<?B(RNsCJMBTLSBTAOgXZx�[�\ QMrTD�yzQ 9 PW<?Q@JcQ@<?A4<?R:>MLSR2j|{,BTB,< x3 B-j}Q a = b = 2 _
.&/,/,0214325�~

XZY=[�� d 9 dGLSR�]T<?>lJML 9 >cPW<?BTA4]T<?B {v1, v2, . . . , vn} ] 9 BTB,<?Ql<?B�; 9 JMLNJ���FaQ�d4<?DG>@FaQMQ@FaP^PW<?> V gXZi�[E� <?>M> n = 3 FaAWR 9 B = {b1, b2, b3} dT��Q@<E<?B�; 9 JMLNJ���FaQ V _ 8:9
c = b1, c2 = b1 + b2 FaA c3 = b2 + b3.

� LNJ 9 > C = {c1, c2, c3} FaA4J�j&<?Qc<?B�; 9 JMLNJ���FaQ V _T`�LSBTB�P 9 >MQMLNJ@<?B P JMRSLSD 9 > [v]C = P [v]B ��FaQ 9 RSRN<
v L V _XZk�[�� <?B�RSLSB,<v��Q@<E>MQ 9 B,JM��FaQMP 9 J��MFaB,<?B T : R

3 → R
3 <?Q�ACLS>M>cd4<�]
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x1 + x2 + x3

2x2 + x3

x1 + x2



 .

`�LSBTB(JM> 9 B,] 9 Q@]�P 9 >MQMLNJ@<?B�>MLSR T _XZx�[ 829
D da��Q@<$; 9 J@LNJ@<?B {(1, 0, 0), (1, 1, 0), (0, 1, 1)} ��FaQ R

3 _a`�LSBTB D �oP 9 >MQMLNJU<?B [T ]D >MLSRT>MQ 9 B,JZ���FaQMP 9 J��ZFaB,<?B T _
.&/,/,0214325��

XZY=[�� �M<?ACRN<�JMBTLS>M>@<?> K b 9 Q�RSLSACBTLSBTA4<?B��wPW<�]�b,<?B,J@VOB��-j&J@> 9 B,] 9 Q@]�; 9 JMLNJ@<?B���FaQ R
2 �

5x2

1 − 4x1x2 + 8x2

2 = 36.

`�LSBTB�<?B�FaQM>@FaB,FaQMP 9 R�; 9 JMLNJ B ��FaQ R
2 J@FaP�<?Q�JMRSLSD 9 > K ��J�RSLSACBTLSBTA"L�]T<?>�>MLSRNJMd 9 Q@<?B,]T<�BOV4<�D4FGFaQ@]�L��

B 9 >@JMV�JM>@<?PW<?>c;TRSLSQcrT>@<?B��TQ@FG]�rTDG>MRN<�]T]����¡ ?Q@FCJ@JZ�o�TQ@FG ?r,]�>c>@<?QMP&¢ � _ � d 9 JMR 9 A4J�D£�Z<?ACRN<�JMBTLS>M>c<?Q K gXZi�[�¤ <?ACB(<?B�{,ACrTQ�J@FaP¥dOLNJU<?Qc]T<¦Fa�T�TQMLSBTB,<?RSLSA4<¦D4FGFaQ@]�LSB 9 > 9 DGJU<?B,<Ct,]T<EBeV4<�FaA K _§



� �������	�
��������
�	������§������������	�������� �!��"#�$��% &!'	���������

.&/,/,0214325)(
XZY=[¦� <I{,B,<?Q�<?A4<?Bed4<?Q@]�L�FaA"<?A4<?Bed4<?DG>@FaQ���FaQ�<?B�DGd 9 ]�Q 9 >MLNJMD�P 9 >MQMLNJ@<C_ � d 9 PW<?B,<?Q�dOL2PW<�] 9 >�<?B

DOd 9 ]�Q 9 >MLNJMD"P 9 >MQMLNJ@<¦<?Ql]�L 9 A4FaB 9 RSLNJU<?QM; 9 Q�gXZi�[ � LNJ 9 > (2, 1, 2) <?Qc<?B(<?A4<?BOd4<?DO>@FaQ�>MLSR�P 9 >MQMLNJ@<?B
E =





1 2 0
−3 2 3
−1 2 2



 .

� d 9 <?Ql]T<?B�>MLSRSb,saQ@<?B,]T<|<?A4<?Bed4<?Q@]�LN<?B�g+*2dOA£�MsaQ$FaP E <?Ql]�L 9 A4FaB 9 RSLNJ@<?QM; 9 Qv_XZk�[ 8:9
A dT��Q�<?B�JMVOP^PW<?>MQMLNJ@D�P 9 >MQMLNJ@<|JUFaP b 9 Q�<?A4<?Bed4<?DG>@FaQ@<?B,< (1, 1, 2) FaA (1,−1, 0) _�`�LSBTB

<?B(FaQM>@FaA4FaB 9 R:P 9 >MQMLNJU< P J@FaP ]�L 9 A4FaB 9 RSLNJ@<?Q@<?Q A _ � d 9 ;TRSLSQ P−1 gXZx�[ 8:9
B dT��Q@<�<?B"J@VOP^PW<?>MQMLNJMD�P 9 >MQMLNJ@<�PW<�]+J 9 P^PW<�D 9 Q 9 DG>@<?QMLNJM>MLNJMD4<��fFaRSVOB,FaP¥J@FaP A _$,z�MsaQ

Q@<�]T<���FaQ 9 >l]T<?>�{,BTB,<�Jc<?B(FaQM>@FaA4FaB 9 R2P 9 >MQMLNJ@< Q J@RSLSD 9 > QT AQ = B _


