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kA(x) = |A − xI|
%1>

A ∈ Kn×n
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kA(A) = 0 S
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r�ufj-�(c(jHa�j-Z
λ r��Hh�\ λ �G{�`(Zle�\/iveJ`(Z-|�j-�(c�_fo�h�\1�Jg/eJ�(j-oyeJ`(i5ufj-�(c(jHa v ~=�&j-�(cy��o V = Kn �Ga�j-o�j-�(c B = {v,b2, . . . ,bn }
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w�pbu,hJ�]^Uuf`(oyo�{Ng/i�`bk]hJZ-p(�bk]g/eJi$_8��~M� �(c kA(x) =

kB(x) = |B − xI| = (λ− x) |C − xI| = (λ− x)kC(x) ~ � Z�_,aNqN��ob�-_f|bh}w�jHufeJj-�(�Hh�k]_,\/eJe kC(C) = 0 rUdf�(c=\
kC(B) ^Uu,`(o	o�{Ng/i�`bk]hJZ-p(�bklg/eJiv_8��qN_,\/�(`baNg(u,_6h�^Uuf`(oyo��J\(_ [ kC(λ) ] �Hh 0 r�o(p��(j-eJo(j-Z-�Hh�o(�-�N�sjHa Im kC(f) ≤ 〈v〉 r
eJjH{Ng/e kC(A)u k]_,aNq�jHa u ∈ K �:i$\�^sjHaNa�j��/\(a�\/Z A λ �G{�`(Z�e�\/i�eJ`(Z-|�h�\1�Jg/e�\(u,eJj-i��-^sjHa
~�� �(c kA(A)u =
(A − λI)kC(A)u = 0 k]_6aNq�jHa u ∈ V �:i�j(r�\/ZH\/Z kA(A) = 0 ~ ut
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_,aNq�j¤�Nm]jHuf�*�JjHufjHh�\(u,q�j-eJj-ivk]_,aNg(aNhv\�~ � k]g/eJiv_8��`(o@\(q1�J�Na��bg(ufe�\(h�_,a��(j-i�Z-w�`(ivk2�Nu6g1�Jg(aN\/o=^U_fZ-`babc�dfe�g(h�g/^�|bu�e��Nq1����o�r
{�`(�(c�j-o	o(`(i (A − xI)C = det(A − xI)I = kA(x)I ~ C jHu,jHk@jH_£\/Z x �Ga�j-o�ufj-�(w�pbu �Fj-^N^ (n − 1) �:jHq�w�`(oy¥
��`bu,_,a�`bkY��\(_Br1d,�(c C w�jHu6dfiv{N\/eJ| Cn−1x

n−1+. . .+C1x+C0 k]g/eJiv_8��j-�(cy��eJe�{N\/eJ|bh¦��`bu,_,a�`bk]o(�Habe-r(�Hht{N\ kA(x) =
anxn + . . .+a1x+a0 ry\/o	o(`(i kA(x)I = anIxn + . . .+a1Ix+a0I hJZH_,abeJ�Ha=k]g/eJiv_8��j-�(c���eJe�{N\/eJ|bh��s`bu,_6a�`bk"~§ �-e5_,ufc(jHa¨�s`bu,_6a�`bk©\/oyo(`(i@�Hh5�-h�\/o¨\/oyo(`(inj-�(c(jHaNu,�Nr�{N\ª\�k@j-�(w�jHufjHuf��k]g/eJiv_f�yj-�(c���eJe�{N\/eJ|(o�k]j-�(j-�(c(j-ZHa�j-os~« _f�(jHu (A − xI)C �:^�jHa xk j-�(cy��eJe�{N\/eJ|*��\ ACk − Ck−1 k]_,aNq�jHa k = 0, . . . , n �:ivj�¬�\ C−1 = Cn = 0
�JjHufpbuf�Hh�hJjHu�­$r®\/Z (A − xI)C = kA(x)I j-�(c(jHaNu,�bhJ�-�(^s�buM\/Z-e]o/\/�y�J��o�rQ{�`(�(c ACk − Ck−1 = akI k]_6aNq�jHa
k �:iv\�~[X[Z-�-ive anAn + . . . + a1A + a0I = An(−Cn−1) +An−1(ACn−1 −Cn−2) + . . . + A2(AC2 −C1) +
A(AC1 − C0) + AC0 = 0 r����(cb\(aN_,hY\/Z¯j-�(c�k]g(hJe}o(p1�(j-eJ�ze�\/�(`(o�o�_fj°�Je�_fo�j-�(cyk]g(h�e-~ � jH{Ng/e kA(A) = 0 ~ ut


