
���������
	�������
������������� ������ "!
�����$#
%�&('�&()+*�,.-0/$132546&(7"8(-�&('�9 8(-;:�<0<(:

= 1"> = &(? >;@ AB)+CED
Q F�G &(73-�)�H(&0C G *�I(JLK�MN'"8(JO*�& G x1, ..., xm GPF�G 8 F�G &(73Q�)�H(&0CR&�C"S0JUT�'"&(HWVH G *�/0JX)Y-�7"Z('RC"S�)YSWJ L : X → X [�\ 8(-]&(73C G )+CR8 G KY8�Q�7^)�, F�G &(_�8`'",aC G *+b.Jc&(7"Z

F Q08 GPF�G 8�C G H(baJ λ1, ..., λm dfe & F ,g9 h�,iC�,jI�C G CR& x1, ..., xm
,g9 7"& G T�'"&`H�H G *+Z&(7",Eh"Z('RC"SWCR& d=lk ? > e & F ,g9Ph",iC�,mI�C G I`H(8 G 8 G`\ 9 7"&�*�,.Jnb.KY8�-�7�CR8;9 F�G 8XKY&('"&�*(C"S�' G )�C G *+I \ 8"o�-0MN73-�H(8 d

e & F MN)�,iC�, \ &`'"Z F , G T�H(& \+G 7"Z0*�DN75H(,p9 F�G 8^K+&`'"&0*`C3S�' G )+C G *�I \ 8�o�-0MN73-�H(8 \ 8(-7"&;H�S�7O,g9 7"& G I`H�8 G 8 G d= :0> = &(? >$qc9 7",aCR& G SLT�'"&(H(H G *`/c& \ , G *�I07 G )+S L : R3 → R4 H(, \ 9 7"&�*�&



1 0 1
1 1 2
2 1 3
2 0 2


 .

e &;- \ 8�o(8"Tr9 )Y,aC�, k Z`)Y, G JnT G &cCR807 \ -0'3/�7"&c*�& G C"S�7O, G *�I07"&cC"S0J L d=lk ? > e & k '",g9 C",nI"o(,.J�C G Jno�Q�)Y, G JnCg8(-c)Y-�)�C"/�H(&0CR8(JWs
x +z = 1
x +y +2z = 1
2x +1y +3z = 2
2x +2z = 2=ut >c@ AB7"&�J \ 9 7"&�*�&�J n × n v &�o(baT�,aCR& G &(7RC G )Y-0H(H(,aC�' G *�I(JL&`7L*�& G H(I07"8w&(7 At = −A d

e & F ,g9Ph",aC�,cIWC G T G & n \ ,E' G CRC�Ix*+Z v ,;&`7RC G )Y-�H(H(,iC�' G *+I�J \ 9 7"&0*+&�J F ,.7],g9 7"& G &(7RC G V)+C�'"b.y G H(8(J d={z >^|}'",g9 C",UH G &$8`' v 80*�&`7"807 G *`/ k Z`)+ScCR8(-;- \ 80K�MN'"8(-;Cg8(- R4 \ 8(- \ &`'"Z0T�,aCR& G & \ I^CR&
v1 = (1,−1, 0, 0) [ v2 = (0, 1,−1, 0) [ v3 = (0, 0, 1,−1) d=�~ > = &(? >�AB9 7"& G 8 \ 9 7�&0*�&(J A =

(
4 3
1 2

)
F�G &�TYDN7"8 \ 8 G /�) G H(8�JW����7�7"& G�[ 7"&�CR807}T�'"Z`y�,iC�,

)Y, F�G &�TYMN7 G &^H(8`'"_�/ d=lk ? >]��,.DN'"8(Q0H(, F Q�8L&0*+8"o(8(- v 9P,.J (an)n
*�& G (bn)n \ 8�-58('�9P�"807RCR& G D�J�,.h3/0J0s a0 =

b0 = 1 [ an+1 = 4an + 3bn [ bn+1 = an + 2bn d�e &X- \ 8�o(8"Tr9 )Y,aC�,}CR& an, bn)+-�7"&`'RC3/�)�, G CR8�- n d=u� >$�n,aD�'3/�)�C�,5CR807;T�'"&`H(H G *�IxK+MN'"8 Pn CED�7 \ 8�o�-WD�73Q�H�DN7 k & v H(8�Q ≤ n
H(,X)Y-07RC�,iV

o(,E)+C"b.J \ '"&�T�H(&0C G *�8(Q0J d �n,aD�'3/�)�C�,BC"S07 k Z()YS 1, x, x2, ..., xn
CR8�-

Pn d�e & F ,g9Ph",aC",I�C G S;)Y-�7"Z('RC"S�)+S L : Pn → Pn \ 8�-^)+C"bao(7", G CR8 \ 8�o�-0MN73-�H(8 f )+C"S�7 \ &('"Z�TYD�T�8CR8�-^,g9 7"& G T�'"&(H(H G *`/ d ��_r8�Q;- \ 8�o�8�T�9 )�,aC�,�CR807 \ 9 7"&0*+&^C3S0J L DNJ \ '�8�JpC"S�7 \ &`'"&WV
\ Z(73D k Z`)YS [ 7"&c- \ 8"o(8�T�9 )�,aC",�C G J GPF�G 8�C G H�b.Jn*�& G Cg8(-0J GPF�G I0K�DN'"8(-0J�*�Z v , GPF�G 8�C G H�/WJ d� G & \ 8 G 8�-0JU_�-�) G *�8�Q0J n ,g9 7"& G 8 \ 9 7"&�*�&(J�C"S0J L F�G &0T�DN7"8 \ 8 G /�) G H(8�JW�

�U&0o�/c, \�G C"-�KY9P&


