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(SS�X\LZ[PVUZ�HYL�VM�LX\HS�]HS\L� ;OL�L_HTPUH[PVU�JV\U[Z�MVY�����[V^HYKZ�`V\Y�ÄUHS�NYHKL�
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�H� 3L[ \ = (1, 1, 1)� -PUK�]LJ[VYZ ] HUK ^ PU R3 [OH[�HYL�VY[OVNVUHS�[V \ HUK�[V�LHJO�V[OLY�

�I� -PUK�[OL�HYLH�VM�[OL�WHYHSSLSVNYHT�^P[O�]LY[PJLZ (0, 0, 0) , (1, 2,−2) , (2, 3, 0) HUK (3, 5,−2) .
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3L[ _ = (−2, 4, 1) HUK ` = (1, 2,−1) .

�H� -PUK�ZJHSHYZ r HUK s Z\JO�[OH[ r_+ s` = (11,−2,−8) .

�I� -PUK�H�]LJ[VY a Z\JO�[OH[ {_, `, a} PZ�H�IHZPZ�MVY R3. 1\Z[PM`�`V\Y�HUZ^LY�

8\LZ[PVU��

�H� 3L[ _ = (2, 1,−2) HUK ` = (3,−3,−3) . -PUK�[OL�VY[OVNVUHS�WYVQLJ[PVU a VM _ VU ` HUK�H�]LJ[VY ^
VY[OVNVUHS�[V ` Z\JO�[OH[ _ = a+^.

�I� -PUK�[OL�KPZ[HUJL�MYVT�[OL�WVPU[ (4,−3) [V�[OL�SPUL 3x+ 5y − 2 = 0.
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3L[

A =




1 3 0 2 0 4
0 0 1 5 0 2
0 0 0 0 1 3



 HUK X =





x
y
z
u
v
w





-PUK�H�IHZPZ�MVY�[OL�ZVS\[PVU�ZWHJL�VM�[OL�OVTVNLULV\Z�Z`Z[LT�VM�SPULHY�LX\H[PVUZ AX = �.
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�H� 9L^YP[L�[OL�Z`Z[LT 




x+ y − 3z = 7
x+ z = 0

3x+ y = 2

HZ�H�TH[YP_�LX\H[PVU�VM�[OL�MVYT Ax = b, HUK�ZOV^�[OH[

x =




1 3 −1
−3 −9 4
−1 −2 1








7
0
2





PZ�H�ZVS\[PVU�VM Ax = b.
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�H� -PUK�[OL�LX\H[PVU�VM�[OL�WSHUL�[OH[�JVU[HPUZ�[OL�WVPU[ (2,−2, 1) HUK�PZ�WLYWLUKPJ\SHY�[V�[OL�SPUL�^P[O
WHYHTL[YPJ�LX\H[PVUZ x = t− 1, y = 3t+ 2, z = t+ 1.

�I� -PUK�WHYHTL[YPJ�LX\H[PVUZ�MVY�[OL�SPUL�PU R3 [OH[�JVU[HPUZ�[OL�WVPU[Z (1, 1,−1) HUK (2, 1, 2) .
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*VU]LY[�[OL�SPULHY�Z`Z[LT

L =






2x+ 6y − z = 4
3x+ 9y = 15

−3x− 9y + z = −9

[V�HU�H\NTLU[LK�TH[YP_�PU�[OL�]HYPHISLZ x, y, z HUK�\ZL�LSLTLU[HY`�YV^�VWLYH[PVUZ�[V�ÄUK�[OL�ZVS\[PVUZ
VM L�
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-PUK�[^V 2× 2 TH[YPJLZ A HUK B MVY�^OPJO�[OL�]LJ[VY

BA

[
x
y

]

PZ�[OL�YLÅLJ[PVU�VM�[OL�]LJ[VY [
x
y

]

HIV\[�[OL�SPUL y = x� MVSSV^LK�I`�H�JV\U[LYJSVJR^PZL�YV[H[PVU�VM�[OL�]LJ[VY�I` π/3 YHKPHUZ�HUK�JHSJ\SH[L
[OL�]LJ[VY

BA

[
x
y

]

�/PU[! JVZ (π/3) =
1

2
HUK ZPU (π/3) =

1

2

√
3.)

8\LZ[PVU� 

3L[

A =




1 0 0
6 1 −6
3 0 −2





-PUK�HU�PU]LY[PISL�TH[YP_ P HUK�H�KPHNVUHS�TH[YP_ D Z\JO�[OH[ P−1AP = D.
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3L[

M =




1 0 2
2 1 2
3 1 5



 HUK B =




2 1
1 3
0 1





�H� =LYPM`�[OH[�[OL�TH[YP_

N =




3 2 −2
−4 −1 2
−1 −1 1





PZ�[OL�PU]LYZL�VMM I`�ZOV^PUN�[OH[�[OL�[^V�TH[YP_�WYVK\J[ZMN HUKNM HYL�IV[O�[OL 3×3 PKLU[P[`
TH[YP_�

�I� -PUK�[OL�TH[YP_ C Z\JO�[OH[ MC = B.


