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S1 W S2

F�X
S3

XGYZ=5V�=\[^]'XGXHK�,�X�_
0?,/D`XHKAF�XGa�V'I�Db:HOcD�d

S1 : 2x − y + 5z = 3
S2 : 3x + 2y + 6z = 4

S3 : 4x − 9y + 13z = 9
e�8f9 K

n × n g ,�X A
0EOcD`3HQihj0�QZI*+-,�IkXHV'3GBlV�MmS
B5I Won V'@5Sk1�,�I*I-,pB&KC,�MZ,�0?,�=q[ 1*BNMZ3<r'M":sV�1-1*3GB

n BNMPBN+utNB�_vXHK�O50wDxB5I*QRXHV'3<VNK�B&DGV5DyBNMZ=NV5D`I*BN=�)"z{QZKAV'I�S6YTDGXG;*=|1�, W�n V'@5S n B
n ≥ 3 W BN=
=5V�3

A g I}B5=
I-QPI-.�X~QZI�t�,�3<KA,'d
��8�� ,A@NS',�I-,�=

x1, x2, . . . , xn

DG,/D`XHKA�'MZ,A@N,�X W I-,�0�I
;*MZM�B�tNB5MZr'X4XHK�O50?V�=�) 9 K
n × n g ,�X A

0�OcD`3HQih
i g ,�+-QP=�XHV'3GO5I}B5=pF�X

j g ,�+*QZ=CV�XHK�MTV�a*ONI*BN=|=N,�3<,�XHK/DG,AKA�u+-F�XHF�1�,�I>ONMZMTr�,�MZ,�0 MT,�@5S',�I
aij = xi · xj
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A
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v1, v2, . . . , vk

B
V

[�DG,/D`XHKA��MT,A@',�X�_�t�,�=�DGV'3sDGF�34MPQZI-,�O53HQPX`B5I�� �-@N@N,ADGMZ,�I�t�,�=�DGV'3GB5Q�F�X
MT,A@NS',�I

u ∈ V
DG,/D`XHKA��MT,A@',�X"t',�=�DGV�3�)
z{QZKAV'I�S6YTDGXG;*=�1�, W'n VN@5S n B�B

v1, . . . , vi−1, u, vi+1, . . . , vkt',�=�DGV�3sV�=E0�QZI*+6,�I
i = 1, 2, . . . , k g 3GB2MZQPI6,�O53HQZX`BNI�]'XGXHKA,/� �-@N@'�'= W B5=
=NV'3

u = 0
d

��8-� ,�@5S',�I6,�=
A

F�X
B n×n g ,�X�0EOcD`3HQih6V'=�F�X�DG,A@NS6�-=��^,�M W&n VN@NS

B g I-,�=�tNB5I2QZI�t�,�3<KA,')'zfQTKAV�I�S6YmD gXG;-=L1�, W
n V'@5S n BwB
λ

tNBNMTr'XfXHK�ON0 X`Bc:HOcDGF�3sDGF�=N,
A g I*BN= W B5=
=NV'3{X`B�:HO&DHF�3�DGF�=N,

(B−1 ·A ·B) g I6,�=
QZXAd
��8u� MZ+&:<;-=�0?,A@�B&K�B5M�O51*1-Q�,A@NS',�I*MT,/DG,/DRB�=5V'0�a-MZ,�h�XHK�ON0?V'= n B5MP0�B&K�O5I�F�X"B5Kf,�3<,�+-0�F�I�S
D"B5+&:<;-=
0?,A@?B5MZ@N,�1*3GB5Q�B5M�B5=
1}B5I�d

2z2 + (2 + 4i)z + 2i − 1 = 0
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Dv=
QmDG]'MTDH,�I-Q"�6@NS W�n VN@NSpB
1�,�QP=
XHKA,�MmDCXHK�ON0?V'=q=N]NKA]ND<D�MZ,A@5S�,�I�a}O g3<V'X�XHK�O50��v[ 9 Kf]5DG]�XGMT]5DHDGr�XHKA,/t�F�I�S',�I�B&K
1, 2, . . . , 90

XHK�O50?V�=
=5]NK��-M�=5,�MPM41�,�QZ= gXHKA,�MPI-Q�� g ]5D�) _

¡�8�¢ YZ=
1}B53GB�:sK�V'M n BcDGr g ,4B5K4B5M�O51*1-Q-@'3GO&�x� � B�QT@N,�I W3GBc:sKAV'M£:<;-=LMT,¤B�XGYZ=
1}B��6@NS W
n VN@NSEB&KvF�MZ,�Q},A@5S�,�I-,�X
XHK�BN=&B5XHKAV�=EMZ,A@5S�,�I6,�=�¥ n B?I-,�0 W BN=
=5V�341*QTKAV�I�S6YmD gXG;*=�,AK/D41�,�d
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P (1, 6, 1)

a�V'I�DGV'I O&D`0?,�I-��F�X¤B
4x = z

,A@5S�,�I*MT,/D��>XGYZ=
=&B5M"a*ON3 n ; gK�B50�V'X XGYP=�,A@NS',�I*MT,/DGF/D�d
e�8�� ]�I�DGXG�*=E,�M W*n VN@5SCQT@�B&K g ,�B5K

a ∈ 〈u, v, w〉 ONMZMPYmDxO5X�B&K
a, u, v, w ∈ R

3
t�,�=�DGV'3<V'=
3GB W B n V�M

a =





16

16
19



 , u =





−1

10
5



 , v =





1

6
4





F�X
w =





5

−2
2



 .
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







2 −2 4 6
1 1 0 7

2 0 4 8
4 1 6 20









� 8	� @NS
n × n g ,�X A

0�OcD`3HQih 0�QZI*+6,�Ip,�MT,�0?, a*ON3sV�X�,A@'F�XHK XHK�O50|)�z{QTK�V'I�S6YmD`XG;*=�1�, W n VN@NS n B
A g I}B5=wt5BNI�QZI�t�,�3<KA, W B5=
=NV'3

A−1 g I6,�=2MT,�@�B5M�O51*1
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v1, v2, . . . , vk

B
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MT,A@NS',�I A : V 7→ V
MZQPI6,�O53HQZX D`3GB5I*XHK/�^V'3H0�ON.AQTr})wz{QTK�V'I�S6YmD`XG;*= 1�, W n V'@5S n B B

v1 + A(v1), v2 +A(v2), . . . , vk +A(vk)
t',�=�DGV'3<V�=�MZQPI6,�O53HQZX`BNI�]�XGXHKA,/� �-@N@N��= W BN=
=5V'3 A g I}B5=

B
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D"B5+&:<;-=
0?,A@?B5MZ@N,�1*3GB5Q�B5M�B5=
1}B5I�d

(
√

3 · i − 1) · z2 = 8
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