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:;���"��<��=�?>�@BADCFEHGJI K'L'MONHK
PQKRMTS�U�CFE�VWCWU�CWK/MTE
F : V → V XZY L�NHCWE V [ E�\Q]_^�P`N�EH\a]bP`N�EHU�CWcMdEHe�]bK
PQK/Mfc)MOCWEHVFK
ghCiS�U�j/Mk\a]bK
^�U�CiS

≤ 2 X�l$m L�N�CWEBNHS�L�S�U�EngoS�GHCFEHPQNpc




0 0 1

0 1 0

1 0 0





M l S�N�CWE { 1 X x X x2 }
��qsr N�U�S�GHN r�t guS�G�CWE�P`NB]bE Y KuK�L�MONHK�P`K/MfS�U�CiS)M l S�NHCFE { 3x2 + 2x + 1 X

x2 + 3x + 2 X 2x2 + x + 3 }
�:;���"��<��=�uv2@�ADCWE�GJI

V w ^�P`NHE�\Q]`P`NHE�xhMdEHe�]`K
P`K/MTSnC v1, . . . , vn ∈ V w N l CWj�PyMdEHe�]bK
PQj/M,^�S�PbS�ghC^�PQK
\Q]`K
^�S�L{z r GJI �$| L�K/MdK'L�U�C t X�} EBMTE�e~]`K
P r ]`En\bc)VWCWU�CWK/MTK�U�CWE�NpS�VFE } U�E �q \`e�S�NHj/MOe�S��~^$K
VWCFGHN r�t CFVWK�GHN r U)\`e�S�VWS�P`U r e�K
g l CWU�S�G [ C�VWCFU�CWK/MdE [ MTE�e�]bK
PQjRM v1 . . . vn

NOL�K/MdK
VWU r gMdEHe�]bK
PQEHg
vi

N�U�S�\`N�E Y KhNHE�\Q]JSpMO� ��� ^$K�]bE�g�NpS�\a]JS�U�KRMOC t \`C m�X GHKhL�S�VFE [ �:;���"��<��=���2@ q�r NHU�S�GHN r�t P`K
N0MOCic�NHS�U�CFEB��e�z�S�L��_P`j/MOU�S�x-VFCWU�CFKRM r GJI2�














2x1 + x2 + x3 + x4 = 1

x1 + 2x2 + x3 + x4 = 1

x1 + x2 + 2x3 + x4 = 1

x1 + x2 + x3 + 2x4 = 1
.:;���"��<��=���"@"� l VFCWG�N r�t M r NHU�S�G�NHU�CFe�guS�GHCWE�P`N r �









1 2 3 4

−3 2 −5 13

1 −2 10 4

−2 9 −8 25
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x y 0 . . . 0 0

0 x y . . . 0 0

0 0 x . . . 0 0

. . . . . . . . . . . . . . . . . .

0 0 0 . . . x y

y 0 0 . . . 0 x
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���¡ ¡����¢3VWCFGHN r�t MON�L{z£� } ^�CFEHPQMO\QNHE [ e�K
VF��ghU r��:;���"��<��=��¤2@ q�r NHU�S�GHN r�t P`NHc�L-goS�G�CWEHPQN r �












3 1 1 2 −1

0 2 −1 1 2

4 3 2 −1 1

12 9 8 −7 3

−12 −5 −8 5 1













.:;���"��<��=��¥2@ q�r NHU�S�GHN r�t guS�GHCWE�P`NBK�L�MOP`K�]bU�c_¦=ghE�]`K'L�c)L�KRMdK
VFU�c�§TL�K)goS�GHCFEHP`N r �








2 3 1 2

1 1 2 0

0 0 1 −2

0 0 0 −2
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