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a @'A b @CBEDE@CF-@�DEG:H�IKJ�L-L:G%MCNPO/Q�N�RTSUMVL-W:H
X�Q:AEY[Z�Y\N]Y > Y\H
Q�^*^�_`MCL:R-MCN�H�MCDEBEMVN/X�A > MCBEN*MCF�a < X1bdc�FP_
A
SUMVLeY[SUMVL-W-HfX�Q-AgW-F�Y
DhM > MCF�^iMCNPY > M'AgM�DEMVF�^iMCN`j

2x+ y + z = 4
x+ 2y− z =−1
x− y + 2z = a

x+ by + z = 3k �=l MCL:R-MCNUY-X%Z\YmMVL-R k MCL-R-MVN�H�M�DE^iG-H%@'A n _
AgSUMCB�M�DEH�MVN�^nG:HoQ\H�H�pqBrY:st_�W:N/Q�H�_
AuMCL-R%JoDgDEO/Y�DEp�AuH�_vN�M'Q\BE_
AwMCL:R-MCNox
H�M�DEB�MCNnX�A > MCB'y{z}|-N~DrAgJ�F�MCH��oSUMCH�R-MVF�_�L�Y > Y�F�Y > Y\H
Q\^�^�_�F-|
Z-MCDEF-M > DEMCDE@'A�MVFeF-| > J�H�y
Y~���}Y k ≤ n �*Y\F�F-W:B�Y > MCL:R-MCN�H�MCDEBEMVN/X�A > MCBEN�MVF=H�@CDEM > _�F�SUMCL:W-H
X�Q:AEY�y
^i�T�}Y k > n �*Y\F�F-W:B�Y > MCL:R-MCN�H�MCDEBEMVN/X�A > MCBEN�MVF=N*MCS�H�@CDEM > _�F�S=MCL:W-H
X�Q:AEY�y
sV�T�}Y k < n �#@'A�Y > MVL-R-MVN�H�M�DEB�MCN/X*A > MVBEN�MCF�Z\Y\N�S=MCL:W-H
X�Q:AEY��#Y�F%F-W-B9Z-@VL\DEMVH�MCN�A�W:F�SUMVL-W:H
X�Q:AEY

Z\Y�Nuy
X/�T�}Y k > n �o@1A�Y > MCL:R-MCN�H�MCDEBEMVN/X�A > MCBEN*MCF=Z\Y\NTSUMVL-W-HfX�Q-A�Y��%Y\F�F-W:B�sVAEY\FeMVL-R�S=MCL-W:H
X�Q:AEY�Z�Y\N`y
M1�T�}Y[H�@CDEM > _�F�Z�Y\H�p~A�SUMCL:W-H
X*Q-AV�%Y\F�F-W:B�Hv@�DEM > _vF��!sCAgc��/Y:��B�Y-s�_�W-N/Q�Hv_
A�SUMCL:W-H
X�Q:A�_
AVy
Ir���}Y�^/Q\BES=MCH�R k − 1 MCL:R-MCN�H�M�D�M�D�F�_�Z\Q\H
Y-A > DEZ\Y�Y >�� L-R�F\Y��iW\DgD�MVL-R-MCN*H�M�DEB�MCN/X�A > MCB�N�MCF�H�@CDEM > _vF
SUMVL-W:H
X�Q:AEY��oY�F%F-W-B?Y > MVBEM'XoM�DE_�N�MVF�_
AhH�@CDEM > _�F�S=MCL:W-H
X�Q:AEY�y� �=l MCL:R-MCN�MCF�SUMVL~Y-XoZ�YUY > Y\H
Q�^*^�_�SeQ�DEBE_��oW-F��
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2 3 4
3 4 5



 , B = [−1 −2 −3 ] , C =





−1
2
3
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 , D =





−1 2
2 3
3 4



 .

� @VL-M >V> J�F�MCHuY > Y\H
Q�^�^*_�SeQ
D�BE_��oS���Z-MCH�MCDEMCF-M�D'�%OnY[H�MCO�M�D1�
A + A, A + B, AB, AC, AC + 2C, AD − 3D, D2, BC, CB.

� �=� MCDrA > G-H�MCL:M'A n > 1 x�B�MhY-X
bdc�N�F9S=MCLqW-HvR~Y�N n×n x�M1A A @'A B Z\Y�H�p�A`S�Q
DEB�_��%W:F�Y
D1�1SUMCH�R-MVF�B�M AB = 0 �
@'A BA 6= 0 y���=� MCBEM1AEAgJ�N�FeW-HvR~Y�N A,B,C,D Z\Y\H�p~A�N�@CL:R > MCDEM'A�SeQ�DEBE_��oW-F\Y
D'��S=MCH�R-MCF%BEM:�
Y~� A2 = I @1A A 6= ±I  
^i� B2 = 0 @1A B 6= 0  
sV� D2 = D @'A D 6= 0, I y¡ �=� MCBEM1AEAgJ�N�FeW-HvR~Y�N A ∈ R

3×3 SeQ�DEBE_��oW\D'�%O�W:L-R�SU_�NnX%MCN X ∈ R
3×3 SeQ
DEB�_��%B�Y

Y~� XA O/Y\BESeY:X%_�F�W~A > H�W:�/Y[Y > X MCH
A�G=W~A > H�W:�/Q�N/Y�F 2 x7A > MCBEM1A�M:��@'A XA DE|-^*^�_�MCH�MVSUM 0  
^i� XA W~A > H�W:�/Y�_�SUMVL-MCL:R-M > N�MCF�Y > X W~A > H�W:�/Y�_�Z\Y�H��oX%M�¢oy��*£�yv��¤-y3A�W:BEB�MCN/X%^iMCNu 
sV� AX MCH
AgG[AgW-B�Y¥Y > X MCH
AgG�@1A¦SeQ:A�W�X%_�FeA�W:BrQ\N/Y�F[|~A�A > MCL-M:��Y9DE|-^�^*_�A�W:BrY��iM'X%_vL§SUMCL:MCL-R-M > _�F X

SUMVL\IKMVH�MCH�GeAgW-B�Y�_�Z\Y�H�y¨�� ;%� ��© H
X1bdc�FªS=MCL�Y�Z\Y�H�p�AeA > Q�S=W-F�F-|:BE@C^iMCN«Y > x1 + x2 = 1 � x2 + x3 = 1 � . . . � xn + x1 = 1
MCL:R-MCN�H�MCDEBEMVN/X�A > MCBgD'y¨�� ;�� �=� MCBEM1AEAgJ�N�F�W-H�R~Y\N a ∈ R A > Q\SUW-D'�¦O�W:L-R�Y > (3, 1, 0, 3) Z-MVF~DEW:B=H�_�N�M1Q�B�_
A[F-W:S�^�_�NnQ-st_�p-bgY�H�MCL-R:MCN
Y > (1,−2, 1, 0) � (0, a, 2,−1) @'A (1, 2,−4, 4) @'AhZ-MVF~DEW-B�W-F�NnY�F�y¨�� ; ���=� MCBEM1AEAgJ�N�FeW-HvR~Y�N C Z�Y\H�p~A�N�@CL:R > MCDEM'A�SeQ�DEBE_��oW\D'��Y\SUMCH�R%BEM C3 = 0 @'A C2 6= 0 y


