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a >@? b A <CB >&?ED BFB AHG6>@I1J BLK I B A <NM1OPK=<CQ D La,b R A B AS?EI1A O DT?EIUDTIU?6JVJFW�J B ASXYA B
x1 + 2x2 + 3x3 = 0

2x1 + 4x2 + ax3 = 0
3x1 + bx2 + 9x3 = ab.Z\[^]�_a` J L1,1 bZ\c�]�d DTIUI�eUAgf K=< (a, b) hi> <kjlQ D O G6A La,b

j.K=<mK G-Gln <LK=Bmo I O ` JVIUDTIU? bZ\p�]rq A�J B ASXshi> <�jlQ D O G6A (a, b) La,b

j.K=< n1ASI1eUA O DT?tX K IU?6A O ` JFIUDTIU?6A < >@? O ` J La,b D.e�DuJVJVA B D O hvA OTO ASI1A b/&01012436547xw
Z\[^]�y Q@KtQ D O eUA B JFD K=B XYASIU?6eUASI {v1, v2, . . . , vp} e K IUI1A < ASI R K JFDuJ$hv> <kQ ASG B > <F< >@XzXYA B V {
Z\c�]Cd > <$jlQ D O G6A Q A < e�DuA <mKNQ G6>@I1J BLK I B ASI a e K IUI1A < XYASIU?6eUASI Ba =
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ASI R K JFDuJ$hv> < R
3 {Z\p�]�| A BFB a = 1 >@?zn BFBF< W-GlG+eUA BF< A Q ASG B > < ASI1AHDaJ BLK I1e K=< e R K JFDuJLASI S hv> < R

3
Q A�e B1 bZ\}�]md DTIUI�eUASI+X K=BF< DuJVASI M ( P

S←B1

) M JV>@X~n BFBF< W-GlG6A < ASI Q ASG B > < JCJ BLK I1e K=< e�G6>-> < e�DTI K=B A <mQ A�e+eUASI1JG6>l> < e�DTI K=B A < XYA�e j ASI1JFW-I�f ; R K JFDuJVASI B1 bZ\�U]�d DTIUI�eUA Q ASG B > < ASI1A v D R3 hv> <kj�Q D O G6A
[v]s = 2[v]B1

.y A < R A B W < [v]S G6>-> < e�DTI K=BFQ ASG B > < ASI B D O v XYA�e j ASI1JFW-I�f ; S
M >@? [v]B1

eUASI�XYA�e j ASI1JFW-I�f ; B1 bZ\�E]C� ASG B > < ASI1A�e�n+h K I B D Z\�1] n B ?�� ` < A BkQ ASG BF< > <F< >@X V b � DuJkeUA BNM >@?z�1IUI�e�DTXYASI1Ji�F>@I1ASI B D O V b/&01012436547��
Z\[^]�� n <FQ ASI K A < ?ED BFBkQ A�e O DT?EIUDTIU?6ASI x2
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− x2

2
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√
3x1x2 = 50 b y Q D O G6ASI B W-f^A�G��\AS? O A�JVIUD BFB A <

K { Z\c�]
K A < D�J BLK I1e K=< e�f^>EJFDuJv�\>@I�D�hv> <Fj > O e B D O A B IlW BFB G6>l> < e�DTI K=B JFW�J B ASX b | G-DuJVJVA < ASI��1?En < JV>@XQ DuJLA < eUAg>@fUf < DTIUI1A O DT?6AgG6>-> < e�DTI K=BLK G-JLASI1A M eUA�I�W6A M >@?zG��FAS? O A�JFIUD BFB A B K bZ\p�]�� K I�G-n <FQ ASI�?ED BFBCQ A�e O DT?EIUDTIU?6ASI

x2

1 − x2

2 + Ax1x2 = B

eUA < A >@? B A < ?ED BFB AgG6>@I1J BLK I B A <NM.Q��r< AgASI�JVD < G6A O {
/&01012436547��

Z\[^]�� A B �1IUI1A�J BF< A B Wlf�A < A O ASXYASI BL�r< A < ASG-G6A�>@f^A <LK Ji�F>@I1A < b q A�JFG < D Q e�DuJLJVA bZ\c�]�y QEK A < ASI(A O ASXYASI BL�r< X K=BF< DuJVA�{&��DaASG�JVASXzf O A < bZ\p�]�y Q@K A < ASI BF< D K IU?En OP�r< X K=BF< DuJVA�{ y Q@K R O D < eUASI1J�eUA B A < XzDTI K I B {+� q A Q DuJCG < A Q A�JkDTG-G6A b��Z\}�]�� Q ?�� ` <$j�Q D O G6AgA O ASXYASI BL�r< AtX K=BF< DuJVAgJL>@X�A < > <FB >@?6>@I K=OTB e�D K ?6>@I K=O DuJVA < R K=< A bZ\�U]�� Q ?�� ` <$j�Q D O G6AgA O ASXYASI BL�r< AtX K=BF< DuJVA < JL>@X�A < e�D K ?6>@I K=O DuJVA < R K=< A bZ\�E]$q A�J B ASX�eUA�A O ASXYASI BL�r< A 2× 2 ��X K=BF< DuJVASI1A�JV>@X�G K I"JFG < D Q A�J�JV>@X�ASI�JFnUX K�QYB >tA O ASXYASI BL�r< AX K=BF< DuJVA < b �


